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WILUNA PFS RE-START STUDY REDEFINES 
OUTLOOK ON FUTURE OPERATIONS 
Wiluna Mining Corporation Limited (Subject to Deed of Company Arrangement) (“Wiluna”, “WMC” or the “Company”) 
(ASX:WMC) is pleased to report on the outcomes of a Pre-feasibility Study on a potential restart of mining operations 
for Wiluna, undertaken by Mining One (“PFS”).   

The Deed Administrators of Wiluna* (“Deed Administrators”) asked Mining One to author the PFS with the aim of 
developing an operational foundation for Wiluna based on conservative operating parameters, which would 
contemplate robust economic returns and the establishment of critical life of mine infrastructure that could then be 
utilised for sustained production or growth options.  The main constraint on the study was limiting the required restart 
capital to an amount considered viable for a recapitalisation of the Wiluna balance sheet given its status as a company 
subject to a Deed of Company Arrangement. 

This resulted in a PFS that supports a projected 9.5-year operation that would prioritise sulphide material and restart 
BIOX processing at Wiluna, supported by the existing operational CIL circuit. These processing circuits would be fed 
initially by an open pit mine, later transitioning to underground mining.  Tailings mining and tailings retreatment through 
the Wiltails repulper would also continue throughout.  With the BIOX circuit refurbished, the operations would produce 
gold doré on site, removing difficulties associated with high arsenic gold concentrate, reduce transport costs, and 
improving gold payability.  

The PFS is constrained by assuming limited capital available for Wiluna development, not potentially available gold 
resources.  The PFS assumes use of less than 7% of underground gold resources. Based on preliminary upside scenario 
analysis by Mining One, for parties with larger capital availability, significantly larger operations can be contemplated, 
having regard to estimated gold resources. 

Wiluna will shortly commence a strategic review of the best way forward for the Company by inviting parties interested 
in recapitalisation options for the Company, provision of funding or in the opportunity to acquire some or all of Wiluna’s 
assets. 

A complete copy of the PFS accompanies this announcement, and investors are strongly encouraged to read the PFS in 
full, as well as the Important Notice that immediately follows the below highlights.  

HIGHLIGHTS OF THE PFS FINDINGS 
• Production Target of 750 ktpa of gold ore to be processed, producing an average of 67,500 ounces of gold per 

annum over the proposed 9.5-year life of mine 

• Projected all in sustaining cost (AISC) of A$2,015 per ounce, C1 costs of A$1,939 per ounce 

• Low-cost growth capex (including refurbishing of BIOX processing facility; tailings thickener and camp upgrade) 
of $73 million 

• At base case gold price assumption of A$2,880: 
• LOM free cash flow $364 million, 5.5-year payback, pre-tax NPV8 $198.6 million, IRR 53% 

• At spot case gold price assumption of A$3,084: 
• LOM free cash flow $488 million, 3.75-year payback, pre-tax NPV8 $282 million, IRR 112% 

• New Ore Reserves established for Tailings, Open Pit and Underground that support Production Target 
• Underground Ore Reserve 1.4 Mt of ore at 4.2 g/t for 191,000 oz insitu gold (proved and probable) 
• Open Pit Ore Reserve of 3.2 Mt of ore at 2.0 g/t for 201,000 oz insitu gold (all probable) 
• Surface Stockpile (Tailings) Ore Reserve of 22.9 Mt at 0.56 g/t (all probable) 

• Total Mineral Resources (excluding Tailings, stockpiles and satellite) of 44.6mt at 3.69 g/t for 5.24 million ounces 
of insitu gold at the Wiluna Central Mine Area (as announced 29 August 2023 to the ASX) 

• Includes income from operational Wiltails repulping circuit commissioned in October 2023  
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IMPORTANT NOTICE: 

The Pre-Feasibility Study referred to in this announcement is based on a JORC Mineral Resources Estimate (Refer ASX 
Release: JORC Mineral Resource Update 29 August 20231) and includes the newly announced Probable Ore Reserves 
referred to in this announcement (see page 9 and the Appendix this announcement for further information) The Ore 
Reserves and Mineral Resource Estimate underpinning the PFS have been prepared by Competent Persons in accordance 
with the 2012 JORC Code.  

The Company advises that the Production Target depletes 100% of Proved and Probable Ore Reserves with an additional 
9% Inferred Resource to make up the total processed tonnage and depletes 100% of the total contained gold from Ore 
Reserves with an additional 19% from Inferred Resources. The production target referred to is based on Mineral Resource 
estimates which are classified as Measured (2%), Indicated (66%) and Inferred (32%). All the inferred portion is weighted 
towards the final 2 years of underground mining and the first two years of oxide mining for open pit.  

There is a low 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 stated production target is based on the Company’s current expectations of future results or events, supported by 
the findings of the PFS, and should not be solely relied upon by investors when making investment decisions; especially 
given the Company’s current financial and operational status. Further evaluation work and appropriate studies are 
required to establish sufficient confidence that this target will be met. The Company notes that, according to the results 
of the PFS, the Project forecasts a positive financial performance (based on the assumptions applied) and the Company 
is therefore reasonably satisfied that the use of Inferred resources in production target reporting and forecast financial 
information is not the determining factor in overall Project viability and that it is reasonable to report the PFS 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. 

SUMMARY OF KEY PFS OUTCOMES  
Metric Unit Base Case A$2,880 Spot Case A$3,084 

Life of Mine Years 9.5 9.5 

Gold produced (LOM) Koz 641.7 641.7 

Gold produced (annual average – LOM) koz/yr 67.5 67.5 

Pre-Production capital cost (inc BIOX) A$M 73 73 

Project Payback period years 5.5 3.75 

All-in sustaining costs (AISC) (LOM) A$/oz 2,015 2,015 

Cash Costs (C1) LOM A$/oz 1, 939 1,896 

Project free cash flow (pre-tax) A$M 364 488 

Pre-tax NPV8 A$M 198.6 282 

Pre-tax IRR  % 53 112 

Commentary 

FTI Consulting Senior Managing Director Mike Ryan said that the completed Pre-Feasibility Study on a restart of 
operations demonstrated there is a potential pathway to return to the Wiluna operations to a viable footing, and for a 
modest amount of capital expenditure. 

“As has been demonstrated through multiple Resource and Reserve statements, Wiluna has a large amount of gold 
mineral and ore at healthy grades.  The potential of the 5.24 million ounces of gold contained within Wiluna resources 
cannot be overlooked2.  Operations around the world with similar refractory ore utilising BIOX processing have now 
produced tens of millions of ounces of gold, for over 30 years, demonstrating viability. 

 
1 Refer to ASX Announcement dated 29 August 2023 for the full mineral resource breakdown for the Project.  The Company confirms that it is not 
aware of any new information or data in relation to mineral resources that materially affects the information included in that announcement and all 
material assumptions and technical parameters underpinning the estimates of mineral resources in the announcement continue to apply and have 
not materially changed. 
2 Refer to ASX Announcement dated 29 August 2023 for the full mineral resource breakdown for the Project.  64% of resources are inferred. There is 
a low 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. 
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Unfortunately, the previous operations at the Wiluna Gold Mine struggled with various operational and financial issues 
and were unable to properly pursue this potential.  Having said this a very significant investment (in excess of $100m) 
has been made in Wiluna’s recent past in rehabilitating and developing the underground accesses; extension drilling and 
construction and commissioned a new flotation circuit. 

Our next step is to seek parties who are interested in Wiluna’s potential, as demonstrated by this PFS and the additional 
upside opportunities possible should larger amounts of capital be available and deployed,” Mr Ryan said.   

Next Steps – Strategic Review 

The Deed Administrators are pleased to announce a strategic review of the best way forward for the Company by inviting 
parties interested in the opportunity to acquire some or all of Wiluna’s assets, provision of funding, or recapitalisation 
options for the Company. Australian advisory firm amicaa continue to act as financial advisor for Wiluna and will be 
commencing the strategic review in the near future.  

Interested parties should contact either, David Wood (CEO), Mischa Mutavdzic (Senior Advisor) or Nicholas Tan 
(Associate). Initial expressions of interest should be directed to ntan@amicaa.co. 

Expected Life of Mine Cashflow – Base Case A$2880/oz gold price 

Figure 1: Expected Life of Mine Cashflow – Base Case A$2880/oz gold price 

 
 

Notes: 

1. This forecast is derived from the production targets set out in page 16 of this announcement.  

2. Based on mining 24.3 Mt tonnes of Wiltails resource being 73% of total resource. 

3. Mining 3.8 Mt of OP ore including 100% reserves and 20% inferred resources, which is 23% of the total OP resources. 
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4. Mining 2.0 Mt of UG ore including 100% reserves and 20% inferred resources, which is 7% of the total UG resources and 
21% of the Measured and Indicated resources.  

Expected Life of Mine Cashflow – Spot Case A$3,084/oz gold price 

Figure 2: Expected Life of Mine Cashflow – Spot Case A$3,084/oz gold price 

 

Notes: 

1. This forecast is derived from the production targets set out in page 16 of this announcement. 

2. A$3,084 is the gold price at time of PFS authoring. 

3. Based on mining 24.3 Mt tonnes of Wiltails resource being 73% of total resource. 

4. Mining 3.8 Mt of OP ore including 100% reserves and 20% inferred resources, which is 23% of the total OP resources. 

5. Mining 2.0 Mt of UG ore including 100% reserves and 20% inferred resources, which is 7% of the total UG resources and 
21% of the Measured and Indicated resources.  
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Location & Description 

The regional location of the Wiluna Gold Project is in the mid-west region of Western Australia, see Figures below. It is 
situated on the edge of the Western Desert at the gateway to the Canning Stock Route and Gunbarrel Highway. The 
local town of Wiluna is the main service centre. 

Figure 3: Wiluna Location Map (Lambert-Smith, n.d) 

 

 

Geology, Mineralisation and Resources 

The Wiluna Gold Mine, situated in the northeastern Goldfields region of Western Australia, exhibits a geologically 
complex setting characterized by a variety of mineralisation styles. The Archean-aged Wiluna greenstone belt, formed 
over 2.7 billion years ago, hosts key mineralised structures such as the Wiluna Main, East, and Bulletin shear zones, 
folded and faulted over time. 

The Wiluna Main shear zone, crucial for gold resources, features interrelated east-northeast trending shears and folds 
with multiple generations of quartz veins and sulfide mineralisation. The East shear zone, parallel to Wiluna Main, 
hosts gold and nickel, while the Bulletin shear zone to the east contains significant gold mineralisation. 

The mineralisation at Wiluna is controlled by north- and northeast-trending dextral strike-slip faults associated with 
the Perseverance Fault. Gold mineralisation includes non-refractory quartz reef-hosted and refractory lode styles. The 
latter is governed by the Wiluna Fault System, with ore shoots plunging north and localized along faults at dilational 
bends, intersections, horsetail splays, and subsidiary overstepping faults. 

The rock has rock undergone alteration, forming distinct sequential wall-rock alteration zones. Gold is found as sub-
microscopic particles within or in solid solution with sulfide minerals like pyrite and arsenopyrite. Arsenopyrite, closely 
associated with gold, occurs in fine-grained rhombs and indicates high gold concentrations. The geological map 
illustrates the regional setting, emphasizing the diverse mineralisation styles within the Wiluna Gold Mine. 
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• Drilling Source Data  

The complete Wiluna drilling database was supplied to Mining One where a combination of diamond and reverse 
circulation drill holes were used to inform the updated block model. A total of 38,149 drill holes were contained within 
the Wiluna_MM.mdb Access database. A total of 1,098,838 discrete assay intervals are also contained within the 
database. 

 

• Ore Type  

The Wiluna deposit contains gold mineralisation that is either free milling or refractory in nature. The refractory gold 
component is locked within the sulphide crystal lattice and therefore requires different processing methods than the 
free milling components. The free milling zones are generally related to the cross cutting domains such as Golden Age. 
A third category of transitional material also exists. 

Extracting gold from the two major ore types must be done differently. Free Milling extraction is done by traditional 
CIL mesh and extraction of Fresh material, by a pre oxidation method. That transitional is dealt with as a function of its 
degree of oxidisation.  

The 2023 Open Pit and Underground Mineral Resources estimated by Mining One Consultants in addition to the 
satellite deposits, stockpile and tailings Mineral Resources reported in 2021 are summarised in the following tables. 

 

Table 1: Wiluna Total Mineral Resources as of 24th August 20233 

Wiluna Mineral Resource Summary as of 24th August 2023 

 
Mining Centre 

MINERAL RESOURCES 

Measured Indicated Inferred Total 100% 

Mt g/t Au koz Au Mt g/t Au   koz Au Mt g/t Au   koz Au Mt g/t Au   koz Au 

AUGUST 2023 MINING ONE MINERAL RESOURCES – WILUNA CENTRAL MINE AREA 
Wiluna – Open Pit 0.13 2.45 11 12.16 2.15 839 4.04 2.35 305 16.33 2.20 1,156 

Wiluna – UG 1.70 4.79 261 4.99 4.73 760 21.58 4.41 3,059 28.27 4.50 4,080 

SUB TOTAL 1.83 4.35 272 17.15 2.90 1,599 25.62 4.09 3,364 44.60 3.66 5,236 

 

Table 2: Wiluna Satellite Deposits November 20214 

Wiluna Mineral Satellite Deposit Resource Summary as at 21st November 2021 

 
Mining Centre 

MINERAL RESOURCES 

Measured Indicated Inferred Total 100% 

Mt g/t Au koz Au Mt g/t Au   koz Au Mt g/t Au   koz Au Mt g/t Au   koz Au 
NOVEMBER 2021 WMC REPORTED MINERAL RESOURCES – SATELLITE DEPOSITS 

Matilda 0.03 2.18 2 1.24 1.72 68 0.88 2.71 76 2.14 2.13 147 

Lake Way 0.27 1.73 15 0.68 2.27 50 2.11 1.56 106 3.06 1.74 171 

Galaxy 0.01 1.87 1 0.03 2.24 2 0.11 3.35 12 0.15 3.02 15 

SUB TOTAL 0.31 1.78 18 1.95 1.92 120 3.10 1.95 194 5.35 1.93 333 

 

 

 
3 Refer to ASX Announcement dated 29 August 2023 for a full mineral resource breakdown for the Project.  The Company confirms that it is not 
aware of any new information or data in relation to mineral resources that materially affects the information included in that announcement and all 
material assumptions and technical parameters underpinning the estimates of mineral resources in the announcement continue to apply and have 
not materially changed. 
4 Refer to ASX Announcement dated 17 November 2021 for a full mineral resource breakdown.  The Company confirms that it is not aware of any 
new information or data in relation to mineral resources that materially affects the information included in that announcement and all material 
assumptions and technical parameters underpinning the estimates of mineral resources in the announcement continue to apply and have not 
materially changed. 



ASX Announcement   |   16 February 2024 

ASX: WMC   |   wilunamining.com.au Page 7 
 

Table 3: Wiluna Centre Open Pit Model Results, 2023, from constrained pit shell analysis @$3,250$Au/oz  

M1 JUNE 2023 BLOCK MODEL – PIT RESOURCES ($3,250 AUD oz SHELL) 

Material Type    Res Cat Volume Tonnes Au_ppm As_ppm Sb_ppm S_ppm Au oz Cut-Off 

 

FRESH 

MEASURED 39,598 110,873 2.43 3254 79 9656 8,662 
 

0.7 ppm 
INDICATED 2,702,391 7,566,694 2.86 3549 74 10291 695,765 

INFERRED 757,551 2,121,142 3.38 3912 579 11069 230,503 

SUBTOTAL 3,499,539 9,798,709 2.97 3624 184 10452 935,655 

 

TRANSITION 

MEASURED 6,633 16,582 2.54 3325 26 9810 1,354 
 

0.35 ppm 
INDICATED 1,080,859 2,702,148 1.06 2301 43 7611 92,089 

INFERRED 289,043 722,607 1.25 2433 97 7894 29,040 

SUBTOTAL 1,376,535 3,441,338 1.11 2334 54 7681 122,812 

 

OXIDE 

MEASURED 3,020 6,039 2.49 3290 27 9735 483 
 

0.35 ppm 
INDICATED 952,641 1,905,281 0.85 2155 39 7297 52,068 

INFERRED 598,387 1,196,773 1.19 2389 77 7801 45,788 

SUBTOTAL 1,554,047 3,108,094 0.99 2248 54 7496 98,928 

GRAND TOTAL 6,430,121 16,348,141 2.20 3,091 132 9,307 1,157,396  

 

Table 4: Wiluna Centre Underground Model Results  

M1 JUNE 2023 BLOCK MODEL – UG RESOURCES (BELOW $3,250 AUD oz SHELL) 

Material Type Res Cat Volume Tonnes Au_ppm As_ppm 5b_ppm 5_ppm Au oz Cut-off 

FRESH 

MEASURED 794,863 2,225,617 5.45 5,352 33 14,160 389,976 

2.3 ppm INDICATED 1,839,941 5,151,836 4.7 4,828 29 13,036 778,485 
INFERRED 7,559,195 21,165,747 4.41 4,628 66 12,607 3,000,978 

SUBTOTAL 10,194,000 28,543,200 4.54 4,720 57 12,805 4,166,286  

TRANSITION 
MEASURED       0 

2.3 ppm INDICATED 8,234 20,586 7.63 6,865 41 17,410 5,050 
INFERRED 11,809 29,521 3.86 4,246 47 11,786 3,664 

SUBTOTAL 20,043 50,107 5.41 5,322 45 14,096 8,715  

OXIDE 
MEASURED       0 

2.3 ppm INDICATED 2,223 4,445 5.55 5,422 48 14,312 793 
INFERRED 2,563 5,125 3.99 4,339 57 11,986 657 

 4,785 9,570 4.72 4,842 53 13,066 1,452  

GRAND TOTAL 10,218,828 28,602,877 4.55 4,722 57 12,808 4,176,454  
 

• Tailings Deposits  

There are extensive tailings deposits located in the main Wiluna centre area. These deposits are located within tailings 
dams and as fill within the historically mined open pits. Mining One has not re-estimated these deposits and report 
them here as stated in November 2021.  
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Table 5: Wiluna Tailings and Stockpile Depleted Resources – November 20215 

WILUNA TAILINGS DEPOSIT MINERAL RESOURCES NOVEMBER 2021  

DEPOSIT  RES CLASS  Mt  Au_ppm  Au koz  

TAILINGS  

MEASURED  -  -  -  

INDICATED  33.2  0.57  611  

INFERRED  -  -  -  

STOCKPILES  

MEASURED        

INDICATED  3.03  0.50  49  

INFERRED        

TOTAL  36.23  0.57  657  
 

Mining, Production Profile and New Ore Reserves, Tailings 

The Wiluna tailings consist of tailings produced during previous operations that are stored in pit voids or tailings 
storage facilities. A PFS was completed for tailings retreatment by Blackham Resources in 2019 which considered a 
total of 32.8 Mt at 0.57 g/t Au to be mined. This included all the pit voids as well as TSF West, TSF H, TSF C Upper and 
TSF C Lower.  

Mining One has only considered remining and processing the tailings storage facilities in this study, as the pit voids 
may not have dewatered sufficiently to allow mining by excavator and transport by truck.  

Tailings processing uses a drum scrubber followed by a slurry pump to deliver the slurry to the CIL plant. The scrubber 
was commissioned in October 2023 and has been operating since then. This follows a three-month trial of tailings 
processing from March to May 2023 through the mill, which confirmed the recovery assumptions for TSF West. 

Figure 4: Wiltails feed system to CIL plant (TSF Western Cell in the background)  

 
    

Wiluna is currently reclaiming TSF Western Cell using a fleet of 40t 6x6 wheel drive Articulated Trucks, loaded by either 
50t Doosan backhoe configured excavators or 80t Doosan backhoe-configured excavators. Support equipment 
includes a dozer, water truck and grader.  

The current mining of TSF Western Cell involves a short haul to the base of the TSF where the reclaimed tailings are 
dumped on the ROM pad. This allows for blending with other materials (currently historic reclaimed heap leach stacks) 

 
5 Refer to ASX Announcement dated 17 November 2021 for a full mineral resource breakdown for the Project.  The Company confirms that it is not 
aware of any new information or data in relation to mineral resources that materially affects the information included in that announcement and all 
material assumptions and technical parameters underpinning the estimates of mineral resources in the announcement continue to apply and have 
not materially changed. 
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before being reclaimed by a Front End Loader (FEL) and fed into a hopper before being conveyed into a scrubbing 
trommel.    

 

Figure 5: Quarterly (i.e. period) Material Movement 

 
 

Table 6: Wiltails Tailings Production Target Estimate  
Wiltails Tailings Production Target Estimate  

      COG*   Tonnage (kt)   Au g/t   Contained Au oz   Recovery   Recovered Au oz   

Proved         -   -   -   -   -   

   
Probable   

Western Cell   0.0   2,930   0.65   61,690   48.9%   28,040   

TSF H   0.0   3,818   0.67   82,350   48.9%   40,270   

TSF-C Upper   0.0   7,137   0.60   138,800   43.1%   59,820   

TSF C Lower   0.0   10,713   0.45   155,050   39.3%   52,000   

Total      0.0   24,598   0.55   437,890   43.0%   191,190   

Note: This production target is based solely on proved or probable ore reserves.  

 

Mining, Production Profile and New Ore Reserves, Open Pit 

Historically, the Wiluna deposit has been mined using both surface and underground mining methods. There is 
interaction between the historical mining, with void exposure from the open pits occurring sporadically. The historical 
open pit mining utilised conventional truck and excavator mining. 

An updated Wiluna block model was prepared to include all minable areas in the Wiluna deposit into a single block 
model for simpler downstream processing.  

The block model was prepared by Mining One geologists utilising Ordinary Kriged (OK) statistical modelling 
methodology. It incorporates up-to-date mined surfaces and wireframes as provided by the client, as well as any 
existing waste dumps or other variations in land surfaces. The block model was generated using GEOVIA Surpac ™ 
software, and includes gold, arsenic and sulphur, as well as weathering, resource classifications and an ore delineation 
for processing identification if required. The optimisation included adding Mining Costs and Adjustment factors, 
Processing Cost Adjustment Factors, geotechnical zones and material processing classifications. 
The model was adjusted for mined material and backfilled material using the following topographies: 

• As Built Topography  

• Final Mined Surface Topography  
The following information was used to classify the rock types located at the Wiluna site: 

• Resource Category 

• Weathering status 

• Leachability (preferential milling method) 
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Table 7: Optimisation Parameters 

MINING PARAMETERS 

PARAMETER Notes Unit   

Dilution   % 115 

Recovery   % 95 

Mining Cost Based on 777 fleet Base $/t mined 4.95 
 

Table 8: Processing Plant Parameters  

PROCESSING PLANT PARAMETERS 

PROCESSING COSTS Notes Unit   

OXIDE (Incl. General and 
Administration)6 

  $/tonne milled 23.30 

TRANSITIONAL7 (Incl. 
General and 
Administration) 

  $/tonne milled 26.27 

SULPHIDE Breakdown    

SULPHIDE – Incl. General 
and Administration, 

Flotation OPEX 
 $/tonne milled 56 

Table 9: Mill Recovery  

MILL RECOVERY 

PARAMETER Notes Unit   

Free Milling CIL – 
Oxide 

  % 84 

Free Milling CIL – 
Trans 

  % 78 

BIOX Mass Pull   % 4.1 

Flotation recovery   % 87.5 

BIOX recovery   % 96 
 

Table 10: Financial Parameters   

FINANCIAL PARAMETERS 

PARAMETER Notes Unit   

Sell Price Au (Dore) $/oz 2650  

Refining Cost   $USD/oz 1.60 

Royalty State and 3rd Party % 6.1 

Discount Rate   % 10 

 

• PFS Slope Recommendations 

Based on observations and the performance of observed slopes, it is considered that the existing slope configurations 
are suitable for a PFS level of study.   

The table below shows the recommended slope parameters for PFS level open pit design. For optimization purposes, a 
50° Overall Slope angle (OSA) is recommended which is in line with the current observed OSA.  
 

 
6 General and Administration cost of $4.00 used 
7 Including Free Milling Sulphides 
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Table 11: Recommended PFS slope design parameters  

Material  Batter face angle (°)  Berm width (m)  Batter Height (m)  

Oxide  65  5  20  

Transitional  55  5.5  15  

Fresh  70  4  20  

 

• Designs 

The pit designs are presented in the figures below. 

                                        

Figure 6: Bulletin Pit design                                                                              Figure 7: South Area Pit design 

 

Table 12: Open Pit Production Physicals  
 

Oxide Transitional Fresh  
Tonnes Au g/t Oz Au Tonnes Au g/t Oz Au Tonnes Au g/t Oz Au 

Yr1 402,974   0.66   8,515   219,019  0.99   4,798   -     -     -    

Yr 2 114,940   0.62  2,300.76   120,101  0.98  2,610.82   281,250   2.43   11,554  

Yr 3  -     -     -     -     -     -     638,505   2.76   29,783  

Yr 4  -     -     -     -     -     -     307,906   2.88   14,999  

Yr 5  -     -     -     -     -     -     627,535   3.15   33,424  

Yr 6  58,142  0.66  1,236.88   325,000  0.99  7,117.68   374,742   3.55   22,534 

Yr 7  -     -     -     365,251  0.99   7,999   -     -     -    
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Figure 8: Production Target Mill Feed 

 
 

Figure 9: Production Target Stockpiles 

 
 



ASX Announcement   |   16 February 2024 

ASX: WMC   |   wilunamining.com.au Page 13 
 

Table 13: Production Target Resource Breakdown Ex Pit 

 

Year 1

Tonnes 

(t)

Grade 

(g/t)

Ounces 

(Oz Au)

Tonnes 

(t)

Grade 

(g/t)

Ounces 

(Oz Au)

Tonnes 

(t)

Grade 

(g/t)

Ounces 

(Oz Au)

Indicated 190,022   0.53         3,244      196,753   1.01         6,406      10,778     2.05         709          

Inferred 212,952   0.77         5,272      22,266     0.77         552          430           1.50         21            

Total 402,974   0.66         8,516      219,019   0.99         6,958      11,208     2.03         730          

Year 2

Tonnes 

(t)

Grade 

(g/t)

Ounces 

(Oz Au)

Tonnes 

(t)

Grade 

(g/t)

Ounces 

(Oz Au)

Tonnes 

(t)

Grade 

(g/t)

Ounces 

(Oz Au)

Indicated 147,996   0.64         3,042      463,804   1.04         15,461    263,863   2.46         20,881    

Inferred 21,705     0.63         442          30,940     0.70         699          9,786       1.99         628          

Total 169,701   0.64         3,484      494,744   1.02         16,160    273,649   2.44         21,509    

Year 3

Tonnes 

(t)

Grade 

(g/t)

Ounces 

(Oz Au)

Tonnes 

(t)

Grade 

(g/t)

Ounces 

(Oz Au)

Tonnes 

(t)

Grade 

(g/t)

Ounces 

(Oz Au)

Indicated 3,354       0.50         53            273,317   0.95         8,336      632,759   2.75         55,847    

Inferred 26             0.38         0               14,606     0.80         375          2,139       6.75         464          

Total 3,380       0.49         54            287,923   0.94         8,711      634,898   2.76         56,311    

Year 4

Tonnes 

(t)

Grade 

(g/t)

Ounces 

(Oz Au)

Tonnes 

(t)

Grade 

(g/t)

Ounces 

(Oz Au)

Tonnes 

(t)

Grade 

(g/t)

Ounces 

(Oz Au)

Indicated -            -           -           27,494     0.94         833          303,437   2.89         28,229    

Inferred -            -           -           192           0.43         3               4,469       1.89         272          

Total -            -           -           27,686     0.94         836          307,906   2.88         28,501    

Year 5

Tonnes 

(t)

Grade 

(g/t)

Ounces 

(Oz Au)

Tonnes 

(t)

Grade 

(g/t)

Ounces 

(Oz Au)

Tonnes 

(t)

Grade 

(g/t)

Ounces 

(Oz Au)

Indicated -            -           -           -            -           -           732,607   3.18         74,888    

Inferred -            -           -           -            -           -           526           3.18         54            

Total -            -           -           -            -           -           733,133   3.18         74,941    

Year 6

Tonnes 

(t)

Grade 

(g/t)

Ounces 

(Oz Au)

Tonnes 

(t)

Grade 

(g/t)

Ounces 

(Oz Au)

Tonnes 

(t)

Grade 

(g/t)

Ounces 

(Oz Au)

Indicated -            -           -           -            -           -           269,144   3.63         31,391    

Inferred -            -           -           -            -           -           -            -           -           

Total -            -           -           -            -           -           269,144   3.63         31,391    

Oxide Transitional Fresh

Oxide Transitional Fresh

Oxide Transitional Fresh

Oxide Transitional Fresh

Oxide Transitional Fresh

Oxide Transitional Fresh

 

Note to Table 12, Table 13, Figure 8 and Figure 9: 

1. The production target referred to is based on Mineral Resource estimates which are classified as Measured 
(2%), Indicated (66%) and Inferred (32%). All the inferred portion is weighted towards the final 2 years of 
underground mining and the first two years of oxide mining for open pit.  There is a low 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. 
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Table 14: Bulletin Ore Reserve Estimate  

 Tonnage (kt) g/t Contained Au oz 
Proved 0 0 0 
Probable 446,312 1.79 25,741 
Total 446,312 1.79 25,741 

Table 15: West Lode Ore Reserve Estimate 

 Tonnage (kt) g/t Contained Au oz 
Proved 0 0 0 
Probable 1,736,255 2.11 117,971 
Total 1,736,255 2.11 117,971 

Table 16: Total Open Pit Ore Reserve Estimate 

 Tonnage (kt) g/t Contained Au oz 
Proved 0 0 0 
Probable 3,196,795 1.96 201,340 
Total 3,196,795 1.96 201,340 

Note to Table 14, Table 15 and Table 16: 

1. The Open Pit Ore Reserves estimate is based on the mineral resource model estimates classified as indicated 
after consideration of all mining, metallurgical and financial aspects of the operations. No inferred mineral 
resource has been considered in any part of the derivation of the open pit ore reserves. 

2. See Appendix for a full JORC Table 1 for the Open Pit Ore Reserves estimate established under the PFS and 
referred to in this announcement. 

 

Mining, Production Profile and New Ore Reserves, Underground 

• Overview  
 
The Wiluna UG concept consists of three distinct areas:  
 
Zone 1: This zone primarily comprises virgin ground in the Eastern Lode North (ELN) region of the underground mine. It 
also contains two small, high-grade stopes under the Happy Jack portal, which require minimal development for access. 
This area is likely to be mined using open stoping. Additionally, it contains a diamond drill drive enabling drilling into the 
southern area of ELN to potentially convert the large, inferred resource located in that area.  
 
Zone 2: This is a deeper mining region situated in the Burgundy (BUR) area of the underground mine, also primarily 
consisting of virgin ground. A small portion can be accessed from previously mined workings, which provides easier ore 
extraction during the initial mining. Due to the depth of this zone, the stopes will need to be filled. Initial plans involve 
using Cemented Rock Fill (CRF) to provide stability for surrounding stopes and Rock Fill (RF) to complete the filling 
process. Diamond drilling can also be conducted in this area to confirm additional inferred resource.  
 
Zone 3: This zone mainly consists of remnant stopes in the WOD region. Access to this area for dewatering is immediate 
upon commencing activities to access the stoping fronts.  
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Figure 10: The Wiluna UG concept 

 
A variety of mine methods will be used utilising diesel trucks and boggers. They are: - 
 

1. Retreat Open Stoping  
Planned method for Zones 1 and 3 and partial method of Zone 2. This method was selected as it was the historic method 
of the mine. A geotechnical review was completed on the areas planned and it was determined that the ground was 
competent for such a method.  
 

2. Open Stoping with Pillars  
Due to the planned sequencing of the mining, retaining pillars would have been less efficient in the area it was planned 
for open stoping. Historical mining showed that the pillars were not required to maintain a competent rock mass in the 
chosen stoping areas.  
 

3. Open Stoping with Cement Rock Fill (CRF)/Rock Fill (RF)  
After geotechnical review, this method was selected to mine the virgin area of Zone 2. This method would provide a 
stable pillar after each stope to continue the retreat method of stope sequencing planned. It would also enable the 
continued use of production drilling using downholes for the stoping as it would be possible to mine back through the 
CRF and re-access the top of the stoping areas.  
 

Table 17: Reserve Case Physicals  
   1 2 3 4 5 

Production (t)  0  186,784  418,158  513,473  290,301  

Grade (g/t)  0  4.03  4.35  4.54  3.64  

Lateral Development (m)  133  4,729  7,972  3,115  4  

Vertical Development – EWR  32  81  252  118    

Vertical Development – RAR  50  157  217  132    

Rehab (est. m)  1,000  4,500  3,000  2,800  1,100  

 
Table 18: Reserve Case Resource Breakdown   
   1  2  3  4  5  

Measured Tonnes   0  29,664t  208,376t   136,089t   73,268t   

Measured Grade  0  4.25g/t  5.89g/t  5.6g/t  4.48g/t  

Indicated Tonnes  0  117,828t   122,688t  296,424t  171,029t   

Indicated Grade  0  5.1g/t  4.63g/t  5.34g/t  4 g/t  

Inferred  Tonnes   0   0   0   0   0  

Inferred Grade  0  0  0  0  0  

Planned Internal Dilution* (0 g/t grade)  0   39,292t   87,094t   80,959t   46,002t   

* Planned Internal Dilution is material that will be removed during mining, which cannot be classified as part of the Ore Reserve.  It is 
treated as waste for modelling purposes, at 0g/t grade and does not contribute gold ounces to the production target.  There is a low 
level of geological confidence associated with this material, and there is no certainty that further exploration work will result in the 
determination of Reserves from this material. 
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Figure 11: Reserve Case Tonnes and Grade  

 
 

• Wiluna PFS Production Target Case 
The Production Target case provides the required tonnages to support production with a duration of four and a half 
years rather than the four years initially targeted. The tonnages have been able to be increased with the addition of 
material primarily in the upper area of Zone 3. There are also stopes in the other areas in yellow which can be brought 
into the schedule. These stopes could not be included in the Reserve schedule as there is too much Inferred resource 
within these stopes.  
 
Table 19: Production Target Physicals  

Year  1  2  3  4  5  6  

Production (t)  0  210,463  411,592  511,423  531,401  289,641  

Grade (g/t)  0  3.94  4.32  4.35  4.55  3.91  
  

Lateral Development (m)  155  4,804  8,270  4,715  1,735  158  
  

Vertical Development – EWR  0  53  252  178  0  0  

Vertical Development – RAR  25  132  217  182  
  

0  0  

Rehab (est. m)  1,000  4,500  3,100  2,900  2,900    

 
Table 20: Production Target Resource Breakdown  
   1  2  3  4  5  6  

Measured Tonnes  0   31,078t   178,483t  129,732t  82,387t   28,791t  

Measured Grade  0  4.06g/t  6.86g/t  5.88g/t  3.99g/t  6.68g/t  

Indicated Tonnes  0  118,428t  123,165t  283,606t  132,820t  108,270t   

Indicated Grade  0  5.31g/t  4.83g/t  4.95g/t  5.34g/t  3.95g/t  

Inferred Tonnes  0  16,355t  26,522t  26,920t  189,363t  101,674t  

Inferred Grade  0  4.13g/t  4.68g/t  4.70g/t  6.62g/t  5.75g/t  

Planned Internal 
Dilution*  (0g/t Grade) 

0  62,713t  80,976t  95,417t  110,402t  50,905t  

* Planned Internal Dilution is material that will be removed during mining, which cannot be classified as part of the Resources.  It is 
treated as waste for modelling purposes, at 0g/t grade and does not contribute gold ounces to the production target.  There is a low 
level of geological confidence associated with this material, and there is no certainty that further exploration work will result in the 
determination of Resources from this material. 
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Figure 12: Production Target vs Reserves target Tonnes and Grade (specific year to be adjusted) 

 

Combined Production profile 

• Production Target Cashflow at A$2880/oz  
 

The physicals are presented below. Production is entirely from tailings reprocessing in the first year (nominally) of 2024, 
prior to open pit mining in 2025. There are six quarters of oxide and transition feed prior to fresh material from mid-
2026. Fresh ore feed from the open pit and underground then continues until the end of 2031. Fresh grade increases as 
an increasing proportion of material from underground is sourced.  
 

Figure 13a: Production Target Physicals 
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Note: 

1. The production target referred to is based on Mineral Resource estimates which are classified as Measured 
(2%), Indicated (66%) and Inferred (32%). 

Figure 13b: Production Target Mined Tonnes by Resource Category (Tailings, Open Pit, Underground) 

 

 

Project Configuration 

• Process Design  
The feed to the processing plant will be a combination of free milling oxide/transition/sulphide material, refractory 
sulphide and historic tailings. Most of the feed to the comminution circuit will be refractory sulphide ore, with campaigns 
for free milling oxide/transition/sulphide ore. Tailings reclaim will be independent of the comminution circuit and will 
be fed through the scrubber circuit. The flow sheets for the different ore types are outlined below.  
 

o Refractory sulphide ore: crushing, grinding, flotation, BIOX, leaching and gold recovery.  
o Free milling oxide/transition/sulphide: crushing, grinding, leaching and gold recovery.  
o Tailings retreatment: repulping, leaching and gold recovery.  

 

The design is to treat 750 ktpa of refractory sulphide ore, perform a flotation upgrade of the gold-bearing 
pyrite/arsenopyrite to approximately 20% sulphide sulphur, oxidation of the concentrate in the BIOX circuit, and 
leaching and gold recovery from the BIOX residue to produce gold doré. The key design criteria for the proposed ore 
processing are summarised below.  
 

The throughputs represent an annualised rate for a given campaign, and the tailings discharge rate reflects the plan to 
increase the current permitted limit from 2.2 to 3.2 Mtpa.   
The proposed processing plant is comprised of the following main process areas and presented below.  
 

o Tailings reclaim (existing)  
o Crushing (existing)  
o Grinding (existing)  
o Flotation (existing with new flotation tailings thickener)  
o BIOX (refurbish)  
o Counter Current Decantation (refurbish)  
o Solution Neutralisation (refurbish and new neutralisation discharge thickener)  
o BIOX residue leach/adsorption (demolish existing and replace with new)  
o Tailings/free milling leach/adsorption (existing)  
o Elution and smelting (existing)  
o Carbon regeneration kiln (new required)  
o Tailings disposal (existing with refurbished final tailings thickener)  
o Reagents (some existing, some refurbish)  
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Figure 14: Proposed processing plant 

 
 

 

 

• Processing Flotation  
In 2021, Wiluna constructed and commissioned a new flotation circuit as part of the Stage 1 upgrade to produce a gold-
bearing concentrate. The flotation circuit was designed to treat 0.75 Mtpa of sulphide ore. The circuit operated for most 
of 2022. With respect to this PFS, Wiluna effectively ran a full-scale test program, ie concentrate production, for most 
of 2022. 
 
Considering that Wiluna already had a BIOX circuit, the BIOX circuit was reviewed and found to have favourable 
economics at a sulphide throughput of 0.75 Mtpa. The existing crushing, grinding and flotation circuits would recover a 
sulphide concentrate that would be oxidised by the BIOX circuit before leaching and gold recovery to produce gold doré.  
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Average flotation recovery is 87% and BIOX recovery is 96%, to give an average overall recovery of 83.5% of fresh feed 
to gold doré. The flotation recovery from the 2022 operation that forms the basis of the flotation recovery relationship 
is shown in the figure below. 
 
Figure 15: Daily and Monthly Reconciled Flotation Gold Recovery to Feed Gold Grade for 2022  

 
 

The BIOX circuit was originally designed to treat 27.6 tpd of sulphide sulphur through six reactors and was later 
expanded to 35 tpd (~1,085 t/month) in the second half of 1996 through a total of nine reactors. The sulphide 
oxidation by the BIOX circuit was consistent and up to 95% as shown below. Overall gold recovery for the sulphide ore 
typically ranged between 80-85%.  
 
Figure 16: Monthly Sulphide Oxidation and Overall Gold Recovery 

 

Project Infrastructure 

• Village Upgrade  
A refurbishment and upgrade of the Wiluna village is required, with some accommodation blocks in poor condition. An 
upgrade of 25-four room modules has been allowed for at a capital cost of the upgrade is $7.7M. 
 

• Wastewater Treatment  
Wastewater onsite is currently collected and disposed of through either tanker removal or evaporation from a series of 
ponds. A centralised wastewater treatment facility is proposed at an installed cost of $1.5M.  
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• Gas & Power 
Power generation at Wiluna is a combination of gas and diesel-fired generators. There are six gas generator sets for a 
combined 10.4 MW and three diesel generator sets for a combined 3.7 MW, as well as a 2 MW battery energy storage 
system for twelve-minutes of storage capacity. The generated electricity is distributed across the site.  
 
Gas is supplied and transported in accordance with a number of gas supply and gas transportation agreements. The 
agreements are extended on a two-year basis through variation agreements. Power is generated onsite in accordance 
with a power plant agreement.  
 
The tailings reclaim scrubber is powered by a separate diesel generator. The site team plans to connect the scrubber 
circuit to the main power distribution. This would increase the site gas requirements but reduce the diesel consumption 
and hence overall cost.  
 

• Gas Supply and Transportation 
During the 2022 sulphide campaign, the daily gas requirements were consistently up to the daily allowance of 1.8 TJ/d. 
After subtracting the Fuel Gas and System Use Gas of 0.05-0.06 TJ/d each, the gas delivered to the Wiluna Gold Delivery 
Stream was consistently up to ~1.7 TJ/d below. 
 
Figure 17: Daily Gas Exit at Wiluna Gold Delivery Stream from APA Contract Account 

  
  

Previously, there was a capacity constraint in the GGP, which may have limited the ability to increase the MDQ with APA 
Group, however, this was alleviated by the North Goldfields Interconnector Pipeline which was completed in July 2023.  
 

• Power Generation  
During Apex operation from 2009-2013, the power supply was unreliable with numerous site-wide power outages on a 
frequent basis. This impacted the operation of the process plant as well as the underground, with frequent evacuations 
due to the loss of power. All generators were overdue for total or partial rebuilds which contributed to the unreliable 
power supply.  
 
A new power plant facility was constructed in 2016 as part of the Build Own Operate Transfer power plant agreement 
with Contract Power Group, now Pacific Energy.  
 

Most of the power is generated by the gas generators as shown below. During the 2022 sulphide campaign, site power 
averaged between 6-7 MW, which is within the capacity of the six gas generators, however, the gas supply and 
transportation was consistently up to the daily allowance. Hence, the diesel generators were used to supplement the 
power generation.  
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Figure 18: Power Generated by Generator Type (Source: Pacific Energy Monthly Report) 

  
 

With the restart of the BIOX circuit and underground operations, the site power demand is expected to increase to 
approximately 12.2 MW, which is within the installed capacity of the generators onsite, although exceeds the capacity 
of the gas generators. It is recommended to install an additional one or two gas generators onsite, as although there is 
capacity onsite with the diesel generators, the cost of diesel is considerably higher. The gas supply and transportation 
agreements will also need to be increased. 
  
The power required for the different areas is tracked by kWh readings on the feeders at the power plant. Feeder 01 is 
the combined process plant MCCs, Feeder 02 is for admin, laboratory and warehouse combined, Feeder 03 is the 
flotation circuit and underground combined, and Feeder 101 is the grinding mills combined. The monthly MWh for the 
four feeders is shown below.  
 
Figure 19: Monthly Power Exported by Feeder (Source: Pacific Energy Monthly Report) 
  

  

• Site Wide Water Balance  

Current Water Supply  
Water at Wiluna is sourced from groundwater, which is managed in line with licences issued by the Department of Water 
and Environmental Regulation (DWER) pursuant to Section 5C of the Rights in Water and Irrigation Act 1914. The 5C 
licences are listed in Table 20 with the ten-year licence validity for the Wiluna area expiring in June 2024.  
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Table 21: DWER 5C Licences for Groundwater Abstraction  
Source  Licence Number  Licence Expiry  Annual Limit (m³)  

Eastern Borefield  GWL 57622(7)  05/06/2024  1,500,000  

Caledonian Pit  GWL 56080(7)  05/06/2024  150,000  

Wiluna Mine Area  GWL 159247(5)  05/06/2024  2,365,200  

Matilda Mine Area  GWL 182219(2)  08/05/2026  726,000  

Galaxy Mine Area  GWL 182234(2)  15/03/2026  130,000  

  
The primary source of water for the processing plant and mine village is the eastern borefield, which supplies low and 
medium chloride water. The Caledonian Pit also supplies low-salinity water. The water from the Wiluna, Matilda and 
Galaxy mine areas is hypersaline water from the open pits and underground dewatering operations.  
 
Wiluna used to hold a 5C licence to abstract 1,130,000 m³ per annum of groundwater at the Southern borefield (GWL 
167013(3)), but this was sold to Salt Lake Potash Ltd in 2019 as part of a tenement sale agreement.  The annual 
abstraction volumes for the April to March reporting period are provided in Table 22. The mine dewatering volumes are 
provided in Table 21 above. As observed, abstraction rates from the eastern bore field have been below the licenced 
limit of 1.5 GL/y.  
  
Table 22: Annual Water Abstraction in Gigalitres  

Year Ending Licence Mar-18 Mar-19 Mar-20 Mar-21 Mar-22 Mar-23 

Eastern Borefield  1.500  0.859  0.849  0.989  0.891  0.810  1.209  

Caledonian Pit  0.150  -  -  -  -  0.007  0.016  

  
The monthly abstraction by source is shown in Figure 20 based on daily flow meter readings recorded by the processing 
plant. The annual licence limit for the eastern borefield is 1.5 GL/y, which equates to 125 ML per month. While there 
was a steep increase in water consumption during the 2022 sulphide campaign and while ~125 ML/month was 
demonstrated, abstraction was not sustained at this rate. Additional bores have been drilled and the site team are 
currently installing the pumps, pipeline, power and telemetry to increase and sustain abstraction at the licensed limit.  
Water supply from the Caledonian pit is limited, and although the licence is 0.15 GL/y, annual abstraction has been well 
below the limit. Water was pumped for a few months in 2022 before it was drawn down. Available data from the early 
2000s also recorded low rates of 0.03 GL/y.  
 
Decant return water from the TSF has been consistent and averaged 35 ML/month (~50 m³/h). Historically, decant return 
has averaged ~30% of the volume discharged to the TSF.  A small volume of mine dewatering water from the Lone Hand 
pit was also sourced during 2022.  
 
Figure 20: Monthly Water Flows Recorded by the Processing Plant from 2021 
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Future Water Requirements  
The processing plant will treat 0.75 Mtpa (94 tph) of refractory sulphide feed through flotation, BIOX and 
leach/adsorption and up to 3.2 Mtpa (400 tph) of tailings retreatment through leach/adsorption to produce gold doré.  
 
In restarting the BIOX circuit, decant return water must be kept separate from the water for the BIOX circuit as the 
residual cyanide is toxic to the bacteria. The bacteria are also intolerant to high chloride concentrations, which prevents 
the use of the hypersaline mine dewatering. Hence, the eastern borefield water would be used for the grinding, flotation 
and BIOX circuits, and the TSF decant return and mine dewatering water used for tailings retreatment.  
 
Based on available data from the 2000s, the previous BIOX operation sourced >50 ML/month from the southern 
borefield and approximately 70 ML/month from the eastern borefield. The previous operation also had a flotation 
tailings thickener to recycle water within the processing plant. As the southern borefield is no longer available due to 
the tenement sale, the eastern borefield needs to offset the supply from the southern borefield. 
  
The site water balance can be maintained by sourcing 125 ML/month (~187.5 m³/h) from the eastern borefield and 
adding three more thickeners to increase the recycling and reuse of water within the processing plant. These include a 
flotation tailings thickener and a neutralisation discharge thickener for the grinding, flotation and BIOX process, and a 
final tailings thickener for the tailings retreatment process.  
 
The site water balance is shown below.  
 
Figure 21: Site-Wide Water Balance 

 
 

 
The water balance shows the grinding, flotation and BIOX process and village consuming 185 m³/h, which is effectively 
the licenced limit of 187.5 m³/h (125 ML/month). Hence, maintaining the water balance is very dependent on abstracting 
water from the eastern bore field to the licenced limit. As above, it was noted that recent abstraction from the eastern 
borefield had not sustained 125 ML/month (~187.5 m³/h), although the site team are working through upgrades to 
increase and sustain abstraction at the licenced limit.   
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With the increase in throughput to 3.2 Mtpa, the water required for tailings retreatment is 430 m³/h. While the TSF 
decant return also increases with the increased throughput, the return is ~30% of the volume to the TSF. A final tailings 
thickener is proposed as this would recover 243 m³/h for immediate re-use rather than ~30%. There would be an 
additional 120 m³/h of TSF decant return as well. Without a final tailings thickener, the TSF decant return would be 
limited to 185 m³/h and insufficient for the planned tailings retreatment rate. The TSF decant return previously 
demonstrated flow rates close to 120 m³/h (80 ML/month) in January 2021, but will be confirmed in the next stage of 
study that the pump and piping system can sustain these rates.  
 
Table 23: Water Requirements at Combined Throughputs of 200, 300 & 400 tph  

 
 
 
 
 
 
 
 
 
 
 
 

If there is a restart of underground mining, the requirements for low/medium chloride water for underground 
operations need to be identified and incorporated into the site water balance.  
 
There is a Brackish Water Reverse Osmosis (BWRO) unit at the flotation area that has not been used since the sulphide 
flotation campaign finished at the end of 2022. The BWRO unit was used to treat medium chloride water from the 
eastern borefield to high-quality water (200 ppm Total Dissolved Solids (TDS)), which was used to wash the flotation 
concentrate to reduce the contained chloride. The BWRO unit is designed to treat 1,000 m³/d (~40 m³/h) of brackish 
water <5,000 ppm TDS, and hence unable to treat the hypersaline mine dewatering water. There is an opportunity to 
upgrade the BWRO to a Sea Water RO (SWRO) unit to treat mine dewatering water and supply additional low chloride 
water. A SWRO unit can treat saline water <40,000 ppm TDS.  
 

• Tailings Storage 

The tailings facilities are spread across the Wiluna mine site, with several paddock tailing storage facilities and 
abandoned pits used for life of production to date. The tailings facilities are shown below.  
 
  

  Units  200 tph  300 tph  400 tph  

Ore Tonnes  dtph  93.8  93.8  93.8  

Low/Medium Chloride Bore Water  m³/h  185  185  185  

Tailings Reclaim Tonnes  dtph  104.7  204.4  304.0  

Process Water Pond to Scrubber  m³/h  189  309  429  

Final Tailings Thickener Overflow  m³/h  152  198  243  

TSF Decant Return  m³/h  60  90  120  

Mine Dewatering Water Required  m³/h  N/A  21  66  

Mine Dewatering Water Excess  m³/h  100  79  34  
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Figure 22: Aerial View of Tailings Storage Facilities at the Wiluna Mine Site  

  
  
The current storage facility is TSF K, which has been in service since June 2020. There has been one crest lift approved 
from 512 to 518.5 mRL, which is expected to reach capacity by Q3 2025 based on the current planned throughput. There 
is scope for further lifts to the final elevation of 537 mRL.  
  

• Future Tailings Storage  

The LOM tailings for the Reserve Case are 26.9 Mt and the Production Target is 30.97 Mt.  
Options for tailings storage for both cases were reviewed and are discussed below.  
 

• TSF K  

The original design for TSF K was in four stages, with three downstream raises to a final elevation of 537 mRL. Golder 
Associates Pty Ltd (Golder) completed a Design Report for TSF K in January 2019 before proceeding with the detailed 
design for Stage 1.  
 
The fill volume for the downstream raised embankment is significant and incurs a considerable cost to construct. As part 
of WMC’s 2022 Stage 3 PFS, Golder was engaged to conduct an options assessment for the future lifts of TSF K above 
518.5 mRL. The planned throughput was 2 Mtpa. Four options were presented as below:  

o Option 1: Downstream raises.  
o Option 2: Centreline raises in 2.5 m lifts.  
o Option 3: New embankment to the approved footprint and upstream raises in 2.5 m lifts.  
o Option 4: Upstream raises from the existing embankment in 2.5 m lifts.  

The cross-sections for each of the options are shown in Figure 23 below. 
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Option 1  

  
  

Option 2  

  
Option 3  

  
  

Option 4  

  

• TSF K Options Cross-sections  

WSP, formerly Golder, was engaged in August 2023 to update the options assessment for the planned throughput of 3.2 
Mtpa. The embankment volumes, storage capacities and rate of rise for the different options are summarised below.  
  
Table 24:  TSF K Options Assessment Embankment Volumes and Storage Capacities (after 518 mRL) 

Option  Embankment Fill 
Volume (m³)  

Storage Capacity 
(Mt)  

Storage Life (years)  Average Rate of Rise 
(m/y)  

1  6,300,000  21.4  6.5  N/A  

2  4,800,000  18.8  5.8  3.3  

3  1,900,000  27.0  8.3  2.4-2.9  

4  1,000,000  16.5  5.1  3.3-4.3  
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Table 25: TSF K Options Cost Estimate Assuming A$20/m³ of Embankment Volume 
Option  Embankment Fill 

Volume (m³)  
Storage Capacity 

(Mt)  
Undiscounted Cost 

(A$M)  
Cost per Tonne 
Stored (A$/t)  

1  6,300,000  21.4  126  5.89  

2  4,800,000  18.8  96  5.11  

3  1,900,000  27.0  38  1.41  

4  1,000,000  16.5  20  1.21  

 

• In-Pit Storage Options  

Wiluna has historically conducted in-pit tailings backfill including Adelaide, Golden Age, Gunbarrel North, Gunbarrel 
South, Moonlight, Republic South and Squib. The Republic South in-pit tailings have been closed and capped, and the 
Adelaide, Moonlight and Squib pits are possible deposits for tailings reprocessing. The Golden Age in-pit tailings were 
mostly remined in 2020-2021 in preparation for mining of a Golden Age Cutback.  
 
Given the planned throughput increase to 3.2 Mtpa, in-pit tailings have been reviewed to supplement the options of TSF 
K.  
 
In WMC’s 2022 Stage 3 PFS, a cutback of Golden Age was considered as was in-pit tailings storage in the existing Golden 
Age pit. As of November 2023, the Golden Age Cutback has not been mined and is not in the current mine plan. The 
storage capacity of the existing Golden Age pit was estimated to be ~1.7 Mt of tailings. In-pit tailings storage in the 
Golden Age pit is a viable short-term option and supports the capacity required for ore reserves.  
 
The Matilda pits were reviewed as part of this PFS for additional tailings storage. An estimate for the capital cost was 
estimated to be in excess of $10M. It is also noted that the current published mineral resource is 2.14 Mt at 2.13 g/t for 
147 koz of contained gold would be sterilised by in-pit tailings. Developing in-pit tailings storage at Matilda would require 
hydrological and geotechnical work and permitting approvals.  
 
The most viable option for in-pit tailings in the short term are the Golden Age and Matilda pits. The capacity of the 
Golden Age pit is relatively small at approximately 1.7 Mt, although could be used for the remaining 0.8 Mt required for 
the Reserve Case. The volume of the Matilda pits is considerable and could be used to supplement TSF K for the 
Production Target. It should be noted, however, that using the Matilda pits as in-pit tailings will sterilise the current 
known and potential future mineral resources. Further work on tailings storage at Matilda pits will continue in the next 
phase of the project.  

• New Facility “TSF L”  

The option of a new above ground facility to supplement TSF K was developed, with the new facility nominally referred 
to as TSF L. A scoping study was completed in December 2023, which included onsite scoping of possible locations for a 
new TSF.  
 
Following an initial screening of six different sites as shown below, two sites were shortlisted for conceptual design and 
an economic trade-off was conducted. Following the review, Site A was selected as the preferred location. Site A was 
designed adjacent to TSF K so that one side of TSF K could be used as a common embankment and reduce the 
construction cost as only three sides would need to be constructed. Site A was designed in stages with a combined 
storage capacity of 16 Mt. The construction cost was estimated to be $19.8M (±35%).   
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Figure 24: Locations for a New Above Ground Tailings Storage Facility 

  
The design from the scoping study has been used to review and evaluate different combined options to supplement TSF 
K. The detailed design for the new TSF will be progressed in the next stage of study.  
 

• Recommended Option 
 
Reserve Case  
The Reserve Case used TSF K Option 1, supported by in-pit tailings disposal in Golden Age pit. Option 1 sustains 
throughput at 3.2 Mtpa for the LOM. The combined storage capacity of the existing TSF K (4.7 Mt as of the start of 
January 2024) and Option 1 (21.4) is 26.1 Mt, with the remaining 0.8 Mt to be stored in the Golden Age pit. The capacity 
of the Golden Age pit is estimated to be 1.7 Mt.  
 
For illustrative purposes, TSF K Option 1 is shown to be filled first before filling Golden Age as shown below.  
 
Figure 25: Throughput for Combined TSF K Option 1 and Golden Age In-Pit  

  
The estimated quarterly cost profile for Option 1 is shown below.  
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Figure 26: Quarterly Estimated Capital Cost for TSF K Option 1 (and Golden Age)  

  

• Production Target  
The Production Target used Option 4 (Upstream raises from the existing embankment in 2.5 m lifts) and a new three-
sided TSF. This was found to have the lowest capital cost but does have some timing risk for permitting and approval for 
the new TSF. This risk can be mitigated by the following options:  

o The Golden Age pit could be used for in-pit tailings storage for approximately six months (1.7 Mt).   
o A downstream raise of TSF K could be completed to 522.5 mRL in the short term.  After the new TSF is 

approved and constructed, subsequent raises of TSF K could change to a more cost-effective option.  
 

Capital Cost Estimates 

• Underground Mining Capital Costs 
There is a significant inventory of electrical, pumping and ventilation equipment on site owned by Wiluna. Except for 
essential equipment required underground for care and maintenance, almost all of this equipment is on the surface, 
with some items off-site for assessment and repair.  
 
The infrastructure equipment requirements for the mining program have been broadly estimated. Equipment available 
onsite and off-site for repair has been extracted from the site asset register, and the shortfall has been included in the 
inventory of capital equipment required for purchase. As part of further studies, more definitive costings for capital 
items will need to be obtained for a more accurate figure for capital requirements.  
 
Capital has been allowed for the purchase and installation of primary fans for Bulletin, Happy Jack North and Happy Jack 
South. There is currently an overhead powerline running from the powerhouse to the Bulletin. Capital has been allowed 
for a spur line to the Bulletin and Happy Jack areas to enable direct power feed from the powerhouse, negating the 
requirement for local diesel gensets for all surface mine power and underground power at Happy Jack South.  
Allowance has been included for high voltage switching and surface and underground reticulation, including substations 
and HV cables.  
Table 26: Summary Underground Capital Costs  

(in ‘000s)  Total  Year 1  Year 2  Year 3  Year 4  Year 5  Year 6  

Reserve Case  $ 16,160  $ 8,380  $ 4,819  $ 2,084  $ 222  $ 655    

Production Case  $ 16,160  $ 7,992  $ 4,810  $ 2,178  $ 524  $ 131  $ 524  

Case3  $ 16,160  $ 7,992  $ 4,810  $ 2,178  $ 524  $ 655    
 

• Open Pit Mining Costs  
There were no capital cost requirements for open pit mining. However, for the optimization, mining costs for the Wiluna 
open pit mine optimization were generated from first principles using cost estimates from the most recent Wiluna costs 
with indexing to 2023. The mining cost includes contract mining, grade control, load and haul and mining-related site 
operational staff. The costs are based on Caterpillar 777 trucks (or similar) and the associated excavator fleet. A mining 
cost of $4.95 /t (inclusive of all costs) was used in the optimization.   
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• Tailings Re-mining Capital Costs  
There are no additional capital cost requirements for tailings re-mining. The reclaim scrubbing trommel plant and 
associated materials handling infrastructure has recently been completed (2023). Sustaining capital of 5% of mining 
operating cost has been applied to cover mining equipment costs.  
 

• Processing Capital Cost Estimate  

The capital cost estimate for the Biox refurbishment and ancillary work was developed by Mincore to an AACE Class 4 
estimate with an accuracy level of ±25%. The estimate is presented in Australia Dollars (AUD), with a 2023 Q3 base date.  
 
Table 27: Capital Cost Estimate Summary  
Plant Area  Cost (A$M)  

Area 338 – Flotation Tailings Thickener  1.22  

Area 333 – BIOX  15.13  

Area 334 – CCD  1.85  

Area 336 – Neutralisation  1.75  

Area 337/339 – Reagents  1.43  

Area 304 – BIOX Residue Leach/Adsorption  2.63  

Area 306 – Final Tailings Thickener  3.16  

Subtotal Direct Cost  27.15  

EPCM Cost (20% Direct Cost)  5.43  

Total Estimated Cost  32.58  

Contingency on Total Estimate (20%)  6.52  

Total Estimate  39.10  

Owner’s Cost (5%)  1.95  

Total Cost  41.05  

 

• Tailings Capital Cost Estimate 

Four options were examined:  
o Option 1: Downstream raises.  
o Option 2: Centreline raises in 2.5 m lifts.  
o Option 3: New embankment to the approved footprint and upstream raises in 2.5 m lifts.  
o Option 4: Upstream raises from the existing embankment in 2.5 m lifts.  

 
The Reserve Case used TSF K Option 1, supported by in-pit tailings disposal in Golden Age pit. Option 1 sustains 
throughput at 3.2 Mtpa for the LOM. While Option 1, see below, is the technically recommended option for a throughput 
of 3.2 Mtpa it also incurs the highest construction cost due to the significant embankment volume of 6,300,000 m³. For 
comparison, the embankment volume for the crest lift from 512 to 518.5 mRL was 611,000 m³ at an estimated cost of 
A$13.16M as per WMC’s Capital Expenditure Request. This equates to $21.53/m³ of embankment volume and $2.19/t 
of tailings stored. Assuming a cost of $20/m³, which is comparable with some of the previous TSF J lifts, an estimate of 
the construction cost for each option is provided in the table below.  
  
Table 28: TSF K Options Cost Estimate Assuming A$20/m³ of Embankment Volume 

Option  Embankment Fill 
Volume (m³)  

Storage Capacity 
(Mt)  

Undiscounted Cost 
(A$M)  

Cost per Tonne 
Stored (A$/t)  

1  6,300,000  21.4  126  5.89  

2  4,800,000  18.8  96  5.11  

3  1,900,000  27.0  38  1.41  

4  1,000,000  16.5  20  1.21  
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• Combined Options  

As TSF K alone does not have enough storage capacity for the Production Target, especially at a rate of rise of 2.5m / y, 
several different combined options have been considered. There are different options for TSF K, which can be 
supplemented by a new above ground TSF or Matilda in-pit tailings.  
 
A summary of the shortlisted options is shown below. 
 

Table 29: TSF Combined Options Storage Capacity and Cost Estimate  
Option  Tailings Stored (Mt)  Undiscounted Cost 

(A$M)  
Cost per Tonne 
Stored (A$/t)  Existing TSF 

K  
TSF K 

Option  
TSF L  

/In-Pit  
Combined  

Option 1 + New TSF  4.7  21.4  6.3  32.5  142  4.38  

Option 3 + New TSF  4.7  19.2  9.6  30.8  49  1.46  

Option 4 + New TSF  4.7  16.5  9.6  32.5  38  1.24  

Option 3 + Matilda  4.7  16.0  11.0  31.7  44  1.38  

 
As previously stated the Reserve Case used TSF K Option 1, supported by in-pit tailings disposal in the Golden Age pit. 
Option 1 sustains throughput at 3.2 Mtpa for the LOM. 
 

• Production Target  
The recommended option for the Production Target is Option 4 and a new TSF. This was found to have the lowest 
capital cost (See TSF Combined Options Storage Capacity and Cost Estimate above) but does have timing risk for 
permitting and approval for the new TSF. This risk can be mitigated by the following options:  

o The Golden Age pit could be used for in-pit tailings storage for approximately six months (1.7 Mt).   
o A downstream raise of TSF K could be completed to 522.5 mRL in the short term.  After the new TSF is 

approved and constructed, subsequent raises of TSF K could change to a more cost-effective option.  
 

• Overall Capital Cost comments  

Plant capital costs for the BIOX refurbishment are based on the PFS cost estimate performed by Mincore Pty Ltd.   
 
The rehabilitation provision lodged in June 2023 accounts was $45.9M. An incremental closure cost of $2M was used at 
the completion of mining and processing for the additional closure costs associated with the work in this study. This is 
mainly from the open pits. The $2M is considered conservative as the cost of closure of the open pits in the closure cost 
model is approximately $0.85M  
 
The capital costs used in the economic assessment are summarised below.  
  
Table 30: Growth Capital Costs  
Growth Capital Costs  UOM  Value  

Processing – BIOX  A$  $41,050,000  

Underground Mining  A$  $18,279,000  

Underground Drilling Prior to Restart  A$  $4,800,000  

G&A  A$  $9,200,000  

Incremental Closure  A$  $2,000,000  

  
Sustaining capital consisted of tailings dam lifts, which were estimated based on Option 4 for TSF K along with an 
additional tailings dam, as discussed. Other plant-sustaining capital costs are captured in annual maintenance.  
An allowance of 5% of the operating cost for mining tailings was made for sustaining capital for the mine fleet.  
G&A sustaining capital was applied during mining and consisted of village maintenance and upgrades, admin, light 
vehicles, and emergency response equipment. No allowance for open pit mining sustaining capital was made because 
contract mining was used.  
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Table 31: Sustaining Capital Costs  
Sustaining Capital Costs  UOM  Value  

Tailings facility  $M  38.0M  

Mining tailings  % Operating Cost  5  

G&A (during UG/OP mining)  A$ per year  $700,000  

 

Operating Cost Estimates 

• Underground Mining Operating Costs  
Underground mining operating costs have been derived from analysis of the Byrnecut Contract actual costs for May and 
June 2022. At this time the underground mine was producing between 47k to 60k ore tonnes/month (at an annualised 
rate of 570kpa to 770ktpa) and between 660-695m of Lateral Development (inclusive of Capital Stripping m equivalent).  
Fuel usage was derived from a first principles estimate based on diesel equipment used in the mine and checked against 
actual fuel usage from the non-generator usage from the Bulletin Diesel Tanks. Non-diesel usage at Bulletin totalled 
135kl and 147kl for May and June, while the first principle estimates totalled 143kl/month. Fuel costs were not part of 
the Byrnecut contract and were added to the relevant activity based on the equipment numbers assigned to each 
activity.  
 
Activities were designated as follows:  

o Development  
o Production  
o Mine Services – Pumps  
o Electrical  
o General  
o Haul – Grader  
o Mine Services – IT  
o Load  
o LV (Light Vehicle)  
o Chargeup  
o Haul – Truck  
o Mine Services – Trucks  
o Vent  
o Overheads  
o Mechanical (Un-allocated)  
o Labour (Un-allocated)  
o Mine Services (Un-allocated)  

 
Table 32: Summary Underground Operating Costs (Contract) (Production Case)  
Item  UOM  Amount (Variable)  Amount (Fixed)  Amount ($/t ore)  

Development  $/m  $4,656    $47.27  

Stope Drilling  $/m drilled  $89.30    $20.17  

Bogging/Loading  $/t material  $9.26    $13.42  

Hauling  $/t.km  $2.02    $21.36  

Overheads / Owners Cost  $pa    $101,220,000  $51.79  

Mine Services  $/t ore  $4.30    $4.30  

Total (Excl Dev.)  $/t ore      $111.0  

Total (Incl Dev.)  $/t ore      $158.3  
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• Underground Mining Owner’s Costs  
In addition, the Owner’s Costs have been calculated based on the following:  

o Staff salaries plus assumed on-costs of 60%, including construction/contract management  
o Electrical power for mining operations (based on power from gas turbine generation at $0.14/kWh)  
o Mine design software purchase and maintenance/support costs as per schedule  
o Light vehicle maintenance (assumed at $1,500/month)  

 
Table 33: Summary of Underground Mining Owner’s Costs  

(in ‘000’s)  Total  Year 1  Year 2  Year 3  Year 4  Year 5  Year 6  

Reserve Case  $ 50,315  $ 8,507  $ 12,832  $ 12,824  $ 12,094  $  4,058    

Production Case  $ 62,368  $ 8,776  $ 13,309  $ 13,546  $ 13,146  $11,727  $ 1,866  

Case3  $ 56,818  $ 8,776  $ 13,309  $ 13,546  $ 13,146  $  8,042    
 
 

• Open Pit Mining Costs  
For the optimization, mining costs for the Wiluna open pit mine optimization were generated from first principles using 
cost estimates from the most recent Wiluna costs with indexing to 2023. The mining cost includes contract mining, grade 
control, load and haul and mining-related site operational staff. The costs are based on Caterpillar 777 trucks (or similar) 
and the associated excavator fleet. A mining cost of $4.95 /t (inclusive of all costs) was used in the optimization.  
 

• Tailings Re-mining Operating Costs 
The operating costs for the tailings re-mining assumes the following:  

o 2024 – 2024 Budget costs, based on 2023 operating costs  
o 2025/2025+ - Shared overhead and ancillary equipment with Open Pit mining  
o 2030/2030+ - Shared overhead in conjunction with Underground mining  
 

The estimated costs are summarised below.  
 
Table 34: Tailings Re-claim Operating Costs  
Item  UOM  Cost  

2024  $/t  $5.97  

2025-2029  $/t  $2.47  

2030 +  $/t  $4.95  

 

• Operating Cost Estimate  

The processing operating cost estimate for this PFS has been developed to a pre-feasibility study level accuracy of ±25%. 
The costs have adapted and incorporate existing processing operating costs at Wiluna and represent the overall 
processing cost for each flow sheet type. Costs have been estimated for the different flow sheets and are presented as 
annualised and on a respective per-tonne basis.  
 
Summary of Estimate  
The operating costs were estimated by reviewing previous:  

o Resourcing levels and current position salaries.  
o Site gas and power demand and their allocation to processing.  
o Reagent consumption and unit costs for the 2022 flotation and recent free milling campaigns.  
o Maintenance consumables costs.  

 
A summary of the operating cost by processing type is shown below.  
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Table 35: Operating Costs by Processing Type  

 
 
 
 
 
 
 
 

 
In developing the operating cost estimates, the focus was on the restart of the sulphide flotation and BIOX circuits, as 
Free Milling is the established process onsite. However, the same methodology was also applied for Free Milling to 
calibrate and check the method and compare it against recent actual processing costs.  
 
The costs to operate the tailings retreatment circuit were considered as a separate cost basis.  The costs to operate the 
scrubber and leach/adsorption circuit were separated from the costs for the main processing plant as the scrubber 
circuit can be turned on and off as required.  
 
A summary of the operating cost to treat 750 ktpa of refractory sulphide ore and up to 3.2 Mtpa of tailings retreatment 
is shown below in table and graphical form.  
 
The costs of reagents are the largest contributor to the processing cost, particularly the tailings retreatment, although 
it is noted that the tailings retreatment costs are high because of the high throughput.  
  
Table 36: Operating Cost Estimate Summary for 0.75 Mtpa Refractory Ore and 3.2 Mtpa Tailings Retreatment  

Item  Unit  Value  

Labour  $M/y  14.47  

Power  $M/y  12.13  

Reagents & Consumables  $M/y  24.76  

Maintenance Materials  $M/y  6.40  

Total Processing Cost  $M/y  57.76  

Unit Cost for Comminution + Flotation  $/t Feed  39.78  

Unit Cost for BIOX  $/t Concentrate  303.64  

Unit Cost for Tailings Retreatment  $/t Feed  5.94  

 
Figure 27: Operating Cost Summary ($M/y)  
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Power - Tailings Reclaim

Reagents - Refractory

Reagents - Tailings Retreatment
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Type  Unit  Value  

Tailings Retreatment (Grinding Circuit)  A$/t tailing  15.20  

Free Milling  A$/t ore  22.96  

Sulphide Flotation  A$/t ore  39.78  

BIOX  A$/t concentrate  303.64  

Tailings Retreatment (Scrubber Circuit)  A$/t tailing  5.94  
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• Calcrete Cost  
Calcrete is a neutralising agent that can be mined on leases owned by Wiluna. Calcrete was previously used during the 
past BIOX operation and it is proposed to use calcrete to support the planned restart of the BIOX circuit. 
 
The cost of calcrete was estimated as $20/t as follows:  

o Ripping Cost - $2.5/t  
o Crushing & Screening cost - $15/t  
o Hauling - $2.50/t  
o Total $20/t  

 
 

• Overall Operating Cost comments 
The G&A cost is based on the actual G&A cost for Wiluna with tailings operation only in 2023. A forecast G&A was 
calculated when open pit mining commences with flotation and BIOX. The G&A breakdown is summarised in Figure 24 
below.  
 
Figure 28: G&A Cost Breakdown During OP Mining 
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Operating costs are summarised in Table 37 below.  
Mining Costs  Variable Cost  Fixed Cost (per annum)  

Wiltails prior to open pit operation  $5.97/t  -  

Wiltails marginal cost  $2.47/t  -  

Wiltails only post Open pit mining  $4.95/t  -  

Open Pit  $4.95/t  -  

Open Pit Stockpile rehandle  $2.77/t  -  

Calcrete mining cost  $20.00/t calcrete  -  

Underground mining contractor cost  -  $2,881,237  

Underground bogging  $9.26/t material    

Underground hauling  Varies by t.km    

Underground mine services  $4.30/t ore    

Underground stope drilling  $89.30/m drilled    

Underground mining development cost  $4,656/m  -  

Processing Costs  Variable Cost  Fixed Cost  

Wiltails – marginal cost  $5.94/t  $6,148,000  

Wiltails – tailings only cost  $8.65  -  

Free milling – oxide  $15.72/t  -  

Free milling – trans  $18.65/t  -  

Flotation  $28.05/t  $8,782,000  

BIOX  $303.64/t concentrate  -  

G&A Costs  Variable Cost  Fixed Cost  

Site-based G&A 2024 (tailings only)  -  $8,950,000  

Site based G&A UG/OP pit mining   -  $12,793,000  

Site based G&A (no mining, tailings only)  -  $8,950,000  

Economics 

Economic evaluation for Wiluna has been undertaken to explore the relative value of mining and processing options for 
the Wiluna assets. The options considered were open pit and underground mining with free milling ore treated by CIL 
and fresh ore by BIOX at up to 750 ktpa to produce concentrate and doré.  The total treatment rate is 3.2 Mtpa, including 
flotation tailings by CIL and retreatment of tailings from historic TSFs.  A Production Target case was developed, as 
described below:  

o Open pit mining starting in early 2025. Open pit mining proceeds for six quarters with oxide and transition 
material, followed by fresh material. Open pit material is supplemented by tailings retreatment of historic 
tailings through CIL. Flotation tailings are treated through CIL when fresh material is processed.  

o BIOX production to produce gold doré from the flotation concentrate commences in Q3 2026, aligning with 
the processing of fresh material from the open pits.  

o Underground mining commences at the end of 2028 and continues for five years. Underground fresh 
material is supplemented by open pit fresh material to maximise the throughput of the flotation plant.  

o Mining and processing of historic tailings continues throughput the operation to maximise utilisation and 
value from the CIL plant.  

o Untreated open pit oxide and transition material is stockpiled until fresh ore is no longer available. Oxide 
and transition material are treated through the same comminution circuit as fresh, but at a higher rate.  
 

The economic modelling was conducted in Australian dollars (AUD, A$) in real terms. The years are calendar years.   
The focus of the modelling was to maximise the value of the operation.  
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Table 38: Economic Assumptions  

Item  UOM  Rate  

Discount Rate  %  8.0  

Foreign Exchange Rate  AUD:USD  0.67  

Royalties  %  6.10  
  
The discount rate is an industry standard rate applicable to the Australian Mining Industry and was agreed upon with 
the client. The foreign exchange rate was provided by the client. Both discount rate and foreign exchange rate were 
tested with sensitivity analysis. Royalties are based on actual royalties payable by the Wiluna operation and are taken 
from the Stage 2/3 PFS model from 2022.  
 

• Metal Price and Recovery  

Metal-specific assumptions are given in Table 38. The gold price was agreed between Mining One and FTI consulting in 
Australian dollar terms. The cash flow model used a USD gold price, which allowed sensitivity analysis on both the gold 
price and the exchange rate.   
  
Table 39: Metal Prices and Assumptions  

Item  Rate  

Gold price  AUD2,880/oz  

Silver price  USD21/oz  
  

• Results  

Summary cashflow modelling results are given below for the Production Target case.   
 
This cashflow forecast is derived from the production target set out in page 16  of this announcement, and remains 
subject to a number of assumptions (including those on which the production target is based). This production target 
must be read in conjunction with the cautionary statement that there is a low 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.  
  
Table 40: Summary Cashflow Modelling Results  

Gold Price  A$2880/oz  A$3084/oz1  

Gross Cash Surplus  $436M  $607M  

Less Growth CAPEX (including BIOX refurb)  $73M  $73M  

Net Cash Surplus  $364M  $488M  

NPV8  $198.6M  $282M  

IRR  53%  112%  

CER  2.7  3.85  

Payback (years) 5.5 3.75 

AISC $2,015 $2015 

Operational Efficiency  0.75  0.7  

Oz Produced (koz)  641.7  641.7  
1Gold price at the time of writing.  
2Based on mining 24.3 Mt tonnes of Wiltails resource being 73% of total resource.  
3Mining 3.8 Mt of OP ore including 100% reserves and 20% inferred resources, which is 23% of the total OP resources.  
4Mining 2.0 Mt of UG ore including 100% reserves and 20% inferred resources, which is 7% of the total UG resources 
and 21% of the Measured and Indicated resources.  
 
The cashflow distribution is shown below. Revenue is entirely from doré production, with no direct concentrate sale.  
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Figure 29: Production Target Cashflow at A$2,880/oz 

 
The Production Target has a maximum cumulative negative cash flow (MCNCF) of -$82.6M which represents the 
financing required. FTI Consulting advised this was a key performance measure, along with NPV and undiscounted 
cash flow.  

 

Timelines 

The study also investigated the timeline and requirements for environmental, heritage and mining approvals needed 
for mining the Wiluna deposit, as well as tailings disposal options. The project timelines for both the PFS and the 
Production Target are summarised below.  

Figure 30: Project Timeline 
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Sensitivity Analysis 

• All Parameters  
A sensitivity analysis was performed and is presented for the Production Target below. 
 
The sensitivity analysis shows the project is most sensitive to recovery. The recovery for the various processes are 
aggregated in this analysis. Following recovery, the NPV is sensitive to gold price and the exchange rate. The exchange 
rate sensitivity is mainly because the metal price is nominated in US$ terms. The project is relatively insensitive to mining 
cost, process cost, G&A and CAPEX (in that order).  
 
Figure 31: Production Target Sensitivity Analysis at A$2880/oz 
 

 
 
Additional probabilistic modelling was performed on the Production Target case. A range for inputs with uncertainty 
was developed and used to perform Monte Carlo simulation modelling using @Risk software.  
 
The Tornado diagram of the NPV is given shown below. The NPV8 is most sensitive to gold price. The probabilistic 
modelling gives increased definition of the recovery sensitivity, with the Wiltails recovery the second most sensitive 
parameter and gold BIOX recovery the fourth most sensitive. This is followed by flotation recovery. Open pit mining cost 
was the third most sensitive parameter to NPV. Following that, the remaining parameters have a smaller effect on NPV.  
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Figure 32: Tornado diagram of the NPV 

  

Permitting and Approvals 

• Mining Approvals 
Under Western Australian legislation, Mining Approvals issued by the Department of Mines, Industry Regulation and 
Safety (DMIRS) are required for all mining activities being carried out at a mine site. Mining Proposals are formulated 
and submitted for assessment by DMIRS, becoming Mining Approvals after all requirements are met (which may involve 
imposing conditions), which then permit mining activity to be carried out.  Proposed operations under the PFS are 
located on existing, granted mining tenements. 
 

• Existing Mining Approvals  
Existing Mining Approvals held by Wiluna cover the following areas:  

o Tailings mining from Western Cell, adjacent to TSF C.  
o Reclamation of material from heap leach dump.  
o Construction and commissioning (commissioning includes operation for up to 6 months) of Wiltails 

processing up to 2.2Mtpa, including crushing, grinding, CIL leaching, flotation plant operation, and tailings 
deposition in TSF K.  

o TSF K Stage 2 construction to 518.5mRL.  
o Underground mining operations at Bulletin and Happy Jack.  
o Calcrete mining of a re-allocated area granted in 1998 (due to poor quality of material encountered in the 

original approved area), a portion of which has not been disturbed. Confirmation correspondence from 
DMIRS has been received that this reallocation was granted and remains in effect. Registered Heritage 
Sites cover large portions of the approved calcrete mining area.  
 

To re-commence underground mining at Bulletin and Happy Jack it will be necessary to submit a Mining Operation 
Notification – Re-start of Operations to the DMIRS Safety Inspectorate. This is a simple online process, and the 
Inspectorate will be requiring an updated Ground Control Management Plan and other safety-related information and 
documentation.  
 

• Mining Proposals  
For the works which are planned within the Pre-feasibility Study, separate Mining Proposals are being developed 
covering:  
 

• General Mining and Treatment to 3.2Mtpa  
The works covered under this Mining Proposal are:  

o Open pit mining of West Lode cutback.  
o Open pit mining of Bulletin Pit cutback.  
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o Mining of tailings from TSF C and TSF H.  
o Tailings and ore treatment to 3.2Mtpa.  
o Refurbishment and operation of BIOX plant.  
o Operation of flotation treatment circuit.  
o Various upgrades within the processing facility.  
o TSF K Stage 3 construction and deposition.  

 
East Lode cutback is excluded from this Mining Proposal due to concerns over delays to the approval timeframe 
associated with demonstrating compliance to current geotechnical guidelines regarding the proximity of the cutback to 
TSF H and TSF J. East Lode cutback will therefore be the subject of a subsequent Mining Proposal, which should be 
actively pursued to permit concurrent mining of East Lode with the West Lode and Bulletin Pit Cutbacks.  
 
The Mining Proposal was submitted to DMIRS in late 2023.  
 

• Additional Mining Approvals 
Additional Mining Approvals which will be required later are:  

o Bulletin underground mining operations beyond the existing approval envelope.  
o Happy Jack underground mining operations beyond the existing approval envelope.  
o East Lode North underground mining operations, accessed from Happy Jack underground.  
o Open pit mining of East  

 

• Calcrete Mining  
Correspondence approving the re-allocation of the calcrete mining area under the existing Supplementary Notice of 
Intent from 1998 has been received from DMIRS, which remains in full effect. A request has been made to the site to 
establish if any calcrete of suitable quality remains to be mined in this approved area and can be mined prior to BIOX 
treatment commencing.  
 

• Water  
The Eastern Borefield is an existing borefield ~10km east of the site and is a good quality water source for sulphide ore 
treatment and reverse osmosis of site potable water.  
 
Works Approval was granted for the drilling, construction, and commissioning of additional bores in the Eastern 
Borefield as part of risk management for water supply continuity. Installation and operation of bore pumps in these 
additional bore locations, and extension of overhead powerlines (OHL) and discharge pipelines to these locations, is 
required under a separate Mining Proposal.  
 
Heritage clearance remains outstanding, which is being actively pursued under existing agreements with TMPAC.  
 

• Water Abstraction  
The DWER water abstraction licences for the site were issued in 2014 and are due to expire on 5/06/2024. One of these 
abstraction licences is being undertaken.  
 

• Tenement Standing  
Currently the Chief Geologist on site is monitoring and managing the standing of tenements.  
As mining activity resumes and the Chief Geologist’s time and focus is required more for operational matters, 
responsibility for monitoring and managing tenements in good standing should be delegated to a person dedicated to 
that purpose.  
 

• Camp Expansion and Rejuvenation  
Included in the primary Mining Proposal is an upgrade and rejuvenation of the camp. In addition to DMIRS approval of 
the Mining Proposal, building approval from the Shire of Wiluna will be required.  
 
No difficulties are anticipated by site management in obtaining Shire of Wiluna approval for these works. Approval 
timeframe would need to be incorporated into the timeframe for installation, as well as transition arrangements during 
demolition and replacement.  
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• Works Approval and Clearing Permits  
With Mining Approval in place, Works Approval and Native Vegetation Clearing Permits will be required for all surface 
mining works.  
 

• Heritage – Traditional Owners  
 
The operations the subject of the PFS are proposed on mining tenements that are covered by existing agreements with 
Tarlka Matuwa Piarku Aboriginal Corporation (TMPAC).  TMPAC is the registered native title body corporate for the 
native title holders in the broader area, where native title is not extinguished.   
 
WMC is working within those existing agreements to progress the operation, including through heritage processes.  WMC 
is also re-engaging with TMPAC about a new exploration agreement that will apply beyond the operations the subject of 
the PFS.  While Wiluna’s relationship with TMPAC has had difficulties during a period of personnel changes within WMC, 
the relationship has improved following Wiluna’s recent engagement.   
 
Care and concerted consistent effort to build and maintain credibility and good relations are considered a matter of 
priority. Additional dedicated resources will be needed to maintain and progress the relationship with TMPAC and 
implement agreements.  This will provide the foundation for managing operational and approval risks associated with the 
operations the subject of the PFS. 
 

• Project Management Plan  
An approved Project Management Plan (PMP) exists which covers the existing mining operations, including:  

o Open pit mining operations.  
o Underground mining operations.  
o Tailings reclamation from Western Cell.  
o Conventional processing to 2.2Mtpa, including crushing and grinding, CIL leaching, and flotation.  
o Deposition and storage of tailings in TSF K to 518.5mRL.  
o BIOX operations.  
o Camp operation.  
o Associated miscellaneous work.  

Activities which lie outside the scope of the existing approved PMP will need to be covered by an updated or amended 
PMP. Review of planned activities outside of scope should commence immediately so that an amended PMP can be in 
place on a timely basis for these planned activities.  
 

• Mine Closure Plan  
Where there is a material change to the nature or extent of approved mining, processing, and associated activities on 
site, it is a requirement that an updated Mine Closure be formulated and submitted.  
 
The existing approved Mine Closure Plan will require updating to reflect what is proposed under the current three Mining 
Proposals being formulated for submission (mining and treatment to 3.2Mtpa, calcrete mining, Eastern Borefield).  
 

• Adverse Materials  
In the Wiluna Mining Environmental Management Plan (WMX-HSE-PLA-09-11001, Adverse Materials (Waste Rock 
Management), both dispersive materials and PAF are identified as requiring Management.  
 

• Wiluna Airstrip Upgrade  
The current airstrip is limited in the size of aircraft that are rated for its use. The Shire of Wiluna, as an airport operator, 
has plans for upgrading the airstrip by way of a runway extension from 1800m to 2000m and a wider taxiway and apron 
area to accommodate larger aircraft. Federal funding is being sought for this upgrade, with any approvals required to 
be sought and arranged by the Shire of Wiluna as operator.  

 

Forward-looking Statements 

This announcement includes certain statements that may be deemed ‘forward looking statements’. All statements that 
refer to any future production, Resources or Reserves, exploration results and events or production that Wiluna Mining 
Corporation Ltd (Subject to Deed of Company Arrangement) expects to occur are forward looking statements. Although 
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the Company believes that the expectations in those forward-looking statements are based upon reasonable 
assumptions, such statements are not a guarantee of future performance and actual results, or developments may differ 
materially from the outcomes. This may be due to several factors, including market prices, exploration and exploitation 
success, and the continued availability of capital and financing, plus general economic, market or business conditions. 
Investors are cautioned that any such statements are not guarantees of future performance, and actual results or 
performance may differ materially from those projected in the forward-looking statements. The Company does not 
assume any obligation to update or revise its forward-looking statements, whether because of new information, future 
events or otherwise. 

Competent Persons Statements 

Competent Person Statements – Mineral Resources  
The Company confirms it is not aware of any new information or data that materially affects the information included 
in the 29 August 2023 JORC Resource Estimate announced to the ASX and that all material assumptions and technical 
parameters underpinning the estimate continue to apply and have not materially changed when referring to its resource 
announcement made on 29 August 2023. 
 
Competent Person Statements – Ore Reserves – Open Pit Mining 
The information in this report relating to Open Pit Ore Reserves is based on, and fairly represents, information compiled 
by Marcus Jacobs a Competent Person who is a member of The Australian Institute of Mining and Metallurgy (AUSIMM) 
and has sufficient experience which is relevant to the style of mineralisation and type of deposit under consideration 
and to the activity that he is undertaking, to qualify as Competent Person as defined in the 2012 Edition of the 
“Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves”. Mr. Jacobs is employed 
by Mining One Consultants Pty Ltd.  Mr Jacobs consents to the inclusion in the document of the information in the form 
and context in which it appears. 
 
Competent Person Statements – Ore Reserves – Underground Mining, Tailings Mining  
The information in this report relating to Underground and Tailings Ore Reserves is based on, and fairly represents, 
information compiled by Gary Davison a Competent Person who is a member of The Australian Institute of Mining and 
Metallurgy (AUSIMM) and has sufficient experience which is relevant to the style of mineralisation and type of deposit 
under consideration and to the activity that he is undertaking, to qualify as Competent Person as defined in the 2012 
Edition of the “Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves”. Mr. 
Davison is employed by Mining One Consultants Pty Ltd.  Mr Davison consents to the inclusion in the document of the 
information in the form and context in which it appears. 
 

 
For further information on Wiluna please contact: 
 

Media enquiries:     Creditor enquiries: 

Shane Murphy      wiluna@fticonsulting.com 

Strategic Communications, FTI Consulting  

0420 945 291   

shane.murphy@fticonsulting.com 

 

The release of this announcement has been approved by the Deed Administrators. 

*Michael Ryan, Kathryn Warwick, Daniel Woodhouse and Ian Francis, all Senior Managing Directors of FTI Consulting, 

were appointed as Deed Administrators on 28 July 2023. 

 

PERSON / COMPANY AREA OF EXPERTISE 

Stuart Hutchin, Principal Geologist, Mining One Pty Ltd Resource Estimation 

Marcus Jacobs, Principal Mining Engineer, Mining One Pty Ltd Open Pit Mining 

Gary Davison, Principal Mining Engineer, Mining One Pty Ltd  
Underground Mining, Tailings 
Mining 

mailto:wiluna@fticonsulting.com
mailto:shane.murphy@fticonsulting.com
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Section 1 Sampling Techniques and Data 

(Criteria in this section apply to all succeeding sections). 

Criteria JORC Code Explanation Commentary 

Sampling 
techniques 

 

• Nature and quality of sampling (e.g. cut 
channels, random chips, or specific specialised 
industry standard measurement tools 
appropriate to the minerals under investigation, 
such as down hole gamma sondes, or handheld 
XRF instruments, etc.). These examples should 
not be taken as limiting the broad meaning of 
sampling. 

 

• Include reference to measures taken to ensure 
sample representivity and the appropriate 
calibration of any measurement tools or systems 
used. 

 

• Aspects of the determination of mineralisation 
that are Material to the Public Report. 

 

• In cases where ‘industry standard’ work has 
been done this would be relatively simple (e.g. 
‘reverse circulation drilling was used to obtain 1 
m samples from which 3 kg was pulverised to 
produce a 30 g charge for fire assay’). In other 
cases more explanation may be required, such as 
where there is coarse gold that has inherent 
sampling problems. Unusual commodities or 
mineralisation types (e.g. submarine nodules) 
may warrant disclosure of detailed information. 

• Wiluna Mining has used i) reverse circulation drilling (RC) to obtain 1m samples from which ~3kg samples 
were collected using a cone splitter connected to the rig, ii) HQ or NQ2 (DDH) with ½ core sampling, or iii) 
LTK60 with full core sampling. 

 

Historical core in this report is either NQ2 or LTK60, predominantly drilled in the mid to late 2000’s by 
Agincourt Resources and Apex Minerals. Apex Minerals alone drilled 1,024 diamond holes for 222,170m, 
with selective sampling, during their 2007 to 2013 tenure. 

 

• Wiluna Mining’s sampling procedures are in line with standard industry practice to ensure sample 
representivity. Core samples are routinely taken from the right-hand-side of the cut line. For Wiluna Mining’s 
RC drilling, the drill rig (and cone splitter) is always jacked up so that it is level with the earth to ensure even 
splitting of the sample. Face samples are taken across the face, with sample intervals matched to varying 
intensity of mineralisation as indicated by shearing and sulphides. 

 

• Historically (pre-Wiluna Mining), drill samples were taken at predominantly 1m intervals in RC holes, or as 
2m or 4m composites in AC holes. Historical core sampling is at various intervals, indicating that sampling 
was based on geological observations at intervals determined by the logging geologist. 

 

• Wiluna Mining analysed RC and DDH samples using ALS laboratories in Perth. Analytical method was Fire 
Assay with a 50g charge and AAS finish. Golden Age and Lennon DDH grade control holes were also analysed 
at the Wiluna Mine site laboratory for preliminary results, pulverized in an LM5 bowl to produce a 30g charge 
for assay by Fire Assay with AAS finish. 

 

• At the laboratory, samples are weighed and then jaw crushed to 70% passing 6mm. Samples >3kg were 50:50 
riffle split to become <3kg. The <3kg splits were crushed to <2mm in a Boyd crusher and pulverized via LM5 
to 90% passing 75µm to produce a 50g charge for fire assay. Historical assays were obtained using either 
aqua regia digest or fire assay, with AAS readings. 

 

• Historical core samples were assayed at independent external laboratories Genalysis and ALS in Perth, using 
the same preparation method described above with either 30g or 50g charge. 
Analytical procedures associated with data generated by Apex and Agincourt are consistent with current 
industry practice and are considered acceptable for the style of mineralisation identified at Wiluna. 
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Criteria JORC Code Explanation Commentary 

Drilling 
techniques 

• Drill type (e.g. core, reverse circulation, open- 
hole hammer, rotary air blast, auger, Bangka, 
sonic, etc.) and details (e.g. core diameter, triple 
or standard tube, depth of diamond tails, face-
sampling bit or other type, whether core is 
oriented and if so, by what method, etc.). 

• Wiluna Mining data reported herein is RC 5.5” diameter holes. Diamond drilling is oriented HQ, NQ or LTK60 
core. 

• Historical drilling data contained in this report includes RC, AC, RAB and DD core samples. RC sampling 
utilized face-sampling hammer of 4.5” to 5.5” diameter, AC and RAB sampling utilized open-hole blade or 
hammer sampling, and DD sampling utilized LTK 60 and NQ2 half core samples. It is unknown if core was 
orientated, though it is not material to this report. All Wiluna Mining RC drilling used a face-sampling bit. 

Drill sample 
recovery 

• Method of recording and assessing core and chip 
sample recoveries and results assessed. 

 

• Measures taken to maximise sample recovery 
and ensure representative nature of the 
samples. 

 

• Whether a relationship exists between sample 
recovery and grade and whether sample bias 
may have occurred due to preferential loss/gain 
of fine/coarse material. 

• For Wiluna Mining RC drilling, chip sample recovery is visually estimated by volume for each 1m bulk sample 
bag and recorded digitally in the sample database. For DD drilling, recovery is measured by the drillers and 
Wiluna Mining geotechnicians and recorded into the digital database. Recoveries were typically 100% except 
for the non-mineralised upper 3 or 4m in RC holes, and the weathered upper 50 to 80m of DD holes that is 
generally more broken and fractured. For historical drilling, most core is in fresh competent rock and 
recoveries appear to be generally excellent. For DD drilling, sample recovery is maximised in weathered and 
broken zones by the use of short drill runs (typically 1.5m). For historical drilling, recovery data for drill holes 
contained in this report has not been located or assessed, owing to incomplete data records. Database 
compilation is ongoing. 

 

• For Wiluna Mining RC drilling, sample recovery is maximized by pulling back the drill hammer and blowing 
the entire sample through the rod string at the end of each metre. Where composite samples are taken, the 
sample spear is inserted diagonally through the sample bag from top to bottom to ensure a full cross-section 
of the sample is collected. To minimize contamination and ensure an even split, the cone splitter is cleaned 
with compressed air at the end of each rod, and the cyclone is cleaned every 50m and at the end of hole, 
and more often when wet samples are encountered. Historical practices are not known, though it is assumed 
similar industry-standard procedures were adopted by each operator. For historical drilling with dry samples 
it is unknown what methods were used to ensure sample recovery, though it is assumed that industry-
standard protocols were used to maximize the representative nature of the samples, including dust- 
suppression and rod pull-back after each drilled interval. For wet samples, it is noted these were 

• collected in polyweave bags to allow excess water to escape; this is standard practice though can lead to 
biased loss of sample material into the suspended fine sample fraction. For DD drilling, sample recovery is 
maximised by the use of short drill runs (typically 1.5m). 
 

For Wiluna Mining drilling, no such relationship was evaluated as sample recoveries were generally 
excellent. 
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Criteria JORC Code Explanation Commentary 

Logging • Whether core and chip samples have been 
geologically and geotechnically logged to a level 
of detail to support appropriate Mineral 
Resource estimation, mining studies and 
metallurgical studies. 

 

• Whether logging is qualitative or quantitative in 
nature. Core (or costean, channel, etc.) 
photography. 

 

• The total length and percentage of the relevant 
intersections logged. 

• Drill samples have been logged for geology, alteration, mineralisation, weathering, geotechnical properties 
and other features to a level of detail considered appropriate for geological and resource modelling. 

 

• Logging of geology and colour for example are interpretative and qualitative, whereas logging of mineral 
percentages is quantitative. 

 

• All holes were logged in full. Check-logging was completed on historical intervals retrieved, with only minor 
edits required to historical logs. 

 

• Core photography was taken for WMC diamond drilling. 

Sub-sampling 
techniques and 
sample 
preparation 

• If core, whether cut or sawn and whether 
quarter, half or all core taken. 

 

• If non-core, whether riffled, tube sampled, 
rotary split, etc. and whether sampled wet or dry. 

 

• For all sample types, the nature, quality and 
appropriateness of the sample preparation 
technique. 

 

• Quality control procedures adopted for all sub-
sampling stages to maximise representivity of 
samples. 

 
Measures taken to ensure that the sampling is 
representative of the in-situ material 
collected, including for instance results for field 
duplicate/second-half sampling. 

 

• Whether sample sizes are appropriate to the 
grain size of the material being sampled. 

• For core samples, Wiluna Mining uses half core cut with an automatic core saw. Samples have a minimum 
sample length of 0.3m and maximum of 1.5m, though typically 1m intervals were selected. A cut line is 
routinely drawn at an angle 10 degrees to the right of the orientation line. Where no orientation line can be 
drawn, where possible samples are cut down the axis of planar features such as veins, such that the two 
halves of core are mirror images. 

• For historical drilling sampling techniques and preparation are not known. Historical core in storage is 
generally half core, with some quarter core remaining; it is assumed that half core was routinely analysed, 
with quarter core perhaps having been used for check assays or other studies. Holes have been selectively 
sampled (visibly barren zones not sampled, though some quartz vein intervals have been left un-sampled), 
with a minimum sample width of 0.3m and maximum of 1.2m, though typically 1m intervals were selected. 

• RC sampling with cone splitting with 1m samples collected, or in the hangingwall 4m scoop composites 
compiled from individual 1m samples. RC sampling with riffle or cone splitting and spear compositing is 
considered standard industry practice. 

• For historical samples the method of splitting the RC samples is not known. However, there is no evidence of 
bias in the results. 

• Wiluna Mining drilling, 1m RC samples were split using a cone splitter. Most samples were dry; the moisture 
content data was logged and digitally captured. Where it proved impossible to maintain dry samples, at most 
three consecutive wet samples were obtained before drilling was abandoned, as per procedure. AC samples 
were 4m composites. 

• Jaw crushing and splitting is considered to be standard industry practice; each sample particle has an equal 
chance of entering the split chute. At the laboratory, >3kg samples are split so they can fit into a LM5 
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Criteria JORC Code Explanation Commentary 

pulveriser bowl. At the laboratory, >3kg samples are split 50:50 using a riffle splitter so they can fit into a LM5 
pulveriser bowl. 

• Field duplicates were collected approximately every 20m down hole for Wiluna Mining holes. With a 
minimum of one duplicate sample per hole. Analysis of results indicated good correlation between primary 
and duplicate samples. RC duplicates are taken using the secondary sample chute on the cone splitter. AC 
duplicates were scooped in the field. It is not clear how the historical field duplicates were taken for RC 
drilling. 

• Riffle splitting and half-core splitting are industry-standard techniques and considered to be appropriate. 
Where sampling occurred through ‘stope’ intervals, these samples don’t represent the pre-mined grade in 
localized areas. 

• For historical drilling, field duplicates, blank samples and certified reference standards were collected and 
inserted from at least the early 2000’s. Investigation revealed sufficient quality control performance. No field 
duplicate data has been located or evaluated in earlier drilling. Field duplicates were collected every 20m 
down hole for Wiluna Mining holes. Analysis of results indicated good correlation between primary and 
duplicate samples. 

• Sample sizes are considered appropriate for these rock types and style of mineralisation and are in line with 
standard industry practice. 

Quality of assay 
data and 
laboratory tests 

The nature, quality and appropriateness of the 
assaying and laboratory procedures used and 
whether the technique is considered partial or 
total. 

 

• For geophysical tools, spectrometers, handheld 
XRF instruments, etc., the parameters used in 
determining the analysis including instrument 
make and model, reading times, calibrations 
factors applied and their derivation, etc. 

 

• Nature of quality control procedures adopted 
(e.g. standards, blanks, duplicates, external 
laboratory checks) and whether acceptable 
levels of accuracy (i.e. lack of bias) and precision 
have been established. 

• Fire assay is a total digestion method. The lower detection limits of 0.01ppm is considered fit for purpose. 
For Wiluna Mining Exploration drilling, ALS completed the analyses using industry best- practice protocols. 
ALS is globally-recognized and highly-regarded in the industry. Historical assaying was undertaken at Amdel, 
SGS, and KalAssay laboratories, and by the on-site laboratory. 

 
The predominant assay method was by Fire Assay with AAS finish. The lower detection limit of 0.01ppm Au 
used is considered fit for purpose. Samples analysed at ALS and with Au > 0.3g/t are also assayed for As, S 
and Sb using ICPAES analysis (“ME-ICP41”). Apex analysed samples at ALS (four-acid digest with ME-ICP 
finish for S, As, Fe, Pb, Zn, Sb, Bi, Te, and AAS finish for Au), and at Genalysis (four-acid digest with ICP-OES 
or ICP-EOES finish for S, As, Fe, Pb, Zn, Sb, Bi, Te, and AAS finish for Au, and additional leachwell with tail 
analysis for Au done on quartz reef samples. 
 

• No geophysical tools were required as the assays directly measure gold mineralisation. For Wiluna Mining 
drilling, down-hole survey tools were checked for calibration at the start of the drilling programme and every 
two weeks. 

• For Wiluna Mining drilling certified reference material, blanks and duplicates were submitted at 1:20 ratios. 
Check samples are routinely submitted to an umpire lab at 1:20 ratio. Analysis of results confirms the 
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accuracy and precision of the assay data. Duplicates show good correlation between original and repeat 
analyses with very few samples plotting outside acceptable ranges (+/- 20%). Blanks and quartz flushes are 
inserted after logged high grade core samples to minimise and check for smearing, analyses of these results 
typically shows no smearing has occurred. It is understood that previous explorers great Central Mines, 
Normandy and Agincourt employed QAQC sampling, though historical QAQC data have not been assessed. 
During the period of 2007- 2013 under Apex Minerals’ ownership of the Wiluna project, QAQC procedures 
were undertaken on diamond drilling (DD) sample batches. QAQC samples including CRM and blank material 
were submitted with original sample batches for laboratory assay. CRMs and blanks were inserted at a rate 
of approximately 1 in 20. Re-assay of historical samples and assay of umpire batches were also undertaken 
during this period. Additionally, a procedure for routine insertion of blank material and quartz flushes after 
samples where visible gold was logged in core was also in place. The Apex QAQC was not previously included 
in the project database until 2021, when following a review of original Apex DD sample sheets and original 
laboratory reports, 2709 QAQC samples from 214 DD holes drilled in this period were able to be loaded into 
the drilling database. 

 
Verification of 
sampling and 
assaying 

• The verification of significant intersections by 
either independent or alternative Company 
personnel. 

 

• The use of twinned holes. 
 

• Documentation of primary data, data entry 
procedures, data verification, data storage 
(physical and electronic) protocols. 

 

• Discuss any adjustment to assay data. 

• Wiluna Mining’s significant intercepts have been verified by several Company personnel, including the 
database manager and geologists. 

• Wiluna Mining drilled 31 RC and DDH holes to twin historical RC and DDH holes drilled by a variety of previous 
operators at various resource zones across Wiluna. Correlation between intercepts was generally poor when 
intercepts were greater than 20m apart reflecting the shortrange variability expected in gold deposits of this 
style. 

• Wiluna data represents a portion of a large drilling database compiled since the 1930’s by various project 
owners. 

• Data is stored in Datashed SQL database. Internal Datashed validations and validations upon importing into 
Micromine were completed, as were checks on data location, logging and assay data completeness and 
down-hole survey information. QAQC and data validation protocols are contained within Wiluna Mining’s 
manual “Wiluna Mining Geology Manual 2021”. Historical procedures are not documented. 

• The only adjustment of assay data is the conversion of lab non-numeric code to numeric for estimation. 
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Location of 
data points 

• Accuracy and quality of surveys used to locate 
drill holes (collar and down-hole surveys), 
trenches, mine workings and other locations 
used in Mineral Resource estimation. 

 

• Specification of the grid system used. 
 

• Quality and adequacy of topographic control. 

• All historical holes appear to have been accurately surveyed to centimetre accuracy. Wiluna Mining’s drill 
collars are routinely surveyed using a DGPS with centimetre accuracy. 

• Grid systems used in this report are GDA 94 Zone 51 S. Drilling collars were originally surveyed in either MGA 
grid or Mine Grid Wiluna 10 and converted in Datashed to MGA grid. 

• An accurate topographical model covering the mine site has been obtained, drill collar surveys are closely 
aligned with this. Away from the mine infrastructure, drill hole collar surveys provide adequate topographical 
control. 

• WMC drillholes are routinely surveyed using continuous north-seeking gyro at the end of hole, with ‘sighter’ 
surveys conducted while drilling. Historical diamond drill holes were surveyed downhole at close regular 
spacing using a Reflex or Eastman camera attached to a 6m aluminium extension to minimise magnetic 
interference, at 15m, 50m and every 50m thereafter. A selection of holes were subsequently gyro surveyed 
to confirm the single shot method has not been significantly affected by magnetic rocks. 

• Down-hole survey tools are calibrated weekly. 

Data spacing 
and distribution 

• Data spacing for reporting of Exploration 
Results. 

 
Whether the data spacing and distribution is 
sufficient to establish the degree of 
geological and grade continuity appropriate for 
the Mineral Resource and Ore Reserve 
estimation procedure(s) and classifications 
applied. 

 

• Whether sample compositing has been 
applied. 

• Wiluna Mining’s exploration holes are generally drilled 25m or 50m apart on sections spaced 25m apart along 
strike.  

• Historical drill hole spacing is typically 50m x 25m of 25m x 25m in Indicated Resource areas and 50m x 50m 
in Inferred areas. 

• The mineralisation lodes show sufficient continuity of both geology and grade between holes to support the 
estimation of resources which comply with the 2012 JORC guidelines 

• Samples have been composited only where mineralisation was not anticipated. Where composite samples 
returned significant gold values, the 1m samples were submitted for analysis and these results were 
prioritized over the 4m composite values. 
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Orientation of 
data in relation 
to geological 
structure 

• Whether the orientation of sampling achieves 
unbiased sampling of possible structures and the 
extent to which this is known, considering the 
deposit type. 

 

• If the relationship between the drilling 
orientation and the orientation of key 
mineralised structures is considered to have 
introduced a sampling bias, this should be 
assessed and reported if material. 

• Orientation of drilling to mineralisation ranges from 45 to 90 degrees to the strike of the lodes and 20 to 90 
degrees to the dip of the lodes. 

• RC drill holes were generally orientated perpendicular to targets to intersect predominantly steeply-dipping 
north-south or northeast-southwest striking mineralisation, though underground DD holes were in places 
drilled obliquely; true widths are shown in the significant intercepts table. 

• The perpendicular orientation of the drill holes to the structures minimises the potential for sample bias. 

Sample security 

• The measures taken to ensure sample 
security. 

• It is not known what measures were taken historically. For Wiluna Mining drilling, samples are stored in a 
gated yard until transported by truck to the laboratory in Perth. In Perth the samples are likewise held in a 
secure compound. 

Audits or 
reviews 

• The results of any audits or reviews of 
sampling techniques and data. 

• No external audit has been completed for this resource estimate. For Wiluna Mining drilling, data has been 
validated in Datashed and upon import into Micromine. QAQC data has been evaluated and found to be 
satisfactory. 
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Section 2 Reporting of Exploration Results 

(Criteria listed in the preceding section also apply to this section). 

Criteria JORC Code Explanation Commentary 

Mineral 
tenement and 
land tenure 
status 

• Type, reference name/number, location and 
ownership including agreements or material 
issues with third parties such as joint ventures, 
partnerships, overriding royalties, native title 
interests, historical sites, wilderness or national 
park and environmental settings. 

 

• The security of the tenure held at the time of 
reporting along with any known impediments to 
obtaining a license to operate in the area. 

• The drilling is located wholly within M53/6, M53/30, M53/40, M53/44, M53/95, M53/69, M53/468, 
M53/200 and M53/32. The tenements are owned 100% by Wiluna Operations Pty Ltd., a wholly owned 
subsidiary of Wiluna Mining Corporation Ltd, except for M53/30 which is owned 94/96 by Wiluna Operations 
Pty Ltd and 2/96 by Mr James Murray Jackson. 

• The tenements are in good standing and no impediments exist. 

• Franco Nevada have royalty rights over the Wiluna leases of 3.6% of net gold revenue. 

Exploration 
done by other 
parties 

• Acknowledgment and appraisal of exploration 
by other parties. 

• Modern exploration has been conducted on the tenement intermittently since the mid-1980’s by various 
parties as tenure changed hands many times. This work has included mapping and rock chip sampling, 
geophysical surveys and extensive RAB, RC and core drilling for exploration, resource definition and grade 
control purposes. This exploration is considered to have been successful as it led to the eventual economic 
exploitation of several open pits during the late 1980’s / early 1990’s, and underground mining to the present 
day. The deposits remain ‘open’ in various locations and opportunities remain to find extensions to the 
known potentially economic mineralisation. 

Geology 
• Deposit type, geological setting and style of 

mineralisation. 
• The gold deposits are categorized as orogenic gold deposits, with similarities to most other gold deposits in 

the Yilgarn region. The deposits are hosted within the Wiluna Domain of the Wiluna greenstone belt. 

Drill hole 
Information 

A summary of all information material to the 
understanding of the exploration results including 
a tabulation of the following information for all 
Material drill holes: 
o easting and northing of the drill hole collar 
o elevation or RL (Reduced Level – elevation above 

sea level in metres) of the drill hole collar 
o dip and azimuth of the hole 

• Exploration results are not reported in this report for the first time. The reader is referred to numerous 
separate ASX releases concerning exploration results. 
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o down hole length and interception depth 
o hole length. 

• If the exclusion of this information is justified on 
the basis that the information is not Material 
and this exclusion does not detract from the 
understanding of the report, the Competent 
Person should clearly explain why this is the 
case. 

Data 
aggregation 
methods 

• In reporting Exploration Results, weighting 
averaging techniques, maximum and/or 
minimum grade truncations (eg cutting of high 
grades) and cut-off grades are usually Material 
and should be stated. 

 

• Where aggregate intercepts incorporate short 
lengths of high grade results and longer lengths 
of low grade results, the procedure used for such 
aggregation should be stated and some typical 
examples of such aggregations should be shown 
in detail.  

 

• The assumptions used for any reporting of metal 
equivalent values should be clearly stated. 

• Significant intercepts are reported as length-weighted averages. For Wiluna: above a 1.0g/t cut- off and > 
2.0 gram x metre cut off (to include narrow higher-grade zones) using a maximum 2m contiguous internal 
dilution. 

• In places, broad widths of lower grade mineralisation are identified where the mineralised shear zone is 
wider and comprises multiple higher-grade zones within a broadly mineralised envelope, which may 
ultimately upon the completion of relevant mining studies (in progress) be amenable to bulk underground 
mining methods with lower cost and lower economic cut-off grades. Where this style of mineralisation exists, 
broad ‘halo’ intercepts are calculated by allowing no limit to internal dilution and no internal lower cut-off 
grade. E.g. BUUD0102 = 62.54m @ 1.76g/t from 0m (broad intercept), comprising 7.11m @ 4.57g/t from 
0m, 0.3m @ 6.32g/t from 10.28m, 

• 14.05m @ 4.09g/t, and 6.81m @ 2.34g/t.  

• High-grade internal zones are reported above a 5g/t envelope, e.g. BUUD0102 contains 7.11m @ 
4.57g/t from 0m including 1.25m @ 15.08g/t and 0.68m @ 6.44g/t. Ultra-high grades zones of 
>30g/t are additionally reported. 

 

No metal equivalent grades are reported because only Au is of economic interest. 
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Relationship 
between 
mineralisation 
widths and 
intercept 
lengths 

• These relationships are particularly important in 
the reporting of Exploration Results. 

 

• If the geometry of the mineralisation with 
respect to the drill hole angle is known, its nature 
should be reported. 

 

• If it is not known and only the down hole lengths 
are reported, there should be a clear statement 
to this effect (eg ‘down hole length, true width 
not known’). 

• Lode geometries at Wiluna are generally steeply east or steeply west dipping. Generally the lodes strike north-
northeast to northwest-southeast. Historical drilling was oriented vertically or at - 60° west, the latter being 
close to optimal for the predominant steeply-east dipping orientation. At Golden Age, the lode strikes NW-
SE, with drilling from underground oriented at various angles depending on available drill sites. Drill holes 
reported herein have been drilled as closed to perpendicular to mineralisation as possible. In some cases 
due to the difficulty in positioning the rig close to remnant mineralisation around open pits this is not 
possible. True widths are always included in the significant intercepts table when results are reported for 
the first time. 

Diagrams 

• Appropriate maps and sections (with scales) and 
tabulations of intercepts should be included for 
any significant discovery being reported. These 
should include, but not be limited to a plan view 
of drill hole collar locations and appropriate 
sectional views. 

• Exploration results are not reported in this report for the first time. The reader is referred to separate 
ASX releases with details provided in the body of this report. 

Balanced 
reporting 

• Where comprehensive reporting of all 
Exploration Results is not practicable, 
representative reporting of both low and high 
grades and/or widths should be practiced to 
avoid misleading reporting of Exploration 
Results. 

• For Wiluna Mining drilling, either all significant assay results are reported or the hole is listed as ‘no 
significant intercepts’. Full reporting of the historical drill hole database of over 80,000 holes is not feasible. 
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Other 
substantive 
exploration data 

• Other exploration data, if meaningful and 
material, should be reported including (but not 
limited to): geological observations; geophysical 
survey results; geochemical survey results; bulk 
samples – size and method of treatment; 
metallurgical test results; bulk density, 
groundwater, geotechnical and rock 
characteristics; potential deleterious or 
contaminating substances. 

• Other exploration tests are not the subject of this report. 

Further work 

• The nature and scale of planned further work (eg 
tests for lateral extensions or depth extensions 
or large-scale step-out drilling). 

 

• Diagrams clearly highlighting the areas of 
possible extensions, including the main 
geological interpretations and future drilling 
areas, provided this information is not 
commercially sensitive. 

• Follow-up resource definition drilling is likely, as mineralisation is interpreted to remain open in various 
directions. 

• Exploration results are not reported in this report for the first time. The reader is referred to separate 
ASX releases with details provided in the body of this report. 

 

Section 3 Estimation and Reporting of Mineral Resources 

(Criteria listed in section 1, and where relevant in Section 2, also apply to this section). 
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Database 
integrity 

• Measures taken to ensure that data has not 
been corrupted by, for example, transcription 
or keying errors, between its initial collection 
and its use for Mineral Resource estimation 
purposes. 

• Data validation procedures used. 

• The WMC corporate geological database is located on a dedicated Microsoft SQL2008R server. The 
database itself utilises the Maxwell Geoservices ‘DataShed’ architecture, and is a fully relational system, 
with strong validation, triggers and stored procedures, as well as a normalised system to store analysis 
data. The database itself is accessed and managed in house using the DataShed front end, whilst routine 
data capture and upload is managed using Maxwell’s LogChief data capture software. This provides a 
data entry environment which applies most of the validation rules as they are directly within the master 
database, ensuring only correct and valid data can be input in the field. Data is synced to the master 
database directly from this software, and once data has been included, it can no longer be edited or 
removed by LogChief users. Only the company database manager and assistant have permissions 
allowing for modification or deletion. 

Site visits 

• Comment on any site visits undertaken by the 
Competent Person and the outcome of those 
visits. 

• If no site visits have been undertaken 
indicate why this is the case. 

• The Competent Person is a full time employee of Mining One Consultants and has visited the site in March 
2023 for two days. 
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Geological 
interpretation 

• Confidence in (or conversely, the uncertainty of) 
the geological interpretation of the mineral 
deposit.  

• Nature of the data used and of any 
assumptions made. 

• The effect, if any, of alternative interpretations 
on Mineral Resource estimation. 

• The use of geology in guiding and controlling 
Mineral Resource estimation. 

• The factors affecting continuity both of grade 
and geology. 

• Confidence in the geological interpretation is moderate to high. The geological and mineralogical controls 
at Wiluna are well understood as the deposits have been mined since the 1930’s from both open pit and 
underground mining methods. Existing stopes and development drives have been used in conjunction with 
drill hole intercepts to guide the mineralisation interpretation and determine lode geometry. 

• The mineralisation was interpreted using drill hole data (RC chips and diamond core) drilled from surface 
and underground locations. Existing pit and surface mapping and underground void wireframes were used 
to guide the current interpretation. 

• Alternative lode orientations could be modelled which would alter lode dip in certain areas. This alternative 
interpretation would have little effect on reported grade and global tonnage. The current interpretations 
are based on those used historically. 

• An extensive suite of quality underground geology maps have been used in conjunction with in-pit mapping 
and observations during open pit mining to assist in the geological understanding of the controls on 
mineralisation. Geological logging of drill samples has been used to define oxide, transitional and fresh 
domains which have been used as hard boundaries within the Mineral Resource estimation. Logging of 
quartz veins have assisted in the interpretation of lodes. Only diamond and reverse circulation drilling 
samples were used in the final estimate however all available data was used in the geological assessment. 

 

• Gold mineralisation is predominantly associated with second to third order north and northeast trending 
brittle to brittle-ductile dextral strike-slip faults, localised at dilational bends or jogs along faults, at fault 
intersections, horsetail splays and in subsidiary overstepping faults. Mineralisation is predominantly shear 
controlled at Wiluna, although the Golden Age lodes are quartz reef hosted. 

Dimensions 

• The extent and variability of the Mineral 
Resource expressed as length (along strike or 
otherwise), plan width, and depth below 
surface to the upper and lower limits of the 
Mineral Resource. 

• The Wiluna deposits occur along a NS strike extent of greater than 3.6km from 9,220N to 12,835N (local grid) 
and are encompassed within a 1.6km wide corridor from 9,270E to 10,900E. Drilling extends to a vertical 
depth of approximately 1,600m and the mineralisation has been modelled from surface to a depth of 
approximately 1,200m below surface. 

• Lodes vary in strike between 330 and 045 degrees, with most lodes striking between 000 and 015 degrees. 
The dip of each lode varies from 60° to sub-vertical. 
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Estimation and 
modelling 
techniques 

• The nature and appropriateness of the 
estimation technique(s) applied and key 
assumptions, including treatment of extreme 
grade values, domaining, interpolation 
parameters and maximum distance of 
extrapolation from data points. If a computer 
assisted estimation method was chosen 
include a description of computer software 
and parameters used. 

• The availability of check estimates, previous 
estimates and/or mine production records 
and whether the Mineral Resource estimate 
takes appropriate account of such data.  

• The assumptions made regarding recovery of 
by-products. 

• Estimation of deleterious elements or other 
non-grade variables of economic significance 
(eg sulphur for acid mine drainage 
characterisation). 

• In the case of block model interpolation, the 
block size in relation to the average sample 
spacing and the search employed. 

• Any assumptions behind modelling of 
selective mining units. 

• Any assumptions about correlation 
between variables. 

• Description of how the geological 
interpretation was used to control the 
resource estimates. 

• Discussion of basis for using or not using 
grade cutting or capping. 

• The process of validation, the checking process 
used, the comparison of model data to drill 

• Estimation of gold grade has been completed using Ordinary Kriging (OK) in all domains. Arsenic was 
estimated into the model using the regression formula 695.4*au_ok_ppm+1561. Sulphur is also estimated 
using a regression formula namely 1493*au_ok_ppm + 6602. Antimony is estimated using inverse distance 
squared. 

• The lode wireframes were created in Leapfrog software. The lode wireframes have been used to define the 
domain codes used for estimation. The drillholes have been flagged with the domain code and composited 
using the domain code to segregate the data. Hard boundaries have been used at all domain boundaries 
for the grade estimations. 

• Compositing has been undertaken in Leapfrog to 1 m and then imported into Surpac software. There are 
no residual samples 

• The influence of extreme gold assays has been reduced by top-cutting across selected domains. The top-
cut thresholds have been determined using a combination of histograms, log-probability and mean-variance 
plots. Top-cuts have been reviewed and applied to the composites on a domain-by-domain basis. 

• Variography has been determined based on historical analysis supplied by Wiluna Mining and also verified 
by Mining One using the geostatistical analysis in Surpac. Where there is insufficient data to generate 
meaningful variograms, variograms have been grouped or borrowed from other similar domains. 

• The drillhole data spacing ranges from less than 10 m spacing in areas of dense data to greater than to 100 
m in sparsely drilled generally deep areas. 

• The extrapolation distance along strike from the end points was half the drill spacing at each deposit, which 
generally resulted in extrapolation distances of 12.5m or 25m. Down dip extents were generally half the up 
dip distance of the previous mineralised intersection which resulted in distances ranging from 25m to 
130m. 

• The block model parent block size is 10 m (X) by 10 m (Y) by 5 m (Z) and sub-blocks down to 2.50 m (X) by 
1.25 m (Y) by 1.25 m (Z), with the sub-blocks estimated at the scale of the parent block. 
The block size is considered appropriate for the drillhole spacing throughout the deposit. 

• Grade estimation has been completed in three estimation passes with the requirements for filling blocks 
in each pass summarised as: 

o Pass 1 estimations have been undertaken using a minimum of 3 and a maximum of 15 composites with a 
dynamic search ellipsoid radius of 25m. 

o Pass 2 estimations have been undertaken using a minimum of 2 and a maximum of 10 composites with a 
dynamic search ellipsoid radius of 50m. 

o Pass 3 estimations have been undertaken using a minimum of 1 and a maximum of 3 composites with a 
dynamic search ellipsoid radius of 250m. 
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hole data, and use of reconciliation data if 
available. 

• Previous estimates have been completed across all the deposits. These were a combination of operational 
models for both underground and open pit, and resource models completed by external consultants. The 
mineralisation interpretations for the current estimate were based on those used in the previous estimate, 
and utilised information from active mining areas to guide lode geometry and continuity. 

• The Mineral Resource estimate has been validated using visual validation tools, mean grade comparisons 
between the block model and composite grade means, and swath plots comparing the composite grades 
and block model grades by Northing, Easting and RL. 

• No selective mining units are assumed in this estimate. 

• There will be no by-products recovered from the mining of the Au lodes. 

• Arsenic and Sulphur were estimated in the model as these are important metallurgical indicators.  

• The Wiluna deposits have been well drilled from surface and at numerous UG locations. Open pit GC drilling 
at 5m spacing has been conducted across many of the open pits such as EW Lodes and Happy Jack. The 
widest regular drill spacing across the Wiluna deposits is 100m NS and 25m EW.  

• A dynamic ‘ellipsoidal’ search was used to select data and was based on parameters taken from the 
variography. Ellipse adjustments were made to honour lode geometry for the minor lodes. 

• The deposit mineralisation was constrained by wireframes constructed using down hole assay results and 
associated lithological logging. Wireframes were used as hard boundaries in the interpolations at each 
deposit. Weathering surfaces were generated from drill hole logging and analysis of leach well data and 
these were used to code regolith types. 

Moisture 

• Whether the tonnages are estimated on a dry 
basis or with natural moisture, and the method 
of determination of the moisture 
content. 

• Tonnages are estimated on a dry basis. No moisture values were reviewed. 
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Cut-off parameters 

• The basis of the adopted cut-off grade(s) or 
quality parameters applied. 

• Surface open pit optimisations have been evaluated using Whittle software and Mineral Resources 
reported above 0.35g/t for oxide and transitional and 0.70g/t for fresh rock inside 
$3,250 AUD/oz optimised pit shell. 

• Determination of the below pit cut-off grade has been calculated based on assumed typical 
underground mining method adopted as part of the current feasibility studies. The cut-off grade is 
based on a gold price of A$2750/oz and mine costs which reflect the current contract rates. The total 
overall operating cost of A$175/t ore and overall payable metal recovery of 91.2%. Mineral Resources 
are reported above 2.3g/t Au below to pit shells. 

• Mining One assesses the application of these technical parameters suitably reflect reasonable 
prospects for eventual economic extraction. 

Mining factors 
or assumptions 

• Assumptions made regarding possible mining 
methods, minimum mining dimensions and 
internal (or, if applicable, external) mining 
dilution. It is always necessary as part of the 
process of determining reasonable prospects 
for eventual economic extraction to consider 
potential mining methods, but the 
assumptions made regarding mining methods 
and parameters when estimating Mineral 
Resources may not always be rigorous. Where 
this is the case, this should be reported with an 
explanation of the 
basis of the mining assumptions made. 

• Most of the Wiluna deposits have been extensively mined using UG methods (ore development drives and 
stoping methods). The updated models have been estimated with the assumption that the deposits will be 
mined using UG methods utilising existing historical declines and access points. 

 

• Extensive open pit mining has occurred across the deposits and potential open pit cut backs will be 
assessed, based on current economic conditions. 
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Metallurgical 
factors or 
assumptions 

The basis for assumptions or predictions 
regarding metallurgical amenability. It is always 
necessary as part of the process of determining 
reasonable prospects for eventual economic 
extraction to consider potential metallurgical 
methods, but the assumptions regarding 
metallurgical treatment processes and 
parameters made when reporting Mineral 
Resources may not always be rigorous. Where 
this is the case, this should be reported with an 
explanation of the basis of the metallurgical 
assumptions made. 

• In Wiluna fresh ore most gold occurs in either solid solution or as submicroscopic particles within fine-
grained sulphides. Historically Au recovery through the Wiluna BIOX plant averaged 83%. 

• WMC has recently outlined a process whereby the sulphides are separated and captured from the gangue 
minerals through floatation and concentrated. The concentrate is then shipped overseas and the gold 
extracted through pressure oxidation. Recoveries are estimated to be >90%. 

• Oxide and transitional ore has generally been oxidised and is free milling to a depth of approximately 80m. 
Metallurgical analyses resulted in averaged leach recoveries, on the oxide 
and transitional ores, of 90.8% and 84.3% after 24 hours. 

Environmental 
factors or 
assumptions 

• Assumptions made regarding possible waste 
and process residue disposal options. It is 
always necessary as part of the process of 
determining reasonable prospects for eventual 
economic extraction to consider the potential 
environmental impacts of the mining and 
processing operation. While at this stage the 
determination of potential environmental 
impacts, particularly for a greenfields project, 
may not always be well advanced, the status of 
early consideration of these potential 
environmental impacts should be reported. 
Where these aspects have not been considered 
this should be reported with an explanation of 
the environmental assumptions made. 

• The Wiluna deposits have been mined using open pit and underground methods since the 1930’s. The area 
is currently an active mining area with all relevant infrastructure such as tails dams already in place and 
well established. 

• No environmental, permitting, legal, taxation, socio-economic, marketing or other relevant issues are 
known, that may affect the estimate. 
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Criteria JORC Code Explanation Commentary 

Bulk density 

• Whether assumed or determined. If assumed, 
the basis for the assumptions. If determined, 
the method used, whether wet or dry, the 
frequency of the measurements, the nature, 
size and representativeness of the samples. 
The bulk density for bulk material must have 
been measured by methods that adequately 
account for void spaces (vugs, porosity, etc), 
moisture and differences between rock and 
alteration zones within the deposit. 

• Discuss assumptions for bulk density 
estimates used in the evaluation process of 
the different materials. 

• Bulk density values were determined through analysis of rock samples and diamond core. 

• A total of 16,206 determinations were completed by Apex staff for every assayed interval over the course 
of 18 months (mid 2007 to end of 2008). The procedure works on the water immersion method and involved 
weighing 10cm billet of clean core (no oven drying) followed by suspending and weighing in water to 
determine volume. 

WMC has accumulated a dataset of more than 4,350 SG determinations on drill core from the Wiluna 
deposits since 2015. Determinations were completed at ALS Laboratory in Perth using the water immersion 
method, and wax coating (ALS code OA-GRA08) at a 1:5 ratio. 

• An average bulk density value was assigned to oxide, transitional, and fresh material based on analysis of 
sample results at each lode. Lodes without bulk density data have been assigned default bulk densities 
taken elsewhere in the mine. Waste dump and tailings material was assigned an average value of 
1.8t/m3.  The backfill material has been assigned a 2.1t/m3 density value. 

Classification 

• The basis for the classification of the Mineral 
Resources into varying confidence categories. 

• Whether appropriate account has been 
taken of all relevant factors (ie relative 
confidence in tonnage/grade estimations, 
reliability of input data, confidence in 
continuity of geology and metal values, 
quality, quantity and distribution of the 
data). 

• Whether the result appropriately reflects the 
Competent Person’s view of the deposit. 

• Mineral Resources were classified in accordance with the Australasian Code for the Reporting of 
Exploration Results, Mineral Resources and Ore Reserves (JORC, 2012). 

• The deposits have been classified as Measured, Indicated and Inferred Mineral Resource based on a 
combination of quantitative and qualitative criteria which included geological continuity and confidence in 
volume models, data quality, sample spacing, lode continuity, and estimation parameters (number of 
informing composites, estimation pass number, average distance of composites, kriging quality 
parameters). 

• The Indicated portion of the Mineral Resource was defined across the main lodes though areas that had 
generally been filled in the first estimation pass and blocks were estimated by informing composites at an 
average distance of 40m or less; the kriging efficiency and slope of regression were generally >=0.7; 
moderate to high confidence was observed in lode continuity (strike and thickness); and areas were 
defined by RC and Diamond holes on spacings of 40m or less. Digitised strings were used to form regular 
shapes to code these areas. 

• The mineralisation that has been estimated in the second or third pass that does not meet the criteria for 
Indicated has been classified as Inferred Mineral Resource. Unclassified material is present in some 
domains generally in areas filled by the final fourth pass of the interpolation. 

• Although comprehensive stope and void depletion solids are available, there is uncertainty as to whether 
voids are open, backfilled with waste, or backfilled with mineralised material. It is not clear if all pillars 
remain or if they were mined out. There is also a risk that not all depletion files have been located, and that 
material currently estimated as in-situ has been mined historically. These factors were taken into account 
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when applying confidence categories to the various lodes. 

• The input data is comprehensive in its coverage of the mineralisation and does not favour or 
misrepresent insitu mineralisation. The definition of mineralised zones is based on high level geological 
understanding from good quality sample data, producing models of continuous mineralised lodes. 
Validation of the block models showed good correlation of the input data to the block estimated grades.  

• The input data is considered reliable as WMC have implemented Quality Control measures which have 
confirmed the suitability of data for use in the Mineral Resource estimates. 

• The Mineral Resource estimate appropriately reflects the view of the Competent Person. 

Audits or 
reviews 

• The results of any audits or reviews of 
Mineral Resource estimates. 

• Previous Mineral Resource estimates across the Wiluna deposits have been reviewed by Mining One and 
other consultants.  The most recent previous Mineral Resource was reported November 2021. Results from 
those audits have been used to improve the existing models. 

• Mining One have completed an independent Mineral Resource model that in broad terms correlates with 
the 2021 estimate released by Wiluna Mining. 

Discussion 
of relative 
accuracy/ 
confidence 

• Where appropriate a statement of the relative 
accuracy and confidence level in the Mineral 
Resource estimate using an approach or 
procedure deemed appropriate by the 
Competent Person. For example, the 
application of statistical or geostatistical 
procedures to quantify the relative accuracy of 
the resource within stated confidence limits, or, 
if such an approach is not deemed appropriate, 
a qualitative discussion of the factors that could 
affect the relative accuracy and confidence of 
the estimate. 

• The statement should specify whether it 
relates to global or local estimates, and, if 
local, state the relevant tonnages, which 
should be relevant to technical and economic 
evaluation. Documentation should include 
assumptions made and the procedures used. 

• These statements of relative accuracy and 

• The Mineral Resource estimate is intended for both underground and open pit mining assessment and 
reports global estimates. 

• The Mineral Resource has been estimated with a moderate degree of confidence which has been reflected 
in the classification into Indicated and Inferred categories. The deposits have been mined since the 1930’s 
by open pit and underground mining methods thus the controls on mineralisation are well understood. 
Recent in pit observations and grade control drilling, and historical underground face mapping and drill 
core logging, have verified the structural controls on mineralisation and have been used in the 
interpretation of the current mineralised lodes. Data quality is good and drill holes have detailed logs 
produced by qualified geologists. Recognised laboratories have been used to analyse drill samples and 
check the quality of results produced by the onsite laboratory. 
There is a lack of confidence in the immediate vicinity of UG stopes and drives with respect to how much 
insitu remnant material remains as historical documentation is incomplete. Recent diamond drilling from 
surface has intersected voids where anticipated which has improved confidence in the position of voids at 
the local scale across certain areas.  This uncertainty has been captured by use of a 5m buffer around all 
underground voids. 

• The Wiluna deposits were being actively mined by open pit and underground methods up until 2022. 
Mineral reserves and resources were reconciled and reported monthly. The reconciliation was conducted 
by spatially comparing the resource and reserve models with the site grade control models, Declared Ore 
Mined (DOM) and stockpile balancing. The pits have achieved reasonable reconciliation to date. The UG 
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Criteria JORC Code Explanation Commentary 

confidence of the estimate should be 
compared with production data, where 
available. 

lodes were historically mined with only the Golden Age lode currently being mined intermittently. Stope 
grades are based on weighted average of drill intersections. The UG material is blended with open pit 
material so is difficult to reconcile. The UG ore does not form a significant component of monthly totals. The 
current models have been depleted within all known voids, drives, and stopes. 
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Section 4 Estimation and Reporting of Ore Reserves (Open Pit / Underground) 

(Criteria listed in Section 1, and where relevant in Sections 2 and 3, also apply to this section). 

Criteria JORC Code explanation Commentary 

Mineral 
Resource 
estimate 
for 
conversion 
to Ore 
Reserves 

▪ Description of the Mineral Resource 
estimate used as a basis for the 
conversion to an Ore Reserve 

▪ Clear statement as to whether the 
Mineral Resources are reported 
additional to, or inclusive of, the Ore 
Reserves. 

• The Mineral Resource estimate used for the Wiluna Mining Centre was based on the 2023 
Mining One Mineral Resource block model (wil_m1_jun23_bm.mdl) and the block model 
was used to develop the Ore Reserve estimate. 

• The Mineral Resources are reported inclusive of the Ore Reserves. 

Site Visits 

▪ Comment on any site visits undertaken by 
the Competent Person and the outcome 
of those visits. 

▪ If no site visits have been undertaken 
indicate why this is the case. 

• Marcus Jacobs, the Competent Person for Section 4 (Open pits) is an employee of Mining 
One Consultants Pty Ltd and recently visited the Wiluna Mining Centre in July 2023 

• Gary Davison, the Competent Person for Section 4 (Underground) is an employee of 
Mining One Consultants Pty Ltd and recently visited the Wiluna Mining Centre in July 
2023.  

• Both site visits did not reveal any matters that may affect the ability to declare an Ore 
Reserve. 

 

Study 
Status 

• The type and level of study 
undertaken to enable Mineral 
Resources to be converted to Ore 
Reserves. 

• The Code requires that a study to 
at least Pre-Feasibility Study level 
has been undertaken to convert 
Mineral Resources to Ore 
Reserves. Such studies will have 
been carried out and will have 
determined a mine plan that is 
technically achievable and 
economically viable, and that 
material Modifying Factors have 

• Conversion of the Mineral Resource to an Ore Reserve was on the basis of a viable mine plan 
and engineering design interrogating the resource model.  The work was completed to a PFS 
level of detail and relevant material Modifying Factors have been considered. 

• Approved and designed TSF K option 1 is available for 21.4 Mt of the 22.9 Mt of combined 
tailings and open pit ore reserve, and options for the remaining 1.5 Mt are currently at a 
scoping study level of detail. Timelines for the design and subsequent approval of a paddock 
style TSF L presents is a risk to available storage capacity and needs to be addressed to 
minimise disruption to production. There is however some capacity for storing tailings in pit 
that has been done on site historically. 
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Criteria JORC Code explanation Commentary 

been considered. 

Cut-off parameters 

• The basis of the cut-off grade(s) or 

quality parameters applied 

• A cut off grade assessment was completed using a AUD$2,880 gold price. The assessment 
included processing costs and recovery estimates for all mining areas assessed by the 2023 
Wiluna Open Pit PFS. By material type the resulting cut off grades were: 

o Oxide 0.35 g/t Au 
o Transitional 0.42 g/t Au 
o Fresh (BIOX-CIL) 0.87 g/t Au 

Based on the mining, process and general and administrative (G&A) costs, and considering the 
realised gold price along with royalties, refining charges and transportation costs, the cut-off 
grade (COG) for mining was calculated as 2.6 g/t. I.e. at $2,880/oz, this is $241/t which for the 
purposes of this study, approximately covers all mining and treatment costs. This was the 
beginning of an iterative process. Future calculations should take into account metallurgical 

recoveries and any increase in gold price. 

Mining factors or 

assumptions 

• The method and assumptions used as 
reported in the Pre-Feasibility or 
Feasibility Study to convert the 
Mineral Resource to an Ore Reserve 
(i.e. either by application of 
appropriate factors by optimisation 
or by preliminary or detailed design).  

• Most recent open pit mining at Wiluna was undertaken using conventional truck and excavator 
fleets. The 2023 PFS determined that open pit mining with this arrangement was the most 
appropriate method for the selected open pits. 

• A Whittle assessment was initially completed (Lerchs & Grossmann, 1965) and used as the basis 
for detailed pit designs then scheduling. 

• Total mining costs of $4.95/t were applied in the pit optimisation. The costs include contract 
mining, grade control, load and haul and mining related site operational staff costs.    

•  
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• The choice, nature and 
appropriateness of the selected 
mining method(s) and other mining 
parameters including associated 
design issues such as pre-strip, access, 
etc. 

• The assumptions made regarding 
geotechnical parameters (eg pit 
slopes, stope sizes, etc), grade control 
and pre-production drilling. 

• The major assumptions made and 
Mineral Resource model used for pit 
and stope optimisation (if 
appropriate). 

• The mining dilution factors used. 
• The mining recovery factors used. 
• Any minimum mining widths used. 
• The manner in which Inferred Mineral 

Resources are utilised in mining 
studies and the sensitivity of the 
outcome to their inclusion. 

• The infrastructure requirements of 
the selected mining methods. 

• Based on observations and slope performance, the pit designs were based on the recommended 
slope parameters.   

Material 
Batter face angle 

(°) 
Berm width 

(m) 
Batter Height 

(m) 

Oxide 65 5 20 

Transitional 55 5.5 15 

Fresh 70 4 20 
• Waste rock designs used similar parameters to existing dumps: 

o Berm width – 5m  
o Batter angle – 36 degrees 
o Batter height – 20m  

• Grade control drilling was taken into account. 
• A minimum mining width of 20m was used in the assessment.   

• A dilution and mining recovery (ore loss) assessment was completed and a global dilution factor of 

115% and a mining recovery of 95% was adopted for pit optimisations, scheduling and cashflow 

modelling. Historic results indicated that dilution and ore loss may be higher than the values used, 

and as a result the inclusion of blast movement monitoring in grade control processes has been 

recommended along with detailed dilution and ore loss modelling and trial mining to test estimates. 

• Inferred material was excluded from the Ore Reserves and treated as waste. Pit optimisations 

indicate that some areas are sensitive to the inclusion of Inferred Resources; priority will be placed 

on infill drilling in these areas. 

• Underground mining method is based of historical mining method of long hole open stoping, using 

waste fill and pillars where geotechnically required. 

• A dilution and mining recovery (ore loss) assessment was completed and a dilution factor of 0.25m 

on the hanging wall and footwall of the stopes. Stopes preliminarily design using MSO then altered 

as required. A mining recovery (ore loss) factor of 95% was used in the model. 
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Metallurgical 

factors or 

assumptions 

• The metallurgical process proposed 
and the appropriateness of that 
process to the style of mineralisation. 

• Whether the metallurgical process is 
well-tested technology or novel in 
nature. 

• The nature, amount and 
representativeness of metallurgical 
test work undertaken, the nature of 
the metallurgical domaining applied 
and the corresponding metallurgical 
recovery factors applied. 

• Any assumptions or allowances made 
for deleterious elements. 

• The existence of any bulk sample or 
pilot scale test work and the degree 
to which such samples are considered 
representative of the orebody as a 
whole. 

• For minerals that are defined by a 
specification, has the ore reserve 
estimation been based on the 
appropriate mineralogy to meet the 
specifications? 

• The Wiluna Mining Centre operates a Carbon-In-Leach (CIL) gold processing facility that will used 
for processing oxide, transitional and historical tailings material to produce gold doré. Sulphide 
feed will be treated through the existing crushing, grinding and flotation circuits, the concentrate 
will be oxidised in the Biological Oxidation (BIOX) circuit and the BIOX residue leached and 
recovered to produce gold doré. 

• Both metallurgical processes use well tested technology and are considered the most 
appropriate for the style of mineralisation; the CIL process is currently used at Wiluna and the 
BIOX circuit has been previously used at Wiluna and will be refurbished. 

• Extensive operating data was available for assessment and included: 
o Metallurgical operating data from the 2022 sulphide flotation campaign 
o Data from historic BIOX operations and 
o Recent Western Cell tailing reprocessing data  

• Recovery factors for each weathering domain were: 
o Free milling oxide: 84.0% 
o Free milling transition/sulphide: 78% 
o Flotation: 87.5% and BIOX residue: 96% for 84% overall.  

• There are no deleterious elements expected for the production of gold doré. 

• The estimated operating cost for 750 ktpa of refractory sulphide and up to 3.2 Mtpa of tailings 

retreatment is A$58M/y. The operating costs on a per tonne basis for ore processing is below: 

Type Unit Value 

Tailings Retreatment (Grinding Circuit) A$/t tailing 15.20 

Free Milling A$/t ore 22.96 

Sulphide Flotation A$/t ore 39.78 

BIOX A$/t concentrate 303.64 

Tailings Retreatment (Scrubber Circuit) A$/t tailing 5.94 
 

Environmental 

factors or 

assumptions 

• The status of studies of potential 
environmental impacts of the mining 
and processing operation. Details of 
waste rock characterisation and the 
consideration of potential sites, status 

• The mining and processing facilities are located on granted mining leases. 
• Investigation into the extent and applicability of environmental studies including flora, 

subterranean fauna and heritage surveys will be required for the southern calcrete area to 
enable early submission of a Mining Proposal, and any additional calcrete mining areas. 
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of design options considered and, 
where applicable, the status of 
approvals for process residue storage 
and waste dumps should be reported. 

• The Eastern borefield is a good quality water source and while Works Approval has been granted 
for commissioning additional bores, the installation and operation of bore pumps, extension of 
overhead powerlines and discharge pipelines requires a separate Mining Proposal. Stygofauna 
surveys for the Mining Proposal have been conducted and Heritage Clearance remains 
outstanding.  

• Small pockets of material with elevated sulphur could occur across all weathering horizons, primarily 

in fresh rock and will require management to prevent waste from acidifying. Measures in the Wiluna 

Mining Environmental Management plan includes measures such as risk assessments of adverse 

materials and encapsulation. 

 
 

Infrastructure 

• The existence of appropriate 
infrastructure: availability of land for 
plant development, power, water, 
transportation (particularly for bulk 
commodities), labour, 
accommodation; or the ease with 
which the infrastructure can be 
provided, or accessed. 

• The mining and processing facilities are located on granted mining leases. An additional tailings 
storage facility (TSF L) would require confirmation of lease approvals, the extent and applicability 
of environmental studies and heritage surveys required for permitting and works approval. 

• Power generation at Wiluna is from a combination of gas and diesel fired generators and gas is 
supplied from various sources. Increased gas demand from the restarting of the BIOX circuit will 
require and increase in supply from about 1.8 TJ/d to about 2.2 TJ/d.     

• Water at Wiluna is sourced from a number of groundwater sources including the eastern 
borefield, Caledonian Pit and open pits and underground from Wiluna, Matilda, and Galaxy Mine 
Areas. Relevant water abstraction licences issued by the Department of Water and 
Environmental Regulation (DWER) are due to expire in early June 2024 and require renewal. 

• The site is close to Wiluna and the Goldfields Highway. There is a sealed runway at the Wiluna 
Aerodrome although the current preference is to use facilities at Mt Keith operations close to 90 
km south.  

• Accommodation is currently available at the existing Wiluna Mine Village and while some blocks 
require rejuvenation a significant expansion is not required. 

Costs 

• The derivation of, or assumptions 
made, regarding projected capital 
costs in the study. 

• The methodology used to estimate 
operating costs. 

• Capital costs for the process plant capital cost estimate was developed within the scope and defined 

limits to an AACE Class 4 estimate with an accuracy level of ±25%. The estimate was in AUD and does 

not include or allow for foreign exchange fluctuations.  
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• Allowances made for the content of 
deleterious elements. 

• The source of exchange rates used in 
the study. 

• Derivation of transportation charges. 
• The basis for forecasting or source of 

treatment and refining charges, 
penalties for failure to meet 
specification, etc. 

• The allowances made for royalties 
payable, both Government and 
private. 

• Capital costs for tailings storage facility options used a cost of AUD$20/m³, which is comparable with 

some of the previous TSF J lifts. 

• Gold doré transport and TC/RC’s were obtained from industry benchmarks and freight charges were 

actual values from 2022. 

• Open Pit Mining costs were based on the most recent Wiluna costs for contract mining and owner’s 

costs and were updated to reflect current expected market conditions. The average mining cost 

including both fixed and variable costs was $4.95/t. 

• Underground Mining costs were based on the most recent Wiluna costs for contract mining and 

owner’s costs and were updated to reflect current expected market conditions. The average mining 

cost including both fixed and variable costs was $173/t. 

• The Western Australia State Government royalty of 2.5% metal product and a Franco Nevada royalty 

of 3.6% for 6.1% was applied to gold produced. 

Revenue factors 

• The derivation of, or assumptions 
made regarding revenue factors 
including head grade, metal or 
commodity price(s) exchange rates, 
transportation and treatment 
charges, penalties, net smelter 
returns, etc. 

• The derivation of assumptions made 
of metal or commodity price(s), for 
the principal metals, minerals and co-
products. 

• The head grade is derived from interrogating the Mineral Resource model with the proposed 
mine design. Mining factors were applied to account for recovery and dilution. 

• The economic evaluation was based on a gold price of A$2,880/oz. Doré transport and refining 
costs were applied at A$8.01/oz and A$2.84/oz respectively.  

• The cashflow has been modelled in real terms and no price or cost escalations were applied. 
 

Market assessment 

• The demand, supply and stock 
situation for the particular 
commodity, consumption trends and 
factors likely to affect supply and 
demand into the future. 

• Gold is a precious metal and is subject to fluctuations in supply and demand. 
• Gold is planned to be sold to Perth Mint at spot price. 
• There are no hedging arrangements currently in place. 
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• A customer and competitor analysis 
along with the identification of likely 
market windows for the product. 

• Price and volume forecasts and the 
basis for these forecasts. 

• For industrial minerals the customer 
specification, testing and acceptance 
requirements prior to a supply 
contract. 

Economic 

• The inputs to the economic analysis to 
produce the net present value (NPV) 
in the study, the source and 
confidence of these economic inputs 
including estimated inflation, 
discount rate, etc. 

• NPV ranges and sensitivity to 
variations in the significant 
assumptions and inputs. 

• A discount rate of 8.0% was used in the analysis of the Ore Reserve estimate NPV. 
• The project demonstrates a positive NPV based on the inputs and assumptions used in the 

evaluation. 
• The NPV is most sensitive to recovery and closely followed by gold price and exchange rate. NPV 

is less sensitive to processing cost, mining cost and G&A cost respectively. 

Social 

• The status of agreements with key 
stakeholders and matters leading to 
social licence to operate. 

• Stakeholder engagement is ongoing and is required to ensure effective communication and 
engagement and minimise risks to the project.  While the relationship with the Tarlka Matuwa 
Piarku Aboriginal Corporation (TMPAC) has had difficulties during a period of personnel changes 
within WMC, the relationship has improved following recent engagement.  WMC is working within 
its existing agreements with TMPAC that apply to the operations the subject of the PFS and is re-
engaging with TMPAC about a new exploration agreement that will apply beyond the operations 
the subject of the PFS.  This and additional resourcing will provide the foundation for managing 
related operational and approval risks. 

 

Other 

• To the extent relevant, the impact of 
the following on the project and/or on 
the estimation and classification of 
the Ore Reserves: 

• Any identified material naturally 
occurring risks. 

• Mining Proposals are required for the mining of open pits (initially Bulletin and West Lode, and 
later East Lode), mining of tailings from TSF C and TSF H, and ongoing treatment of tailings and 
open pit ore. 

• Engagement with regulators has commenced, and compilation of a Mining Proposal is in 
progress. Submission is required at the earliest opportunity to enable continuous processing 
beyond the commissioning period of the Wiltails treatment plant and associated activities. 
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• The status of material legal 
agreements and marketing 
arrangements. 

• The status of governmental 
agreements and approvals critical to 
the viability of the project, such as 
mineral tenement status, and 
government and statutory approvals. 
There must be reasonable grounds to 
expect that all necessary Government 
approvals will be received within the 
timeframes anticipated in the Pre-
Feasibility or Feasibility study. 
Highlight and discuss the materiality 
of any unresolved matter that is 
dependent on a third party on which 
extraction of the reserve is contingent 

• The Wiluna Mining Corporation is currently subject to Deed of Company Arrangement (DOCA). 
• Approvals for bore pumps and extension of overhead powerlines and discharge pipelines at the 

Eastern borefields, require a Mining Proposal and Heritage Clearance remains outstanding. 
• Timing is a risk for the design and permitting of a new TSF for some TSF options, although this is 

expected to be needed only later in the project. 

Classification 

• The basis for the classification of the 
Ore Reserves into varying confidence 
categories. 

• Whether the result appropriately 
reflects the Competent Person’s view 
of the deposit. 

• The proportion of Probable Ore 
Reserves that have been derived from 
Measured Mineral Resources (if any). 

• Only Indicated resources at Bulletin, East Lode and West Lode have been assessed for estimation 
of Ore Reserves. Indicated resources above cut off and within the PFS designs have been 
classified as Probable Ore Reserves. 

• It is the Competent Person’s view that the methods used for the purpose of Ore Reserve 
estimation provide a fair and reasonable estimate of the mineable parts of the Mineral Resources 
as it is currently understood. 

Audits or reviews 
• The results of any audits or reviews of 

Ore Reserve estimates 
• No external audit has been completed. 

Discussion of 

relative accuracy/ 

confidence 

• Where appropriate a statement of 
the relative accuracy and confidence 
level in the Ore Reserve estimate 
using an approach or procedure 

• The Ore Reserves are based on a PFS completed to a level of detail that is typically expected for 
the scale of the Mineral Resource currently understood. No statistical procedures were carried 
out to quantify the accuracy of the estimate. 

• This statement relates to global estimates of tonnes and grade. 
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deemed appropriate by the 
Competent Person. For example, the 
application of statistical or 
geostatistical procedures to quantify 
the relative accuracy of the reserve 
within stated confidence limits, or, if 
such an approach is not deemed 
appropriate, a qualitative discussion 
of the factors which could affect the 
relative accuracy and confidence of 
the estimate. 

• The statement should specify whether 
it relates to global or local estimates, 
and, if local, state the relevant 
tonnages, which should be relevant to 
technical and economic evaluation. 
Documentation should include 
assumptions made and the 
procedures used. 

• Accuracy and confidence discussions 
should extend to specific discussions 
of any applied Modifying Factors that 
may have a material impact on Ore 
Reserve viability, or for which there 
are remaining areas of uncertainty at 
the current study stage. 

• It is recognised that this may not be 
possible or appropriate in all 
circumstances. These statements of 
relative accuracy and confidence of 
the estimate should be compared 
with production data, where 
available. 

• Key risks to the Ore Reserve value are: gold price, grade tonnage distribution, production rate, 
mining recovery and dilution, metallurgical recovery and mining costs. 
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Section 4 Estimation and Reporting of Ore Reserves (Tailings Retreatment) 

(Criteria listed in Section 1, and where relevant in Sections 2 and 3, also apply to this section). 

Criteria  JORC Code explanation Commentary  

Mineral 
Resource 
estimate for 
conversion to 
Ore Reserves  

• Description of the Mineral Resource 
estimate used as a basis for the conversion 
to an Ore Reserve 

• Clear statement as to whether the Mineral 
Resources are reported additional to, or 
inclusive of, the Ore Reserves. 

•  The Mineral Resource estimate used as  the basis for conversion to an Ore Reserve is 
“wiltails_m1_model_10_11_23.mdl”. 

• The Mineral Resources are reported inclusive of Ore Reserves 

Site Visits  

• Comment on any site visits undertaken by 
the Competent Person and the outcome of 
those visits. 

• If no site visits have been undertaken 
indicate why this is the case. 

•  Gary Davison, the Competent Person for Section 4 (Tailing Re-treatment) is an employee of Mining 
One Consultants Pty Ltd and recently visited the Wiluna Mining Centre in July 2023. The site visit did 
not reveal any matters that may affect the ability to declare an Ore Reserve.  

Study Status  

• The type and level of study undertaken to 
enable Mineral Resources to be converted 
to Ore Reserves. 

• The Code requires that a study to at least 
Pre-Feasibility Study level has been 
undertaken to convert Mineral Resources to 
Ore Reserves. Such studies will have been 
carried out and will have determined a mine 
plan that is technically achievable and 
economically viable, and that material 
Modifying Factors have been considered. 

Current Production:  
• Wiluna is currently re-mining and re-treating the tailings from the Western Extension TSF. 

• Prior Studies 

• Prior to the commencement of tailings retreatment, a number of studies had been completed to 
establish the feasibility of tailings retreatment. These include a PFS (Blackham, 2019). 

• The re-mining of tailings has been shown to be technically achievable. 
• The current tailings re-treatment is achieving a cash positive position. The planned tailings re-

treatment is NPV positive, satisfying the requirement to be economically viable. 

Cut-off parameters  
▪ The basis of the cut-off grade(s) or quality 
parameters applied 

• No cut-off has been applied to the re-mining of the tailings. All material able to be mined within the 
selected TSF’s is planned to be processed.  
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Mining factors or 
assumptions  

• The method and assumptions used as 
reported in the Pre-Feasibility or Feasibility 
Study to convert the Mineral Resource to an 
Ore Reserve (i.e. either by application of 
appropriate factors by optimisation or by 
preliminary or detailed design). 

• The choice, nature and appropriateness of 
the selected mining method(s) and other 
mining parameters including associated 
design issues such as pre-strip, access, etc. 

• The assumptions made regarding 
geotechnical parameters (eg pit slopes, 
stope sizes, etc), grade control and pre-
production drilling. 

• The major assumptions made and Mineral 
Resource model used for pit and stope 
optimisation (if appropriate). 

• The mining dilution factors used. 
• The mining recovery factors used. 
• Any minimum mining widths used. 
• The manner in which Inferred Mineral 

Resources are utilised in mining studies and 
the sensitivity of the outcome to their 
inclusion. 

• The infrastructure requirements of the 
selected mining methods. 

Mining Method: 
• Re-mining of the tailings at Wiluna is currently being undertaken by conventional 50t and 80t backhoe 

configured excavators with a fleet of 7 x 40t Bell/Hitachi articulated haul trucks. This fleet is planned 
to carry on the re-mining. An ancillary fleet of 1 x Dozer, 1 x Grader and 1x Water Cart are also engaged 
in supporting the primary mining equipment.   

• Mining is undertaken in 2.5m horizontal flitches. 
• To assist with drying out of the tailings, each flitch is ripped by a dozer in advance of mining where 

required. 
• The outer walls are de-stacked as mining progresses. The walls adjacent to existing TSF’s are left intact 

to preserve their integrity. For TSF H, this ensures that TSF J south wall integrity is maintained. For 
Western Cell TSF, the west wall of TSF C remains intact  until such time as the upper portion is mined 
in line with the LOM plan.  

• Loaded trucks haul the tailings to the scrubbing plant where they are stockpiled before  loading into a 
hopper. 

• Site has previous history of rehandling reclaimed tailings, such as lifting the walls on TSF J. 
Geotechnical: 

• As per recommendations from Knight Piesold (2021), where the TSF H and Western Cell TSF’s are 
mined against TSF J and TSF C respectively, a buttress of tailings is left to ensure the stability of the 
adjacent structure (TSF). 

• A trafficability study was undertaken by Knight Piesold (2022) by conducting a load bearing assessment 
of the TSF’s (TSF H and Western Cell). For most locations and depths, the FOS were >1.9, well above 
1.5 FOS requirement. Where the in-situ undrained shear strength falls below FOS 1.5, strategies have 
been recommended for the wheeled equipment (Trucks, grader, FEL).  
Mining Modifying Factors: 

• Recovery – 100% of the tailings are planned to be recovered. 
• The TSF’s were constructed using tailings for the lifts, therefore, the only likely dilutant material is 

tailings themselves (at the same grade as the material came from within the same tailings mass). On 
this basis, no dilution factors have been applied. 

• Minimum mining widths – there are no specified minimum mining widths. The bases of the historical 
TSF’s are relatively large (several hundred metres across) with the truck fleet highly manoeuvrable 
and the excavators able to mine to tight tolerances. 

Mine Plan: 
• The re-mining of the tailings has been sequenced and scheduled using MineSchedTM software. The 

production rate required from the historical TSF’s is The plan is to mine the TSF’s in the following 
order: 
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o Western Extension TSF; 
o TSF H;  
o TSF C (upper); and 
o TSF C (lower). 

• Inferred Mineral Resources – There are no Inferred Mineral Resources planned to be mined in the 
mine plan. All material scheduled has been classified as Indicated Mineral resources. 

• Infrastructure requirements – No additional mining infrastructure is required to re-mine the tailings. 
A Scrubbing Trommel and associated materials handling has recently been constructed and 
commissioned which pre-treats the tailings ahead of the CIL plant.  

Metallurgical factors 
or assumptions  

• The metallurgical process proposed and the 
appropriateness of that process to the style 
of mineralisation. 

• Whether the metallurgical process is well-
tested technology or novel in nature. 

• The nature, amount and representativeness 
of metallurgical test work undertaken, the 
nature of the metallurgical domaining 
applied and the corresponding metallurgical 
recovery factors applied. 

• Any assumptions or allowances made for 
deleterious elements. 

• The existence of any bulk sample or pilot 
scale test work and the degree to which 
such samples are considered representative 
of the orebody as a whole. 

• For minerals that are defined by a 
specification, has the ore reserve estimation 
been based on the appropriate mineralogy 
to meet the specifications? 

• Metallurgical Processes – The Wiluna Mining Centre operates a Carbon-In-Leach (CIL) gold processing 
facility that will used for processing oxide, transitional and historical tailings material to produce gold 
doré. 

• Maturity Level – The current method of treatment via CIL is a well understood method in the mining 
industry, and commonly used in Australia. Recent Western Cell tailing reprocessing data was available 
for assessment to support the Ore Reserve. 

• Test work was undertaken as part of previous studies (e.g., Blackham, 2019). This informed the 
decision to commence re-treatment in March 2023. Since that time, the CIL plant has performed to 
expectations. The testwork was domained by TSF and by sub regions in each TSF where appropriate. 
TSF C has been subdivided into upper and lower on the basis of grade, metallurgical recovery and 
material type. The upper portion of TSF C is included in the LOM plan, while the lower portion is 
excluded. 

• Gold is recovered to Doré for Tailings re-treatment and no deleterious elements are recovered using 
the processes described. 

• For the purposes of this PFS, the mining of two x 2.5m flitches for a total of 275kt tonnes (~1% of the 
Ore Reserve) is considered more than adequate to establish the technical viability of the process. 

• Reconciled mill production for the period March-May 2023 (inclusive) was as follows: 
Month Head Grade Met. Recovery Processed Processed Moisture 
 (Au, g/t) (%) (t, wet) (t, dry) (%) 
March 2023 0.92 48.0% 112,527 99,910 11.2% 
April 2023 0.80 48.8% 95,376 78,742 17.4% 
May 2023 0.89 47.5% 112,802 95,953 14.9% 
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Total 0.87 48.1% 320,705 274,605 14.3% 
 This is result is well in advance of the grade expected from the top of the dam, in the range 0.60-
0.65 g/t Au. 

Environmental factors 
or assumptions  

• The status of studies of potential 
environmental impacts of the mining and 
processing operation. Details of waste rock 
characterisation and the consideration of 
potential sites, status of design options 
considered and, where applicable, the 
status of approvals for process residue 
storage and waste dumps should be 
reported. 

• Acid Mine Drainage analysis of the historical tailings material was undertaken as part of the previous 
PFS (Blackham, 2019), with each master composite subject to analysis. Results obtained indicate Net 
Acid Potentials ranging from -172 kg H2SO4/t to -116 kg H2SO4/t with all composites characterised as 
non-Acid forming.  

Infrastructure  

• The existence of appropriate infrastructure: 
availability of land for plant development, 
power, water, transportation (particularly 
for bulk commodities), labour, 
accommodation; or the ease with which the 
infrastructure can be provided, or accessed. 

• All the infrastructure required to mine and process the historic tailings dam facilities is currently in 
place. The current TSF (TSF K) has sufficient volume to support the Ore Reserve.   

Costs  

• The derivation of, or assumptions made, 
regarding projected capital costs in the 
study. 

• The methodology used to estimate operating 
costs. 

• Allowances made for the content of 
deleterious elements. 

• The source of exchange rates used in the 
study. 

• Derivation of transportation charges. 
• The basis for forecasting or source of 

treatment and refining charges, penalties 
for failure to meet specification, etc. 

• The allowances made for royalties payable, 
both Government and private. 

Capital costs 
• There are no additional up front capital cost requirements for the mining and re-processing of tailings. 
• Sustaining capital of 5% of mining operating cost has been applied to cover mining equipment costs. 

Mining  

• Mining costs for the Ore Reserve assume tailings re-mining concurrent with open pit, underground 
tailings re-mining. This allows shared overhead and fixed costs. Where open pit mining ceases, an extra 
allowance for re-mining has been applied. 

• LOM Minng costs associated with tailings re-treatment are based on a first principles estimate based 
on the current operating costs. 

Processing 

• Processing costs associated with tailings re-treatment are based on a first principles estimate based 
on the current operating costs. 
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G&A 

• The current G&A costs support the re-mining and re-treatment of tailings. In the Ore Reserve case, 
costs are increased and are shared between open pit, underground and tailings re-mining. 

 

Revenue factors  

• The derivation of, or assumptions made 
regarding revenue factors including head 
grade, metal or commodity price(s) 
exchange rates, transportation and 
treatment charges, penalties, net smelter 
returns, etc. 

• The derivation of assumptions made of metal 
or commodity price(s), for the principal 
metals, minerals and co-products. 

• The head grade is derived from interrogating the Mineral Resource model with the proposed mine 
design.  

• The economic evaluation was based on a gold price of A$2,880/oz. Doré transport and refining costs 
were applied at A$8.01/oz and A$2.84/oz respectively.   

• The cashflow has been modelled in real terms and no price or cost escalations were applied.  

Market assessment  

▪ The demand, supply and stock situation for 
the particular commodity, consumption 
trends and factors likely to affect supply and 
demand into the future. 
▪ A customer and competitor analysis along 
with the identification of likely market 
windows for the product. 
▪ Price and volume forecasts and the basis for 
these forecasts. 
▪ For industrial minerals the customer 
specification, testing and acceptance 
requirements prior to a supply contract. 

▪ Gold Doré is the product produced for sale. Gold is a freely traded commodity on the open market 
and is subject to the forces of supply and demand. 

▪ Gold is planned to be sold to Perth Mint at spot price.  
▪ There are no hedging arrangements currently in place. 
▪ A customer and competitor analysis is not required as there are no product sales contracts.  

Economic  

▪ The inputs to the economic analysis to 
produce the net present value (NPV) in the 
study, the source and confidence of these 
economic inputs including estimated 
inflation, discount rate, etc. 
▪ NPV ranges and sensitivity to variations in 
the significant assumptions and inputs. 

▪ Discounted Cash Flow (DCF) methods have been applied to generate a Net Present Value 
(NPV) for the tailings re-treatment component of the Wiluna Mining Centre. The gold price assumed 
to generate the Ore Reserve is AUD$2,880/oz  A pre-tax Discount rate of 8% (Real) has been applied. 
▪ Inflation and escalation are not considered as all cash flows are conducted in real terms, 
based on estimates prepared which represent current pricing. 
▪ The tailings re-treatment plan has been tested at the planned production rate of 3.2Mtpa. 
Positive cashflows and a positive NPV were generated for the mining plan. 
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Social  

▪ The status of agreements with key 
stakeholders and matters leading to social 
licence to operate. 

▪ Stakeholder engagement is ongoing and is required to ensure effective communication and 
engagement and minimise risks to the project.  

Other  

▪ To the extent relevant, the impact of the 
following on the project and/or on the 
estimation and classification of the Ore 
Reserves: 
▪ Any identified material naturally occurring 
risks. 
▪ The status of material legal agreements and 
marketing arrangements. 
▪ The status of governmental agreements 
and approvals critical to the viability of the 
project, such as mineral tenement status, and 
government and statutory approvals. There 
must be reasonable grounds to expect that 
all necessary Government approvals will be 
received within the timeframes anticipated in 
the Pre-Feasibility or Feasibility study. 
Highlight and discuss the materiality of any 
unresolved matter that is dependent on a 
third party on which extraction of the reserve 
is contingent 

▪ Mining of the Western Cell TSF has received government approval. 
▪ An approved Project Management Plan (PMP) exists which covers the existing mining operations, 

including: 
▪ Tailings reclamation from the Western Cell TSF 
▪ Conventional Processing to 2.2Mtpa 
▪ Deposition and storage of tailings in TSF K to 518.5mRL. 

▪ Mining Proposals are required for the mining of tailings from TSF C and TSF H, and ongoing treatment 
of tailings.   

▪ Engagement with regulators has commenced, and compilation of a Mining Proposal is in progress. 
Submission is required at the earliest opportunity to enable continuous processing beyond the 
commissioning period of the Wiltails treatment plant and associated activities. This proposal includes 
an increase in production rate from 2.2 to 3.2Mtpa.  

▪ The Wiluna Mining Corporation is currently subject to Deed of Company Arrangement (DOCA).  
▪ Approvals for bore pumps and extension of overhead powerlines and discharge pipelines at the 

Eastern borefields, require a Mining Proposal and Heritage Clearance remains outstanding.  
   

Classification  

▪ The basis for the classification of the Ore 
Reserves into varying confidence categories. 
▪ Whether the result appropriately reflects 
the Competent Person’s view of the deposit. 
▪ The proportion of Probable Ore Reserves 
that have been derived from Measured 
Mineral Resources (if any). 

▪ Probable Ore Reserves have been derived from Indicated Mineral Resources with appropriate 
modifying factors applied. 
▪ The Wiluna Tailings Re-treatment Ore Reserve estimate appropriately reflects the Competent 
Person’s views. 
▪ None of the Probable Ore Reserves have been derived from Measured Mineral Resources.  

Audits or reviews  
▪ The results of any audits or reviews of Ore 
Reserve estimates 

▪ The Ore Reserve estimate has not undergone any external audits. 



ASX Announcement   |   16 February 2024 

ASX: WMC   |   wilunamining.com.au Page 81 
 

Discussion of relative 
accuracy/ confidence  

▪ Where appropriate a statement of the 
relative accuracy and confidence level in the 
Ore Reserve estimate using an approach or 
procedure deemed appropriate by the 
Competent Person. For example, the 
application of statistical or geostatistical 
procedures to quantify the relative accuracy 
of the reserve within stated confidence limits, 
or, if such an approach is not deemed 
appropriate, a qualitative discussion of the 
factors which could affect the relative 
accuracy and confidence of the estimate. 
▪ The statement should specify whether it 
relates to global or local estimates, and, if 
local, state the relevant tonnages, which 
should be relevant to technical and economic 
evaluation. Documentation should include 
assumptions made and the procedures used. 
▪ Accuracy and confidence discussions should 
extend to specific discussions of any applied 
Modifying Factors that may have a material 
impact on Ore Reserve viability, or for which 
there are remaining areas of uncertainty at 
the current study stage. 
▪ It is recognised that this may not be 
possible or appropriate in all circumstances. 
These statements of relative accuracy and 
confidence of the estimate should be 
compared with production data, where 
available. 

▪ The Ore Reserves are based on a PFS completed to a level of detail that is typically expected for the 
scale of the Mineral Resource currently understood. No statistical procedures were carried out to 
quantify the accuracy of the estimate.  

▪ This statement relates to global estimates of tonnes and grade.  
▪ Key risks to the Ore Reserve value are predominantly gold price, with metallurgical recovery and 

mining costs as lesser risks.   
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1 COMPETENT PERSONS AND SUBJECT MATTER EXPERTS 

The Competent Persons have relied upon a number of subject matter experts (SME) who have 

been consulted and relied upon in the development of the PFS that supports the ore reserve for 

the Wiluna Mining Centre. The Competent Persons and contributing SME professionals and area 

of contribution of each are detailed below. 

 

Table 1-1: Competent Persons - Wiluna Mining Centre 

PERSON / COMPANY AREA OF EXPERTISE 

Stuart Hutchin, Principal Geologist, Mining One Pty Ltd Resource Estimation 

Marcus Jacobs, Principal Mining Engineer, Mining One Pty Ltd Open Pit Mining 

Gary Davison, Principal Mining Engineer, Mining One Pty Ltd  
Underground Mining, Tailings 

Mining 

 

Table 1-2: Subject Matter Experts - Wiluna Mining Centre 

PERSON / COMPANY AREA OF EXPERTISE 

Cameron Bain, Managing Director, Mincore Pty Ltd  Plant Engineering Costs 

Sharon Arena, Director/Principal Environmental Advisor, BPL 

Environmental 
Environment and Approvals 

Kevin Rees, Principal Metallurgist, Mining One Pty Ltd 
Processing /Infrastructure / 

Commercial (G&A, Selling Costs) 

Rogan Werder-Bigham, WSP Tailings Storage (TSF K) 

Craig Stewart, Principal Mining Consultant, Mining One Pty Ltd Tailings Mining 

James French, Principal Geotechnical Engineer, Mining One Pty Ltd. Geotechnical Open Pit 

Peter Cepuritis, Principal Geotechnical Engineer, Mining One Pty Ltd Geotechnical Underground 
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EXECUTIVE SUMMARY 

Cautionary Statement 

This report (“Report”) has been prepared by Mining One Pty Ltd and is provided on the basis that 

none of the Company nor its respective officers, shareholders, related bodies corporate, partners, 

affiliates, employees, representatives and advisers make any representation or warranty (express 

or implied) as to the accuracy, reliability, relevance or completeness of the material contained in 

the Report and nothing contained in the Report is, or may be relied upon as a promise, 

representation or warranty, whether as to the past or the future.  The Company hereby exclude 

all warranties that can be excluded by law. 

Some statements in this report regarding estimates or future events are forward‐looking 

statements, including prospective financial material which is predictive in nature. They include 

indications of, and guidance on, future earnings, cash flow, costs and financial performance. 

Forward‐looking statements include, but are not limited to, statements preceded by words such 

as “planned”, “expected”, “projected”, “estimated”, “may”, “scheduled”, “intends”, “anticipates”, 

“believes”, “potential”, “could”, “nominal”, “conceptual” and similar expressions. Forward‐looking 

statements, opinions and estimates included in this report are based on assumptions and 

contingencies which may be inaccurate, and are subject to change without notice, as are 

statements about market and industry trends, which are based on interpretations of current 

market conditions. Forward‐looking statements are provided as a general guide only and should 

not be relied on as a guarantee of future performance.  

Forward‐looking statements may be affected by a range of variables that could cause actual 

results to differ from estimated results and may cause the Company’s actual performance and 

financial results in future periods to materially differ from any projections of future performance or 

results expressed or implied by such forward‐looking statements. These risks and uncertainties 

include but are not limited to liabilities inherent in mine development and production, geological, 

mining and processing technical problems, the inability to obtain mine licenses, permits and other 

regulatory approvals required in connection with mining and processing operations, competition 

for among other things, capital, acquisitions of reserves, undeveloped lands and skilled 

personnel, incorrect assessments of the value of acquisitions, changes in commodity prices and 

exchange rate, currency and interest rate fluctuations, various events which could disrupt 

operations and/or the transportation of products, including labour stoppages and severe weather 

conditions, the demand for and availability of transportation services, the ability to secure 

adequate financing and management's ability to anticipate and manage the foregoing factors and 

risks. There can be no assurance that forward‐looking statements will prove to be correct. 

Statements regarding plans with respect to the Company’s mineral properties may contain 

forward‐looking statements in relation to future matters that can only be made where the 

Company has a reasonable basis for making those statements. 

The Company has concluded that it has a reasonable basis for providing forward looking 

statements included in this announcement. All material assumptions on which the forward-looking 

statements are based are set out in this document.  The information in the Report is in summary 

form only and does not contain all the information necessary to fully evaluate any transaction or 

investment.  
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Summary 

Mining One Pty Ltd (Mining One) was engaged by FTI Consulting to complete a Pre-Feasibility 

Study (PFS) for the Wiluna Mining Corporation (Subject to Deed of Company Arrangement) (or 

Wiluna). 

The Wiluna deposit encompasses pits along a 4 km strike distance and includes both sulphide 

and free milling (quartz reef) ore. Historical mining exploited both sulphide and free milling ore, 

however the current study targets sulphide material. Where free milling material is encountered it 

will initially be processed until sulphide ore processing starts and then stockpiled for processing 

at an opportune time in the processing schedule. 

The Wiluna operation currently has the capacity to process free milling ore in conjunction with 

tailings material via the Wiltails repulping trommel and linear screen, as well as the ability to 

process sulphide ore in the float plant, producing sulphide concentrate. However, due to poor 

payability and marketing challenges associated with the concentrate, a Biological Oxidation 

(BIOX) processing facility is proposed to be refurbished to treat the sulphide ore. The PFS targets 

approximately 3.2 Mt of feed from open pit mining, which is then supplemented by underground 

mining in the Production Target case. 

When the BIOX plant is not operating, the Carbon In Leach (CIL) processing facility is available 

for processing oxide at 1.7 Mtpa and transitional material at 1.3 Mtpa; tailings retreatment through 

the Wiltails repulper gives a total throughput of 3.2 Mtpa.  

This study also investigates the timeline and requirements for environmental, heritage and mining 

approvals needed for mining the Wiluna deposit, as well as tailings disposal options. The project 

timelines for both the PFS and the Production Target are summarised below.  

 

 

Project Timeline 

The purpose of the study was to develop an operational foundation based on a prudent mining 

and processing strategy, limiting mining to high margin areas and to provide robust economic 

returns and establish critical life of mine infrastructure. 

Financial modelling for the study was performed in Australia dollars, with no escalation in prices 

or inflation. The gold price used was A$2,880 per ounce. 

Mining One has generated Ore Reserve estimates and a Production Target. The Ore Reserves 

are based on Measured and Indicated Mineral Resources only. Open Pit, Underground and 

Tailings Reclamation are included in the Ore Reserve estimate. The Production Target builds on 

the Ore Reserve case including Inferred Mineral Resources as follows: 
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• Open Pit – an additional 9% Inferred Mineral Resources. 

• Underground - an additional 18% Inferred Mineral Resources. 

• Tailings reclaim – an additional Indicated Mineral Resources. 

The final Production Target case presented is expected to generate a cash flow of $364M with 

an NPV8 of $198.6M over a 9.5 year mine life. Total gold production is 641k ounces. 

 

Production Target Cashflow 

 

Geology 

The Mining One Consultants Pre-Feasibility work program included a review of the previous 

Mineral Resource models completed by Wiluna namely the 2018 Local Uniform Conditioning 

(LUC) and the 2021 Ordinary Kriging (OK) Models.  The 2018 LUC model was created with a 

focus on open pit mining scenarios whereas the 2021 OK model was focused on potential 

underground mining scenarios.  The Mining One review determined that the updated Mineral 

Resource model should be suitable for use in both open pit and underground mining scenarios. 

 
The 2023 Mining One Mineral Resource model was therefore created using low grade (<2 ppm 

Au) and high grade domains (>2 ppm Au) throughout the entire Wiluna Central Mine area deposit.  

These domains were constructed in Leapfrog software.  The new Mineral Resource estimate used 

Ordinary Kriging for the gold grade estimation and inverse distance and regression equations for 

the deleterious elements. 
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Open pit Mineral Resources were reported within a $3,250 AUD/oz reasonable prospect for 

economic extraction (RPEE) pit shell and underground Mineral Resources were reported below 

this pit.  Cut-off grades range between 0.35 ppm and 2.3 ppm Au due to recovery factors of oxide, 

transition and fresh material in addition to economic factors relating to open pit and underground 

mining scenarios. These updated Mineral Resource estimates are summarized below. 

 

Mining One have not re-estimated or re-classified the satellite deposits, stockpiles and tailings 

deposits. These are included as reported by Wiluna Mining Corporation in the 17th November 

2021 ASX announcement1, however have been depleted as of June 2023. The supporting 

information provided in the announcement continues to apply and has not materially changed.  

There is uncertainty that following evaluation, that the historical estimates from 2021 will be 

reported as ore reserves in accordance with the JORC Code. 

The 2023 Open Pit and Underground Mineral Resources estimated by Mining One Consultants 

in addition to the satellite deposits, stockpile and tailings Mineral Resources reported in 2021 are 

summarised in the following tables. 

 

Wiluna Mining Corporation Mineral Resource Summary as of 24th August 2023* 

 
Mining Centre 

MINERAL RESOURCES 

Measured Indicated Inferred Total 100% 

Mt g/t Au koz Au Mt g/t Au   koz Au Mt g/t Au   koz Au Mt g/t Au   koz Au 

AUGUST 2023 MINING ONE MINERAL RESOURCES – WILUNA CENTRAL MINE AREA 

Wiluna – Open Pit 0.13 2.45 11 12.16 2.15 839 4.04 2.35 305 16.33 2.20 1,156 

Wiluna – UG 1.70 4.79 261 4.99 4.73 760 21.58 4.41 3,059 28.27 4.50 4,080 

SUB TOTAL 1.83 4.35 272 17.15 2.90 1,599 25.62 4.09 3,364 44.60 3.66 5,236 

Wiluna Mining Corporation Total Mineral Resources as of 24th August 2023 

*An update to the table was made following the release 24 August 2023 to correct a minor error. 

Wiluna Mining Corporation Mineral Satellite Deposit Resource Summary as at 21st November 2021 

 
Mining Centre 

MINERAL RESOURCES 

Measured Indicated Inferred Total 100% 

Mt g/t Au koz Au Mt g/t Au   koz Au Mt g/t Au   koz Au Mt g/t Au   koz Au 

NOVEMBER 2021 WMC REPORTED MINERAL RESOURCES – SATELLITE DEPOSITS 

Matilda 0.03 2.18 2 1.24 1.72 68 0.88 2.71 76 2.14 2.13 147 

Lake Way 0.27 1.73 15 0.68 2.27 50 2.11 1.56 106 3.06 1.74 171 

Galaxy 0.01 1.87 1 0.03 2.24 2 0.11 3.35 12 0.15 3.02 15 

SUB TOTAL 0.31 1.78 18 1.95 1.92 120 3.10 1.95 194 5.35 1.93 333 

Wiluna Mining Corporation Satellite Deposits November 2021 
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Wiluna Mining Corporation Mineral Resource Summary as of 24th August 2023 

 
Mining Centre 

MINERAL RESOURCES 

Measured Indicated Inferred Total 100% 

Mt g/t Au koz Au Mt g/t Au   koz Au Mt g/t Au   koz Au Mt g/t Au   koz Au 

                               DEPLETED NOVEMBER 2021 WMC MINERAL RESOURCES -TAILINGS & STOCKPILES 

Tailings - - - 33.2 0.57 611 - - - 33.2 0.57 611 

Stockpiles - - - 3.03 0.50 49 - - - 3.03 0.50 49 

SUB TOTAL - - - 36.2 0.57 660 - - - 36.23 0.57 660 

Wiluna Mining Corporation Depleted Stockpile and Tailings Resources 24th August 2023 

Notes: 

1.Tonnes are reported as million tonnes (Mt) and rounded to three significant figures; gold (Au) ounces are reported as thousands 

rounded to the nearest 1,000. 

2.Data is rounded to reflect appropriate precision in the estimate which may result in apparent summation differences between tonnes, 

grade, and contained metal content. 

3.Mineral Resource at the Wiluna Central Mine area reported at cut-offs related to material type inside A$3,250 optimised pit shells 

(> 0.35 g/t for oxide and transitional material, and >0.70 g/t for fresh rock), and >2.3 g/t below the pit shells.  The 2021 Mineral 

Resources for the satellite deposits were run within an optimised pit shell using a A$2,750 gold price. 

4. Resource update work completed by Mining One Consultants was only completed over the Wiluna Central Mine area.  The satellite 

deposits, stockpiles and tailings Mineral Resources are reported as released by Wiluna Mining Corporation in the 21 November 2021 

ASX announcement1. 

1 https://wcsecure.weblink.com.au/pdf/WMC/02453149.pdf 

5. The stockpile and tailings Mineral Resources have been depleted by 870kt since the November 2021 state 

 

 

The updated Mineral Resources relate to the Wiluna Central Mining area.  This area is shown 

in relation to the satellite deposits in the Figure below.  
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Wiluna Central Mine Area and Satellite Deposits 

Future Geological work will include: 

➢ Further work on modelling the weathering surfaces is recommended prior to completion 

of a Feasibility level study.  This will involve re-analysis of the weathering data contained 

within the Wiluna drilling database and updating of the current weathering surface profiles. 

➢ Plan and complete Resource infill drilling in areas within the early mine plan particularly 

where inferred blocks are located close the proposed mining area to assist with Resource 

to Reserve conversion. 

➢ Continued studies on Satellite deposits to identify if it is beneficial to bring these 

Resources into the mine plan. Follow-up on oxide potential targets located within the 

tenement holdings. 

 

Geotechnical 

The key open pit mining areas were inspected during July 2023 and no significant failures were 

observed. The slope conditions within East Lode, especially along the east slope within more 

weathered material, remain stable and of good condition, even after flooding of pit and 

subsequent dewatering. 

Based on the performance of observed slopes, and preliminary back-analyses to verify updated 

material parameters, it is considered that the existing slope configurations are suitable for a PFS 

level of study. 
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Future geotechnical work will require verification of assumed material parameters and 

confirmation that the observed materials in the existing pits correspond to those for all proposed 

PFS slopes across all the deposits. 

 

Hydrogeology and Hydrology 

The climate of the Wiluna area is semi-arid to arid, with an average annual rainfall of 

approximately 260 mm. The rainfall tends to be sporadic and varies markedly from year to year. 

Within the Wiluna region there are a string of semi-terminal and terminal lakes. Drainage across 

the region is ephemeral and disorganised with no well-defined rivers. With evaporation exceeding 

precipitation, surface water runoff typically flows into salt lakes and evaporates while infiltration is 

limited. 

The groundwater system underlying Wiluna Operations forms part of a regional phreatic regolith 

aquifer of the northern part of the Yilgarn Craton of Western Australia. Regional groundwater flow 

is controlled by the extremely low southward topographic gradient towards Lake Way-Lake Violet 

palaeochannel system. The regional groundwater body is saline to hypersaline (2000 mg/L to 

200,000(+) mg/L) with lower salinity water (500 mg/L to 2000 mg/L) restricted to isolated recharge 

cells. 

 

 

Rainfall and temperature averages from BoM Wiluna Station (BOM, 013012) 

 

Mining 

The Wiluna historically has been mined using both open pit and more recently underground 

mining methods. The pits are along a 4 km strike distance and includes both sulphide and free 

milling (quartz reef) ore. Historically mining exploited both sulphide and free milling ore, however 

the focus of this study is sulphide material. Where free milling material is encountered it is planned 

to be processed in the currently operating CIL circuit. The current plan allows sufficient sulphide 
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stockpiles to be generated to ensure continuous operation of the concentrate circuit prior to 

recommencing sulphide processing. 

Wiluna currently has the capacity to process free milling ore in conjunction with tailings material 

via the Wiltails repulping trommel and linear screen, as well as the ability to process sulphide ore 

in the float plant, producing sulphide concentrate. However, due to poor payability and marketing 

challenges, a BIOX processing facility is proposed for the sulphide ore. This study targets 4 years 

of continuous sulphide feed from the open pit at 750ktpa.  The CIL processing facility is also 

available for processing oxide and transitional material when the BIOX plant is not processing 

material. When processing oxide or transitional material, the plant has a capacity of 1.7 Mtpa 

when processing oxide and 1.3 Mtpa when processing transitional material. Tailings retreatment 

through the Wiltails repulper gives a total throughput of 3.2 Mtpa.  

Underground operations are planned to begin prior to the depletion of the open pit sulphide ore. 

Early works can be undertaken underground, such as diamond drilling, dewatering and 

rehabilitation of access development, whilst the open pits are in operation, this should allow a 

seamless transition from open pit ore to underground ore. 

This study also investigates the timeline for environmental, heritage and mining approvals for 

mining the Wiluna deposit. 

Wiluna Mining Centre Open Pit Ore Reserve estimate 

Wiluna Mining Corporation Open Pit Ore Reserve Summary as of 1st November 2023 

    CONTAINED ORE RESERVES 

Wiluna Mining 
Centre Open Pit 

Cut-off Proved Probable Total 
 

g/t Au 
kt g/t Au koz Au kt g/t Au koz Au kt 

g/t 
Au 

koz Au 

NOVEMBER 2023 MINING ONE MINERAL RESERVES – WILUNA CENTRAL MINE AREA 

Bulletin Oxide 0.35       32.3 0.70 0.7 32.3 0.70 0.7 

Bulletin Trans 0.42       182.7 1.13 6.7 182.7 1.13 6.7 

Bulletin Fresh 0.87       230.8 2.47 18.3 230.8 2.47 18.3 

West Lode 
Oxide 

0.35       154.5 0.61 3.1 154.5 0.61 3.1 

West Lode Trans 0.42       422.7 0.86 11.7 422.7 0.86 11.7 

West Lode Fresh 0.87       1,159.1 2.77 103.2 1,159.1 2.77 103.2 

East Lode Oxide 0.35       138.0 0.50 2.2 138.0 0.50 2.2 

East Lode Trans 0.42       332.2 1.08 11.5 332.2 1.08 11.5 

East Lode Fresh 0.87       544.0 2.51 43.9 544.0 2.51 43.9 

Total Oxide 0.35       325.4 0.57 6.0 325.4 0.57 6.0 

Total Trans 0.42       937.6 0.99 29.9 937.6 0.99 29.9 

Total Fresh 0.87       1,933.8 2.66 165.4 1,933.8 2.66 165.4 

Total OP n/a       3,196.8 1.96 201.3 3,196.8 1.96 201.3 
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Wiluna Mining Corporation Underground Ore Reserve Summary as of 1st November 2023 

    CONTAINED ORE RESERVES 

Wiluna Mining 
Underground 

Reserves 
Cut-off Proved Probable Total 

 g/t Au kt g/t Au koz Au kt g/t Au koz Au kt g/t Au koz Au 

NOVEMBER 2023 MINING ONE MINERAL RESERVES – WILUNA CENTRAL MINE AREA 

           

Total UG 2.6 895.8 4.43 127.7.0 513.0 3.88 64 1,408.7 4.23 191.7 

           

 

Wiluna Mining Corporation Tailings Ore Reserve Summary as of 1st November 2023 

    CONTAINED ORE RESERVES 

Wiluna Mining 
Tailings 

Reserves 
Cut-off Proved Probable Total 

 g/t Au kt g/t Au koz Au kt g/t Au koz Au kt g/t Au koz Au 

NOVEMBER 2023 MINING ONE MINERAL RESERVES – WILUNA CENTRAL MINE AREA 

           

Total Tailings - - - - 22,962.0 0.56 410.8 22,962.0 0.56 410.8 

           

 

Processing 

The feed to the processing plant will be a combination of free milling oxide/transition/sulphide, 

refractory sulphide and historic tailings. The free milling ore and tailings will be processed by the 

current leach operation, and the tailings reclaimed using the newly constructed scrubber circuit. 

For refractory sulphide ore, the BIOX circuit will be refurbished to enable onsite processing of the 

concentrate to produce gold doré. The refractory sulphide ore will be processed at 750 ktpa 

through the existing crushing, grinding and flotation circuits, the concentrate oxidised in the BIOX 

circuit, and the BIOX residue leached and recovered to produce gold doré. Each campaign will 

be supplemented by tailings reclaim through the scrubber circuit for a total throughput of 3.2 Mtpa. 

The estimated capital cost to refurbish the BIOX circuit and three additional thickeners is 

approximately A$40M. The estimate was developed to Class 4 (±25%). The additional thickeners 

are required for the water balance and manage concentrate storage, and include a new flotation 

tailings thickener, a new neutralisation discharge thickener and refurbishing the unused 

oxide/grinding thickener as a final tailings thickener. 

The estimated operating cost for 750 ktpa of refractory sulphide and up to 3.2 Mtpa of tailings 

retreatment is A$58M/y. The operating costs on a per tonne basis for the different ore processing 

are below. 
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Type Unit Value 

Tailings Retreatment (Grinding Circuit) A$/t tailing 15.20 

Free Milling A$/t ore 22.96 

Sulphide Flotation A$/t ore 39.78 

BIOX A$/t concentrate 303.64 

Tailings Retreatment (Scrubber Circuit) A$/t tailing 5.94 

 

Tailings 

The current tailings storage facility, TSF K, is expected to reach capacity of the approved crest 

height of 518.5 mRL by Q3 2025 based on the current planned throughput. As of the start of 

November 2023, there is approximately 5.1 Mt remaining to 518.0 mRL. 

The final approved crest height for TSF K is 537 mRL, however, there is insufficient storage 

capacity for TSF K to sustain throughput at 3.2 Mtpa and store the Life of Mine (LOM) tailings for 

the Production Target Case. Another TSF is therefore required to supplement TSF K for the 

Production Target Case. A preferred location, design and cost for a new TSF (TSF L) were 

developed. The capital cost for the crest lifts on TSF K and the construction of TSF L was 

estimated to be $38M over the LOM.  

 

Infrastructure 

An upgrade of part of the Wiluna village is planned to replace some of the accommodation blocks. 

The upgrade includes demolition of a number of the existing blocks and installation of 25 four-

room modules as a replacement. The estimated capital cost is approximately $8M. 

A centralised wastewater treatment facility is also planned at a cost of $1.5M. This would allow 

treatment of site wastewater, whereas currently the wastewater is collected and disposed of by 

tanker or evaporated from ponds. Tanker removal is an ongoing expense, and licensing of these 

types of facilities is expected to become more difficult over time. 

The site power demand is expected to increase to approximately 12.2 MW with restart of the 

BIOX circuit and underground operations, which is within the capacity of the power plant facility 

onsite. The contracted gas supply and transportation agreements will need to be increased. 

Water from the eastern borefield will be used for the grinding, flotation, BIOX process, village, 

TSF decant return and mine dewatering water will be used for tailings retreatment. While recent 

abstraction rates from the eastern borefield has not sustained the 1.5 GL/y license limit, upgrades 

are planned to increase abstraction levels to the licenced limit. For tailings retreatment, the 

unused oxide/grinding thickener will be refurbished to increase the recycle of water within the 

processing plant, to supplement the TSF decant return and mine dewatering water and will sustain 

operation at 3.2 Mtpa.  

 

Heritage, Environment and Permitting 

Wiltails processing construction, commissioning and mining of the Western Cell tailings for 

treatment have existing Mining Approval. New Mining Approval will be required for ongoing 

Wiltails and ore treatment, as well as open pit mining at Bulletin and West Lode cutbacks, and 
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mining of tailings from TSF C and TSF H. Refurbishment and operation of the BIOX plant should 

also be incorporated in this Mining Proposal. Mining Approval will also be required for open pit 

mining of East Lode cutback.  

There is existing Mining Approval and DWER abstraction licence for the Eastern Borefield, which 

provides good quality water for the treatment plant. Additional bores have been constructed in 

this area, and Mining Approval is required for construction of the pipeline and overhead powerline 

and for ongoing operation of the expanded borefield under existing abstraction limits. Renewal of 

water abstraction licences will be required early in 2024 under normal renewal processes. 

Existing Mining Approval covers a small area for mining of calcrete material for use in pH 

balancing associated with BIOX treatment. Registered Heritage sites cover some calcrete mining 

areas, which will need to be resolved by December 2025 to excise parts of this area under s18 

Heritage Act provisions. Other calcrete mining areas will require proper identification for suitability 

of quantity and quality and new Mining Approval to enable calcrete mining by December 2025, in 

preparation for commissioning and operation of the refurbished BIOX plant. 

With the BIOX operation scheduled for commissioning mid-2026 the calcrete Mining Approvals 

will be required in advance of this time. 

For the Production Target case, existing Mining Approval covers underground mining at Bulletin 

and Happy Jack mines and associated ore treatment, which can be resumed with notification of 

resumption being provided to the Mines Safety Inspectorate. 

 

Economic Evaluation 

A range of open pit and underground mining options in conjunction with tailings reprocessing were 

evaluated to explore their relative value for the Wiluna assets. Both open pit and underground 

mining were used to provide a minimum six years of flotation feed to produce gold doré via BIOX.  

Oxide and transition ore are treated by CIL when available and flotation tailings are also treated 

through the CIL plant. Tailings reprocessing is used to increase the throughput to a total 3.2 Mtpa 

to maximise utilisation of the plant. 

The preferred case presented is the Production Target case, which has BIOX production 

commencing in July 2026 using open pit ore. Prior to this oxide and transition material from the 

open pits are treated through CIL, along with historic tailings. Underground mining fresh material 

commences in October 2027 to supplement production of fresh material from open pits.  

This production target must be read in conjunction with the cautionary statement that there is a 

low 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 Production Target physicals include the following: 

Material Source Mt Au (g/t) 

Open Pit 3.84 2.09 

Underground 1.95 4.29 

Tailings Remining 24.3 0.55 
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The Production Target case has the following metrics: 

Gold Price A$2880/oz A$3084/oz1 

Gross Cash Surplus $435M $558M 

Less Growth CAPEX (including BIOX refurb) $73M $73M 

Net Cash Surplus $364M $488M 

NPV8 $198.6M $282.0M 

IRR 53% 112% 

CER 2.7 3.85 

Operational Efficiency 0.75 0.70 

Payback 5.5 3.8 

AISC $2,015 $2,015 

MCNCF -$82.6M -$66.4 

Gold Produced (koz) 641.7 641.7 

1Gold price at time of writing. 

2Based on mining 24.3 Mt tonnes of Wiltails resource being 73% of total resource. 

3Mining 3.8 Mt of OP ore including 100% reserves and 20% inferred resources, which is 23% of the total OP resources. 

4Mining 2.0 Mt of UG ore including 100% reserves and 20% inferred resources, which is 7% of the total UG resources 
and 21% of the Measured and Indicated resources. 

 

The Production Target has a maximum cumulative negative cash flow (MCNCF) of -$82.6M which 

represents the financing required. FTI Consulting advised this was a key performance measure, 

along with NPV and undiscounted cash flow. 

The Production Target has been developed as part of the PFS. Further work is underway to 

progress the study to Feasibility Study (FS). 

 

The following is recommended: 

Short term 

➢ Progress studies for BIOX refurbishment, tailings storage, permitting, environmental 

approvals, and other critical work to progress the PFS and Feasibility Studies (FS). 

Long term 

 Expand process and mining to optimum throughput with tailings remining and fresh ore 

production to doré via BIOX. 

Next steps 

Further work to progress the study to a FS level of detail is recommended. 
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2 INTRODUCTION 

Mining One Pty Ltd (Mining One) was engaged by FTI Consulting to complete a Pre-Feasibility 

Study (PFS) for the Wiluna Mining Operation, part of the Wiluna Mining Corporation Limited 

(WMC). The Wiluna Mining Operation is located at the northern end of the Western Australian 

goldfields approximately 530 north of Kalgoorlie (Figure 2-1). 

 

 

Figure 2-1: Wiluna Site Location in Western Australia 

 

Wiluna Mining Corporation (WMC) owns and operates the Wiluna Gold Plant, village, bore fields, 

tailings storage facilities (TSFs) and tenements associated with the operation. The gold deposits 

are: 

• Matilda Deposit within M53/034 and M53/041. 

• Williamson Deposit within M53/797. 

• Wiluna Gold Deposits within mining leases M53/30, M53/200, M53/32, M53/40, M53/44, 

M53/468, M53/96 and M53/50 (and other peripheral and miscellaneous leases). 

The Wiluna gold deposits are located within the Wiluna Goldfield, close to the town of Wiluna in 

Western Australia. The nearest capital city is Perth, 750 km to the southeast. The closest regional 

centres are Kalgoorlie, 540 km to the south and Meekatharra, 183 km to the west. 
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FTI Consulting were appointed as voluntary administrators of the WMC group of companies on 

20 July 2022. A Deed of Company Arrangement (“DOCA”) proposed by the administrators was 

approved by creditors on 7 July 2023. 

Following appointment of the administrators, mining and processing of sulphide ore to produce 

saleable concentrate continued until December 2022. Production then shifted to processing 

stockpiled sulphides, followed by free-milling ore from stockpiles. In March 2023, a 3 month trial 

reprocessing tailings was performed, which confirmed recovery assumptions. From June 2023, 

material from the dump leach stockpile has been treated. In September 2023, the Wiltails repulper 

for tailing reprocessing will be commissioned, which will allow co-processing of tailings and dump 

leach material, or processing of tailings only at a higher rate.  

Mining One were first engaged in February 2023 to review and investigate the geology, 

geotechnical, mining (open pit and underground) and processing of Wiluna material and develop 

value opportunities to increase the ongoing viability of the Wiluna operation.  

The Value Optimisation Study was completed in April 2023. The study identified a preferred long-

term development case for Wiluna based on tailings reprocessing and flotation treatment of fresh 

ore to produce a concentrate, which is subsequently processed to doré by BIOX. Oxide and 

transition ore are processed in the existing CIL circuit when sufficient stocks are available.  

The following opportunities were identified during the Value Optimisation Study: 

Short term 

➢ Operate tailings reprocessing, with oxide feed when available (dump leach feed). 

➢ Investigate options to increase tailings and oxide throughput with low capital. 

Medium term 

➢ Develop the opportunity to run sulphide ore at 750 ktpa with the current float plant and a 

refurbished BIOX plant, along with tailings through CIL plant at relatively low capital. 

Long term 

➢ Expand processing and mining to the optimum throughput with tailings remining and fresh 

ore production to doré via BIOX. 

Work commenced immediately on the short term opportunities. To develop the medium term 

options for the site, the Value Optimisation Study progressed to a Pre-Feasibility Study. The basis 

of the study is: 

➢ Develop open pit mining only options, while working on development of open pit and 

underground mining options. 

➢ Refurbish the BIOX plant for treatment of sulphide concentrate to doré at 750 ktpa. 

➢ Oxide, transition, and free milling sulphide material treated through the existing CIL facility. 

➢ Flotation tailings treated through existing CIL. 

➢ Tailings retreatment through Wiltails repulper to give a total throughput of 3.2 Mtpa, 

compared to the current maximum 2.2 Mtpa. 

➢ Development of site water balance and tailings storage options, as well as environmental 

and permitting requirements. 
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➢ Integrate underground mining into the production schedule to manage project value and 

risk. 

Wiluna’s long term opportunities require more detailed studies to define and de-risk. That work 

will be conducted as the plan to return to underground mining is developed, along with other work 

to progress the study to a FS. 

This PFS presents the results of the study work conducted for the restart of open pit and 

underground mining, refurbishment of BIOX, and tailings reprocessing to develop a low capital, 

high value option for Wiluna. 
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3 GEOLOGY 

3.1 Introduction and Scope 

Mining One Consultants were engaged by Wiluna Mining Corporation (Subject to Deed of 

Company Arrangement) to construct an independent Mineral Resource model estimate of the 

Wiluna Mining Centre gold deposit located in Western Australia.  This estimate has been reported 

under the JORC 2012 guidelines. 

The model was required to ensure there was a Mineral Resource estimate that was suitable for 

both open pit and underground potential mining scenarios.  The updated model covers the South, 

West and North Wiluna areas of the project. 

3.2 Deposit Location 

The regional location of the Wiluna Gold Project is in the Mid West region of Western Australia, 

see Figure 3-1 and Figure 3-2 below. Is it situated on the edge of the Western Desert at the 

gateway to the Canning Stock Route and Gunbarrel Highway. The local town of Wiluna is the 

main service centre, where both the local Martu people live and fly-in/fly-out workers for the mine 

are based. 

 

 

Figure 3-1: Wiluna Location Map (Lambert-Smith, n.d) 

 



 

5362_M_7767_Final.docx          18 

WILUNA PFS 

WILUNA MINING CORPORATION 

 

 

Figure 3-2: Geological Map of the Yilgarn Craton and its Terranes (Innes, 2021) 

3.3 Geological Setting 

The Wiluna Gold Mine is located in the northeastern Goldfields region of Western Australia. The 

geology of the mine consists of a complex structural regime that has resulted in multiple 

mineralization styles, including orogenic gold deposits. 

The main mineralized structures at Wiluna include the Wiluna Main, East and Bulletin shear 

zones, which have been folded and faulted over time. These structures are hosted in the Archean-

aged Wiluna greenstone belt, a sequence of volcanic and sedimentary rocks that formed over 2.7 

billion years ago. 

The Wiluna Main shear zone is the most significant mineralized structure at the mine and hosts 

the majority of the gold resources. It comprises a series of interrelated, east-northeast trending 

shears and folds that have been steeply dipping, and contain multiple generations of quartz veins 

and sulfide mineralization. 

The East shear zone is a parallel structure to the Wiluna Main and hosts both gold and nickel 

mineralization. The Bulletin shear zone, located to the east of the Wiluna Main, is a broad, 

northeast-trending structure that contains significant gold mineralization. 

Overall, the complex geological setting of the Wiluna Gold Mine has resulted in a diverse range 

of mineralization styles.  The regional geological setting is shown in Figure 3-3 below. 
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Figure 3-3: Regional Geological Map showing the Matilda and Wiluna Domains 
(Lambert-Smith, n.d.) 

3.4 Deposit Mineralisation 

Mineralization at Wiluna is both hosted and controlled by a north- and northeast-trending, steeply 

east and west-dipping sets of dextral strike-slip faults that runs through the area (interpreted to 

be a subsidiary structure of the larger Perseverance Fault). Formation of this structure may be 

due to the emplacement of the nearby granitoid bodies (Lambert-Smith, n.d.).  

Gold mineralization is comprised of two main types. Firstly, an earlier non-refractory quartz reef 

hosted style and a refractory lode style. The quartz vein hosted mineralization is hosted in 

stratigraphic reefs emplaced along discontinuities within the stratigraphy (Apex Gold PTY LTD, 

2011).  
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The refractory mineralization is controlled by the Wiluna Fault System. The ore shoots generally 

plunge to the north, within an overall trend to the south with the stratigraphy. Mineralization is 

localized along faults at dilational bends or jogs, fault intersections, horsetail splays and within 

subsidiary overstepping faults (Apex Gold PTY LTD, 2011). The wall rock is altered, along with 

the structural deformation and mineralization is asymmetric in relation to the main fault planes 

due to the dextral fault movement post mineralization. This forms a distinct sequential wall-rock 

alteration around the faults. Alteration assemblages can vary depending on the host rock, but two 

major alteration zones can be defined in general which include a distal chlorite-calcite and 

proximal sericite-silica-albite-dolomite/ankerite-arsenopyrite-pyrite zone. Stibnite is also present 

in a few deposits such as Moonlight, West Lode and Happy Jack (Apex Gold PTY LTD, 2011). 

Gold occurs at sub-microscopic particles within or in solid solution with sulfide minerals such as 

pyrite and arsenopyrite. Gold is not particularly associated with pyrite mineralization at Wiluna 

and large volume percentages do not always indicate good grade.  

Arsenopyrite occurs as fine-grained (<1 mm) silver coloured rhombs, which are mostly 

disseminated throughout the groundmass of the wall rock. It is closely associated with Au 

mineralization, with high Au grade generally coinciding with high arsenic (As) concentrations. Au 

occurs as both solid solution and as sub microscopic particulate inclusions within the crystals 

(Lambert-Smith, n.d.). 

3.5 Exploration History 

Various exploration and drilling programs have occurred at different times in the Wiluna gold 

region.  

The East Lode has experienced surface drilling between 1999 – 2004, testing the old workings 

above 1200 mRL. Drill holes intersected both the hanging and footwall zones that have not been 

stopped by previous workings (Apex Gold PTY LTD, 2011).  

The East Lode north area underwent Initial drilling between 1991 and 1997 identified numerous 

targets at depth throughout the Wiluna mine area. Following up drilling between 1998 – 2001 

identified some of the more promising intersections. Apex Minerals started a program of resource 

definition on East Lode North in late 2006 from the surface. 

East Lode South was discovered from surface RC drilling, which was followed up from 

underground. This resulted in stopes between 1200 and 1400 mRL. Further extensional drilling 

from 1310 level identified further mineralisation to the 1200 mRL and is open to depth (Apex Gold 

PTY LTD, 2011). 

The West Lode seen initial surface drilling between 1991 and 1997 identifying numerous targets 

at depth. Further drilling is required to evaluate the extents of mineralisation and to upgrade the 

inferred resource to indicated. 

Initial surface drilling to test the northern extensions of West Lode discovered additional significant 

mineralisation on another splay structure (Apex Gold PTY LTD, 2011). Additional surface drilling 

at the end of 2007 to mid-2008 discovered Calvert but was difficult to accomplish due to limited 

favourable drill positions around North Pit and the core yard. 

No significant information is available about drilling of Calais. However, infill drilling during early 

2009 confirmed down plunge continuation of the upper shoot mined on 750 – 800 levels, which 

identified significant mineralisation. 
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Burgundy was discovered during the brief tenure of Oxiana. Subsequent drilling by Apex Minerals 

uncovered extensive mineralised system that was developed over a nine-month period. Infill 

drilling was abandoned due to the oblique angle and distance required and ground conditions 

caused fine targeting to be almost impossible (Apex Gold PTY LTD, 2011). Further drilling was 

postponed until more suitable positions became available. 

Drilling during the 1990’s identified significant surface mineralisation of Essex extending at depth. 

Further drilling by Normandy via an exploration drive at the bottom of Happy Jack underground 

discovered another major mineralised zone (Apex Gold PTY LTD, 2011). 

Previous drilling at Henry by Agincourt and Apex Minerals has delineated a resource between 

550 and 700 mRL with an average drill spacing of 30m. Further close quarter drilling for ore 

development and resource definition was accomplished from within the deposit, upgrading the 

area between 615 – 714 mRL to an indicated classification (Apex Gold PTY LTD, 2011). 

3.6 Drilling Source Data 

The complete Wiluna drilling database was supplied to Mining One where a combination of 

diamond and reverse circulation drillholes were used to inform the updated block model. A total 

of 38,149 drillholes were contained within the Wiluna_MM.mdb Access database. A total of 

1,098,838 discrete assay intervals are also contained within the database.  Figure 3-4 and Figure 

3-5 below displays the extensive drill coverage that exists across the Mineral Resource deposit 

area. 

 

 

Figure 3-4: Wiluna Drilling Dataset Long Section View – Mining Centre Area 
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Figure 3-5: Wiluna Drilling Dataset Plan – Mining Centre Area 

3.7 Sample QAQC 

Wiluna Mining Corporation has an industry standard set of QA/QC procedures in place, which are 

relevant for reporting a gold resource. This includes crush grind checks, appropriate use of 

certified reference materials (CRM) in the form of blanks and standards, insertion of field 

duplicates, adoption of certified laboratories, and appropriate use of statistical methods to assess 

related data. A CRM labelling procedure, where the CRM label is stuck on the cut sheet, provides 

a method to ensure any CRM failures can be tracked and accounted for.  Review of the QAQC 

results available do not indicate any fatal errors within the drilling and sampling database. 

3.8 Density Data 

A total of 13,942 bulk density measurements have been collected at Wiluna, of which, 3,147 are 

within the Wiluna North area. Wiluna South has significantly less bulk density measurements of 

651 samples. While Wiluna West has the highest number of bulk density measurements with 

5,313 in total. The bulk density data has been flagged utilizing the same wireframes as the assay 
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samples and has been undertaken by domain and weathering state.  Backfill material was 

assigned a 2.1 density value. 

The average bulk densities used for the Wiluna validation model are summarized in the Table 

3-1, below. 

 

Table 3-1: Density Values used in Wiluna Validation Model 

Material Type Mineralisation Waste 

Oxide 2.00 2.19 

Transition 2.50 2.52 

Fresh 2.80 2.80 

3.9 3D Domain Modelling 

The domain models for the Wiluna deposit were created using a 0.2 ppm Au grade cut off for the 

low grade domains and a 2 ppm Au cut-off for the high grade domains.  The domains were created 

in Leapfrog software with some of the high grade domains supplied by the Wiluna Geologists and 

the remainder independently created by Mining One. Due to the nature of the supplied high-grade 

wireframes from site and the inclusion of economic compositing to generate the other volumes, 

individual assays within the domains may be higher or lower than these thresholds. These 

domains are shown in Figure 3-6. 

 

 

Figure 3-6: Wiluna Domain Models (North to the Right) – Plan View 
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3.10 Compositing and Statistical Analysis 

Composites were created from the drilling dataset with a 1m composite length chosen.  The 

average sampling interval within the assay dataset is 1m.  This composite length is suitable for 

both open pit and underground potential mining scenarios. 

The summary statistics for both the high grade and low grade domains are summarised in Table 

3-2 and Table 3-3 below. 

 

Table 3-2: Wiluna High Grade Composite Statistics 

Variable Au_ppm As_ppm S_pct Sb_ppm 

Number of samples 96407 26326 61811 19362 

Minimum value 0.005 0.01 0 0 

Maximum value 110 268560 25.16 76500 

Mean 4.54683 5591.769 1.4791 74.57652 

Median 2.46958 3301.6 1.164 30 

Variance 51.1297 53301771 1.5246 1323611 

Standard Deviation 7.1505 7300.806 1.2348 1150.483 

Coefficient of variation 1.57263 1.305634 0.8348 15.42688 

 

Table 3-3: Wiluna Low Grade Composite Statistics 

Variable Au_ppm As_ppm S_pct Sb_ppm 

Number of samples 266146 49092 106384 30975 

Minimum value 0.005 0 0 0 

Maximum value 30 27500 34.06621 13259.2 

Mean 0.598352 1163.883 0.550772 29.42255 

Median 0.32 500 0.37 12.7 

Variance 1.328524 3507978 0.531361 44704.85 

Standard Deviation 1.152616 1872.96 0.728945 211.4352 

Coefficient of variation 1.926319 1.609234 1.323497 7.186162 
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3.11 Oxidation Modelling 

The oxidation state of material within the Mineral Resource model was coded using surfaces 

provided by the site geologists which were created from the drilling database. Blocks were coded 

oxide, transition or fresh according to these surfaces.  Oxidation codes assigned to the model are 

1= Fresh, 2=Transition and 3=Oxide.  The spatial distribution of the oxidation coding is shown in 

Figure 3-7 below. 

 

 

Figure 3-7: Wiluna Oxidation Coding – Looking West 

3.12 Top Cuts 

Analysis of the composite files indicates that top cuts located at 110 ppm Au an 30 ppm Au for 

the high grade and low grade domains respectively brings the Coefficient of variation closer to 

1.5 for the high grade and below 2.0 for the low grade domains.  The histograms for each domain 

are shown as follows. 

 



 

5362_M_7767_Final.docx          26 

WILUNA PFS 

WILUNA MINING CORPORATION 

 

 

Figure 3-8: Wiluna High Grade Au ppm – Histogram 

 

Figure 3-9: Wiluna Low Grade Au ppm – Histogram 

3.13 Block Model Construction 

The validation block model was constructed in Surpac with the South, West and North Wiluna 

deposits included in the one model file.  The parent block size used was 10m (Y) by 5m (X) by 

5m (Z) with sub blocking down to 2.5m (Y) by 1.25m (X) by 1.25m (Z).  The block model 

parameters are summarised in Table 3-4, below. 
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Table 3-4: Wiluna Block Model Extents 

 

3.14 Block Model Attributes 

The block model attributes used in the 2023 validation model are summarised in Table 3-5, below. 

 

Table 3-5: Wiluna Validation Model Attributes 

 

3.15 Dynamic Anisotropy 

To account for the varying orientation of the mineralised domains within the Wiluna deposit 

dynamic anisotropy was used to enable the search ellipsoid orientations to be modified according 

to the structural trends.  This was done using Surpac software where a dip and azimuth is 

assigned to each block centroid based on the wireframe domain orientations that is then in turn 

used to change the ellipsoid orientation on a block by block basis. 

An example of the dip and azimuth assignment of blocks is shown in Figure 3-10 below. 

Type Y X Z 

Minimum Coordinates 8600 8950 100

Maximum Coordinates 13700 11400 1600

User Block Size 10 5 5

Min. Block Size 2.5 1.25 1.25

Rotation 0 0 0

Attribute Name Type Description 

as_ppm Calculated 695.4*au_ok_ppm+1561

au_ok_ppm Float Ordinary Kriged Gold Grade

ave_dist_comps Float Average distance to composites from block centroid

azimuth Float azi

block_var Float block variance

density Float ORE: OXIDE=2.00, TRANS=2.50, FRESH=2.80      WASTE: OXIDE=2.19, TRANS=2.52, FRESH=2.8  BACKFILL=2.10

dip Float ellipsoid dip

dip_dir Float ellipsoid dip direction

dist_near_comp Float Distance to nearest composite from block centroid

krig_var Float Kriging variance

mined Integer 1=mined, 0=insitu

num_comps Integer number of composites used tio inform block centroid

ore_code Integer 1=LG, 2&3=HG, 0=Waste

ore_type Integer 1=free milling, 2=refractory

ox_code Integer 1=Fresh, 2=Trans, 3=Oxide (using 2020 updated surfaces)

res_cat Integer 1+measured, 2=indicated, 3=inferred, 4=unclassified

res_pit_3250 Integer 1=above $3,250 AUD, 0=below

s_pct Calculated 1493*au_ok_ppm+6022

sb_id2_ppm Float ID2 estimate for Antimony

topo Integer 0=above topo, 1=below topo

var_zone Integer 1=MAIN NS Zones, 2=CROSS CUTTING DOMAINS
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Figure 3-10: Wiluna Deposit – Dynamic Azimuth Coding 

3.16 Grade Estimation 

Gold and arsenic grades were estimated into the model using ordinary kriging. Sulphur and 

antimony grades were estimated into the model using inverse distance squared.  

Three estimation passes were used with dynamic isotropy applied to account for changes in 

orientation of the mineralised domains.  Three estimation passes were used at 25m, 50m and 

250m search radii.  Minimum/Maximum samples used were 3/15, 2/10 and 1/3 for each pass 

respectively.  Variogram parameters used were in line with historical estimates for the Wiluna 

deposits as shown in Table 3-6, below and some example variograms are shown in Figure 3-11 

and Figure 3-12. 
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Table 3-6: Wiluna Variogram Parameters 

 

 

 

Figure 3-11: Wiluna Domain 400 Variograms (December 2020 WMC Internal Memo) 
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Figure 3-12: Wiluna Domain 500 Variograms (December 2020 WMC Internal Memo) 

3.17 Ore Type 

The Wiluna deposit contains gold mineralisation that is either free milling or refractory in nature.  

The refractory gold component is locked within the sulphide crystal lattice and therefore requires 

different processing methods than the free milling components.  The free milling zones are 

generally related to the cross cutting domains such as Golden Age.  The ore type classification is 

therefore based on mineralised domain orientation in conjunction with information provided by 

Wiluna Mining. 

Free milling gold mineralisation is coded into the model ore type attribute as “1” whereas the 

refractory domains are coded as “2”.  The spatial distribution of ore type is shown in Figure 3-13 

below. 
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Figure 3-13: Wiluna Model Ore Type Coding – Plan View 

3.18 Resource Classification 

The Mineral Resource model was classified into Measured, Indicated and inferred categories.  

The classification was based on drill spacing and confidence in the geological continuity of the 

mineralised structures.   Wireframes were created for the measured and indicated areas to reflect 

this classification and “smooth” the coding process.  The distribution of the classification is shown 

in Figure 3-14, below.  The average composite criteria for each resource category are 

summarised in Table 3-7, below. 

 

Table 3-7: Wiluna Central Mining Area Resource Class Composite Criteria 

Category Measured Indicated Inferred 

Average Distance to Composites (m) 11.78 15.81 49.49 

Average Distance to Nearest Composite (m) 7 11.13 41.82 

Average Number of Composites 25 21 13 
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The 2023 Mineral Resource contains more Inferred material than the 2020 OK Model (25.24Mt 

vs 8.44Mt).   

The material increase in inferred Resources is largely sourced from depth extensions of the 

known mineralised domains.  Where deeper drilling intercepts show mineralised domains 

continuing the 2023 model has assessed that extensions to these intercepts are valid and in line 

with the general geological continuity of the Wiluna mineralised system.  Even with these 

extensions the average distance to drillhole assays is 49m within the inferred blocks, this is 

assessed as reasonable given the style of mineralisation and understanding of the deposit. 

 

 

Figure 3-14: Wiluna Resource Classification – Looking West 

3.19 RPEE Pit Shell 

A reasonable prospect of economic extraction pit shell was run in order to report “open pit” 

resources from the Mineral Resource model.  The pit shell was run at a $3,250 AUD/oz gold price 

in order to capture upside potential.  Lower cut-off grades are applied within this pit shell and then 

higher cut-off grades in relation to requirements for underground mining were applied below the 

pit shell. 

3.20 Void/Pit Depletion 

The 2023 Mineral Resource model was depleted based on the underground void model supplied 

by the Wiluna Mining Company and the as mined pit surfaces. All blocks within 5m of the 

underground mined wireframes were coded as mined. The “mined attribute in the model was 

coded 1 for mined material and 0 for insitu material.  The void models used to deplete the Mineral 

Resource are shown in Figure 3-15. 
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Figure 3-15: Wiluna Void and Pit Depletion Model 

3.21 Pit Backfill Material 

Volumes derived from the as mined surfaces combined with recent surveys were used to 

represent the backfill material placed within the historically mined open pits.  The model was 

coded “2” in the mined attribute where the backfill is located.  The backfill was assigned a 2.1 

density value. 

3.22 Wiluna Mining Centre Resource Model Results 

Open pit Mineral Resources were reported within the $3,250/oz optimisation shell and above a 

0.35 ppm Au and 0.7 ppm Au cut-off for oxide and sulphide mineralisation respectively.  The 

results are summarised in Table 3-8, below.  The distribution of blocks and grade tonnage curve 

are shown in Figure 3-16 and Figure 3-17 respectively. 

Table 3-8: Wiluna Mining Centre Open Pit Model Results 

 

Material Type Res Cat Volume Tonnes Au_ppm As_ppm Sb_ppm S_ppm Au oz Cut-Off

MEASURED 39,598 110,873 2.43 3254 79 9656 8,662

INDICATED 2,702,391 7,566,694 2.86 3549 74 10291 695,765

INFERRED 757,551 2,121,142 3.38 3912 579 11069 230,503

3,499,539 9,798,709 2.97 3624 184 10452 935,655

MEASURED 6,633 16,582 2.54 3325 26 9810 1,354

INDICATED 1,080,859 2,702,148 1.06 2301 43 7611 92,089

INFERRED 289,043 722,607 1.25 2433 97 7894 29,040

1,376,535 3,441,338 1.11 2334 54 7681 122,812

MEASURED 3,020 6,039 2.49 3290 27 9735 483

INDICATED 952,641 1,905,281 0.85 2155 39 7297 52,068

INFERRED 598,387 1,196,773 1.19 2389 77 7801 45,788

1,554,047 3,108,094 0.99 2248 54 7496 98,928

6,430,121 16,348,141 2.20 3,091 132 9,307 1,157,396

FRESH

SUBTOTAL

TRANSITION

SUBTOTAL

0.7 ppm

0.35 ppm

0.35 ppm

M1 JUNE 2023 BLOCK MODEL - PIT RESOURCES ($3,250 AUD oz SHELL)

OXIDE

SUBTOTAL

GRAND TOTAL
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Figure 3-16: Wiluna Mining Centre Model Open Pit Material – Plan View 

 

 

Figure 3-17: Wiluna Resource Model Open Pit Material – Grade Tonnage Curve 

The Mineral Resources for the underground component were reported above a 2.3 ppm Au cut-

off grade and below the $3,250/oz RPEE pit shell.  These results are summarised in the Table 

3-9, below. 
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