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Figure 2: Regional geology of the Mt Chalmers mine area showing the location of the Tungamull fault in relation to other mineralised locations. 

Local Geology: Mt Chalmers Mine Area 

The informal stratigraphic subdivisions in the mine 
area are after Large and Both (1980) and were 
adopted by Taube (1990). The oldest rocks in the area, 
the 'footwall sequence' of pyritic tuffs, are seen only in 
the Mt Chalmers open pit and in drill holes away from 
the mine. The rock is usually a light coloured eutaxitic 
tuff with coarse fragments, mainly of chert, porphyritic 
volcanics and chloritic volcaniclastics. The associated 
alteration comprising silicification, sericitisation and 
pyritisation of this basal unit becomes more intense 
close to mineralisation. 

The 'mineralised sequence' overlying the 'footwall 
sequence' predominantly comprises tuffs, siltstones 
and shales and contains stratabound massive 
sulphide mineralisation and associated exhalites: thin 
barite beds, chert and occasionally jasper, hematitic 
shale and thin layers of bedded disseminated 

sulphides. Dolomite has been recorded in the 
mineralised sequence close to massive sulphides. This 
sequence represents a hiatus in volcanic activity and a 
period of water-lain sediment and chemical 
deposition. 

Low grade mineralisation extends several hundred 
metres beyond the pit in places (Taube 1990). 

Figure 3 shows a 1:500 scale geology map of the mine 
area compiled from the best available historical 
mapping. The surface mapping was compiled from a 
pre mine map produced by Mount Morgan Limited in 
1975 while the pit geology is taken from an undated 
plan (circa 1980) produced by Geopeko Ltd. 

A Schematic long-section through the Mt Chalmers 
deposit prior to open-cut mining is shown in Figure 4.  
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Figure 4: Mt Chalmers Geological Long Section AA’. 

 

 

 

 

Deposit Type 

The Mt Chalmers project is identified as a Volcanic Hosted Massive Sulphide (VHMS) deposit. Mt Chalmers is 
considered to be a close analogue to the Kuroko VHMS deposits in Japan (Figure 5). 
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Figure 12: Isometric view of the Mt Chalmers sulphur content block model as percentage blocks with assayed drillholes. 

Mineral Grades Shells 

A visual description of the copper, zinc, silver and gold 
distribution at Mt Chalmers (from block model grade 
items CU1PC, PB1PC, ZN1PC, AG1 & AU1) is shown 
in Figure 13 to Figure 16 below. The 3D shells in each 
image represents mineralised material as a ‘3D 
contour’ at selected representative lower grade cut-
off’s as noted in the figure descriptions.  
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Figure 13: Copper Mineralisation Grade Shell - (Cu >0.30%) - From Block Model – Oblique View. 

* View Direction: Azim=140 degrees, Dip=+0 degrees - approximately south-east. 
** Historic Mt Chalmers Pit / Topographic Surface – (Brown). 

 

 

Figure 14: Zinc Mineralisation Grade Shell - (Zn >0.30%) - From Block Model – Oblique View. 

* View Direction: Azim=140 degrees, Dip=+0 degrees - approximately south-east. 
** Historic Mt. Chalmers Pit / Topographic Surface – (Brown). 
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Figure 15: Gold Mineralisation Grade Shell - (Au >0.50g Au/t) - From Block Model – Oblique View. 

* View Direction: Azim=140 degrees, Dip=+0 degrees - approximately south-east. 
** Historic Mt. Chalmers Pit / Topographic Surface – (Brown). 

 

 

Figure 16: Silver Mineralisation Grade Shell - (Ag >5.0g Au/t) - From Block Model – Oblique View. 

* View Direction: Azim=140 degrees, Dip=+0 degrees - approximately south-east. 
** Historic Mt. Chalmers Pit / Topographic Surface – (Brown).
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Figure 20: Stage one open pit design for the Mt Chalmers ore reserve estimate. 



ORE RESERVE ESTIMATE 

 60 

 

Figure 21: Stage two open pit design for the Mt Chalmers ore reserve estimate. 
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Figure 22: Stage three open pit design for the Mt Chalmers ore reserve estimate.
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Table 26: Material Assumptions for the Mt Chalmers Ore Reserve Estimate, March 2024.

Production Costs 

Mining Ore (BCM) $11.95  

Mining Waste (BCM) $7.37  

Blasting (BCM) Oxide $1.60, Transition $3.00, Fresh 
$4.20 

Grade Control (t Ore) $1.40  

Processing (t Ore) $34.40  

Concentrate Transport (t Con) $14.70  

General & Administration (t Ore) $4.50  

Dewatering (BCM) $0.25  

Rehabilitation (BCM Waste) $0.20  

Mining Extras (BCM) $0.35  

State Royalty Cu 5.0%, Zn 5.0%, Au 5.0%, Ag 5.0%, 
Py 5.0% 

Processing Recoveries 

Copper 96.4% 

Gold 81.1% 

Silver 88.5% 

Zinc 91.7% 

Sulphur 62.0% 

Mill Head Grade 

Copper 0.63% 

Gold 0.48g/t 

Silver 5.40g/t 

Zinc 0.29% 

Sulphur 4.30% 

Optimisation Metals Price Assumptions 

Copper ($/t) $9,210  

Gold ($/oz) $2,200 

Silver ($/oz) $25  

Zinc ($/t) $2,722  

Pyrite ($/t) $200  

Exchange Rate ($USD-$AUD) $0.63  

Pit Depth (m) 220m 

Volume Ore Mined (BCM) 2.96m BCM 

Volume Ore Mined (t) 9.6Mt 

Volume Waste Mined (BCM) 19.3m BCM 

Stripping Ratio 6.5:1 

Dilution & Mining Recovery 

The grades and metal stated in the Ore Reserves 
Estimate includes dilution and allowances for losses 
which may occur when the material is mined or 
extracted. These factors are defined by this study at a 
PFS level and are considered appropriate.  

The Ore Reserve is derived entirely from Measured 
and Indicated Mineral Resources. Inferred Resource 
was assigned 0% grade and therefore assumed to be 
waste. Mining modifying factors have been 
incorporated in the Ore Reserve Estimate at a rate of 
5% mining dilution and 95% mining recovery. 

Criteria Used or Classification 

The Mineral Resource Estimate on which the Ore 
Reserve Estimate is based was prepared previously 
for the Company by independent resource geologists 
HGMC and published by the Company on the 22nd 
November 2022 and further updated in this report. 

Mining Method 

The Mt Chalmers deposit is proposed to be mined as a 
three-stage open pit using conventional mining 
methods. The final pit is designed to a nominal vertical 
depth of 220m and incorporates 60-70° batter angles 
and 7m berm widths.  Ramps are either 15m wide 
(single lane) or 24m wide (double lane) and have a 
gradient of 1 in 9. The PFS proposes a conventional 
drill and blast, load and haul open pit mining 
operation to supply ore to a processing plant with an 
annual throughput of 1 million tonnes per annum.  

Each of the three stages of the open pit at Mt 
Chalmers will deliver between 2.8Mt and 3.9Mt to the 
proposed process plant located at site. 
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Pit Design Parameters  

The open pit design is based on the optimised pit shell and incorporates the geotechnical parameters (Table 27) 
determined in this PFS and proposed mining equipment. 

Table 27: Pit design parameters. 

Pit Design Parameters Value 

Bench Height (m) 20 metres based on geotechnical guidelines. 

Berm Width (7) 7 metres based on geotechnical guidelines. 

Batter Angle (degree) 60-70 degrees based on geotechnical guidelines. 

Double Lane Ramp Width 24 metres. 

Single Lane Ramp Width 12 metres. 

Ramp Gradient 1 in 9. 

Goodbye Cut  Maximum 5 metres. 

Ore Reserve Cut-Off Grade 

The cut-off grade was calculated as part of the mine 
optimisation analysis used to estimate the Ore 
Reserve. The cut-off grade used for the reporting of 
the Ore Reserve Estimate was a diluted, payable 
copper equivalent (CuEq) grade of 0.35% CuEq. This 
figure was derived from metal prices, metallurgical 
recoveries, smelter payabilities, and Queensland state 
government royalties.  

The Mineral Resources Estimate was converted to an 
Ore Reserves Estimate by the application of Whittle 
optimisation software to generate a series of nested 
pit shells. An optimum shell was then selected which 
not only achieved an attractive rate of return but also 
the desired process plant throughput and design 
parameters derived by COMO through comprehensive 
metallurgical testwork. 
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Figure 23: Isometric view of the three staged open pit at Mt Chalmers.  

Compliance Statement - JORC 2102 Ore Reserve Estimate  

The Ore Reserve Estimate for Mt Chalmers (Cu, Pb, Zn, 
Au, Ag and S) project, located in Queensland, 
Australia presented in this report have been carried 
out in accordance with the Guidelines of the 
“Australasian Code for Reporting of Exploration 
Results, Mineral Resources and Ore Reserves”, (The 
JORC Code), December 2012, prepared by the Joint 
Ore Reserves Committee of The Australasian Institute 
of Mining and Metallurgy (AusIMM), the Australian 
Institute of Geoscientists (AIG) and Mineral Council of 
Australia (MCA). 

The Information in this Report that relates to the Mt 
Chalmers Ore Reserve Estimate and is based on 
information compiled by Mr Gary McCrae, a 

Competent Person who is a Member of the 
Australasian Institute of Mining and Metallurgy. Mr 
McCrae is a full-time employee of Minecomp Pty Ltd. 
Mr McCrae has sufficient experience that is relevant to 
the style of mineralisation and type of deposit under 
consideration and to the activity being undertaken to 
qualify as a Competent Person as defined in the 2012 
Edition of the “Australasian Code for Reporting of 
Exploration Results, Mineral Resources and Ore 
Reserves”.  

Mr McCrae consents to the inclusion in the report of 
the matters based on his information in the form and 
context in which it appears. 
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Figure 24: Mt Chalmers block model showing copper equivalent resource by category (yellow = Measured, pink = Indicated, blue = Inferred). 
Looking towards 140º, 30º dip. Grid cells are 200m x 200m. 

 

Figure 25: Isometric view of the Mt Chalmers sulphur content block model as percentage blocks with assayed drillholes. 
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M I N I N G  P R O D U C T I O N  C O S T S  
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Mt Chalmers open pit mining production cost 
estimates were prepared by Minecomp using first 
principles for load and haul, mining services and 
overhead costs for the open pit mining operations and 
confirmed by estimates provided from operational 
contractors. Drill and blast costs were estimated using 
contract service provider quotations for a similar drill 
and blast practice at other similar operations in 
Australia. The costs have been validated and adjusted 
where necessary to align with similar sized Australian 
open pit mining projects. The open pit mining and 
production costs are presented in Table 28. 

The mining cost estimation for the Mt Chalmers 
deposit is based on the selected mining fleet and 
supporting resources required to extract the orebody 
providing feed to the proposed one million tonne per 
annum process plant, which in turn relies on the 
mineralisation characteristics and potential size of the 
mineable resource. A diesel price of $1.53/litre is 
considered for diesel fuel usage as supplied by 
QMines and is based on current discounted wholesale 
costs including Federal Government Fuel Excise 
Rebate, freight costs and site storage. The mining cost 
for the pit optimisation was estimated for each 5m 
bench height increment. 

Open pit mining cost estimates for mining waste rock 
and mining ore have been calculated as bank cubic 
metres (BCM) and it is estimated over the Life of Mine 
(LOM)(Table 29). The project will mine 3.2 million BCM 
of ore and 16 million BCM of waste material. Grade 
control and General and Administration (G&A) costs 
are estimated using ore tonnes. 

Table 28: Mining production cost parameters. 

Description 

Mining Ore (BCM) $11.95  

Mining Waste (BCM) $7.37  

Blasting (BCM) Oxide $1.60, Transition $3.00, 
Fresh $4.20 

Grade Control (t Ore) $1.40  

General & Administration (t Ore) $4.50  

Dewatering (BCM) $0.25  

Rehabilitation (BCM waste) $0.20  

Mining Extras (BCM) $0.35  

 

Table 29: Mining production cost estimate. 

Description Unit Volume Cost ($) 

Mining Ore (BCM) BCM 3,222,050 $38,503,498 

Mining Waste (BCM) BCM 20,962,825 $154,496,020 

Blasting (BCM) BCM 24,184,875 $77,149,751 

Grade Control (t Ore) t/Ore 10,410,001 $14,574,001 

General & 
Administration (t Ore) 

t/Ore 10,410,001 $46,845,005 

Dewatering (BCM) BCM 24,184,875 $6,046,219 

Rehabilitation (BCM 
waste) 

BCM 20,962,825 $4,192,565 

Mining Extras (BCM) BCM 24,184,875 $8,464,706 

Total   
 

$350,271,765 

 

Pit Dewatering  

The dewatering design comprises two overarching 
phases for the purpose of the PFS. The primary pit 
dewatering phase comprises staged pumping stations 
which transfer the Mt Chalmers pit water up to the 
lined Tailings Storage Facility (TSF) to be utilised as 
process water. Secondary dewatering involves 

catchment of rain / ground water into the pit during 
mining operations and transferring it to the TSF. The 
cost estimate has been calculated to install suitable 
industry standard water lines and pump hire to 
dewater the open pit on completion of the TSF and 
maintain the status once dewatered. 
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Waste Rock Deposition 

The project schedule envisages a total of 16 million 
BCM of waste rock material over approximately 9.8 
years LOM. Mine waste material will be deposited 
within Integrated Waste Rock Landforms (IWRL) 
specific to site and topography. Mt Chalmers is an 
existing mine site with waste dumps. QMines intends 
to integrate the existing waste dumps during Stage 1 
of the mine plan.  

It has been calculated that 2.7 million BCM of material 
from the first stage pre-strip overburden will be 
utilised in the construction of the TSF.  The remainder 

of the waste material is designated to be deposited 
into the northern waste dump and to a southern site 
later in the mining cycle. The dumps are planned to be 
terraformed during operations specific to the local 
topography. 

The proposed above ground IWRL dumps have been 
planned for construction central to the open pit for 
minimum haulage costs. The TSF construction and 
tailings material information can be seen in the TSF 
summary. 
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M I N E  S C H E D U L E  
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Potentially Deleterious Elements 

In addition to the revenue streams from the three 
concentrates, analysis of concentrates demonstrates 
that there are low levels of deleterious elements, apart 
from lead, which reports to the copper concentrate 
and silica in the zinc and pyrite concentrates. Testing 
demonstrates that the lead content in the copper 
concentrate may be managed by: 

⚫ Maintaining a copper to lead ratio in the plant feed 
of three copper to one lead. 

⚫ Utilising Dextrin to selectively depress galena from 
chalcopyrite. 

In addition, off-spec copper concentrate may be 
stored onsite, and blended with low-lead concentrates 
to meet smelter specifications and avoid concentrate 
rejection or incurring penalty costs. 

Concentrates produced during the testing were further 
tested for deleterious elements, by the following two 
methods: 

1. Low levels (ppm) by AAS, by ALS Global. 

2. All other elements/compounds by XRF by ALS 
Global. 

Minor metals in concentrates are listed in Table 39.

 

Table 39: Minor metal elements in concentrate. 

Analyte Detection Limit Copper Concentrate Zinc Concentrate Pyrite Concentrate 

As (%) 0.01% 0.03 0.03 0.03 

BaO (%) 0.01% 0.22 1.11 1.35 

Bi (%) 0.00% 0.026 0.004 0.009 

Cr (%) 0.01% 0 0.06 0.06 

Hg (ppm) 0.002 <0.002 0.03 0.024 

MgO (%) 0.01% 0.44 1.42 1.51 

P2O5 (%) 0.01% <0.01 <0.01 0.02 

SiO2 (%) 0.01% 2.85 8.43 12 

Sb (%) 0.01% 0.02 <0.01 <0.01 

Sr (%) 0.00% 0.005 0.018 0.023 

U (%) 0.00% <0.002 <0.002 <0.002 

V (%) 0.00% 0.001 0.002 0.004 
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then the copper concentrate grade setpoint should be 
increased to reduce the amount of concentrate, or else 
the blend should be changed to a lower copper 
content. Copper concentrate thickener overflow and 
copper filter filtrate are pumped to the process water 
dam for recycling to the circuit. 

Copper Filtration 

The thickened copper concentrate is pumped to the 
copper concentrate filter, where the moisture content 
is reduced to less than the transportable moisture 
content. The copper filter is designed to maintain a 
utilisation rate of 80%, allowing changeouts of filter 
media and any other routine maintenance during the 
remaining 20% of the time. 

The copper filter design capacity is 10 t/h, with a 
nominal duty of 6.5 t/h. This rate is sufficient to filter 
concentrates produced at 125 t/h mill feed rate with 
an average copper grade of less than 1.00% copper 
and a recovery of 90% and a utilisation of 80%. Filter 
cake flows by gravity from the filter press into the 
copper concentrate bunker and is then loaded by 
front-end loader into concentrate trucks or loaded into 
a dedicated copper concentrate storage bay. Copper 
concentrate thickener overflow and copper filter 
filtrate are pumped to the process water dam for 
recycling to the circuit. 

Zinc Rougher Flotation  

The copper flotation circuit tailings stream feeds to the 
zinc flotation circuit. Prior to zinc flotation, the 
sphalerite particles must be reactivated whilst 
maintaining depression of pyrite particles. Lime is 
added to the zinc conditioning tank to increase the pH 
to the required setpoint level of between 5-7 pH units. 
Reagents are added to the zinc flotation conditioning 
tank to activate the zinc minerals (sphalerite particles): 

⚫ Copper Sulphate. Copper sulphate is a sulphide 
activator. 

⚫ Lime. Lime will increase the pH, whilst assisting in 
depressing pyrite. 

⚫ SIBX. Once activated, sphalerite is strongly 
hydrophobic and suitable for collection by 
xanthates. The SIBX assists in pyrite depression, 
and the dosage added will vary with the pyrite 
level in the ore. 

⚫ Frother.  

⚫ Additional frother is added as required. 

From the zinc conditioning tank, the slurry flows to the 
zinc rougher/scavenger cells, where a medium grade 
zinc concentrate is achieved, at a high zinc recovery. 
The zinc concentrate is then pumped to the zinc 
regrind mill, and the zinc flotation tailings are pumped 
to the pyrite recovery circuit. 

Zinc Rougher Concentrate Assay 

A bleed stream of the zinc rougher concentrate stream 
flows into the on-stream analyser. This analyser 
determines the concentration of Cu, Fe, Zn, Pb, S in the 
zinc concentrate in real time, and calculates the zinc 
recovery and mass pull to rougher concentrate. 

Zinc Regrind Mill 

Mineralogical testing carried out to date indicates that 
a significant percentage of the sphalerite particles are 
intimately intergrown with pyrite particles. It is not 
possible to produce a clean concentrate without 
further liberation from the pyrite particles. For this 
reason, a ‘polish’ regrind is required to further liberate 
pyrite particles from sphalerite particles. Mineralogical 
assessment indicates that a grind in the range of 30-
40 microns will be sufficient to liberate the majority of 
the sphalerite from pyrite. 

The zinc regrind mill is a 250 kW overflow ball mill. 
The product from the zinc regrind mill is pumped to a 
bank of eight, 150 mm diameter CAVEX cyclones. Four 
cyclones will be in duty at any time, with the 
remaining two cyclones on standby. The cyclone 
overflow flows to the zinc cleaner circuit and the 
cyclone underflow flows back to the zinc regrind mill 
feed chute. 

Zinc Cleaner Flotation 

The zinc cleaner flotation circuit comprises a cleaner 
and recleaner bank of flotation cells, which 
sequentially Increase the zinc grade in the 
concentrate, whilst minimising pyrite recovery. The 
concentrate specification is 50% zinc or higher. 

Zinc Final Concentrate Assay 

A bleed stream of the zinc final concentrate stream 
flows into the on-stream analyser. This analyser 
determines the concentration of Cu, Fe, Zn, Pb, S in the 
zinc concentrate in real time, and calculates the zinc 
recovery to final concentrate. 


