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Item 1 SUMMARY 

This Technical Report on the Çayeli Operations (the Property or Operations) has been prepared by Qualified 
Persons (QPs) Richard Sulway, Michael Lawlor and Andy Briggs of First Quantum Minerals Ltd (FQM, the 
issuer or the Company). This report focusses on Mineral Resource and Mineral Reserve updates, specifically 
in relation to a newly defined copper and zinc deposit adjacent to the current mining operations. 

It supersedes a Technical Report prepared for the OperationΩǎ ŦƻǊƳŜǊ ƻǿƴŜǊǎΣ issued in March 2006 and 
titled Technical Report on Mineral Resource and Mineral Reserve Estimates, Çayeli Mine, Republic of Türkiye 
(Roscoe Postle and Associates Inc (RPA), March 2006). 

The effective date for the updated Çayeli Mineral Resource and Mineral Reserve estimates is 30th April 2025. 

1.1 Property ownership, location and overview 

4ŀȅŜƭƛ .ŀƪƛǊ TǒƭŜǘƳŜƭŜǊƛ !Φ Φ (ÇBI) is a wholly owned subsidiary company of FQM. 9ǘƛ aŀŘŜƴ TǒƭŜǘƳŜƭŜǊƛ DŜƴŜƭ 
aǸŘǸǊƭǸƐǸ (Eti), a company wholly owned by the Government of Türkiye, holds the operating licence for the 
mine and has leased it to ÇBI. 

The ÇBI Operations, comprising an underground copper and zinc mine, together with associated processing 
facilities, is located 8 km south of the town of Çayeli and approximately 18 km from the coastal city of Rize, 
which is on the Black Sea coast of north-eastern Türkiye. 

Figure 1.1 Location of the Çayeli Operations, Rize Province, Türkiye 

 

The current Operations commenced in late 1994, producing copper and zinc concentrates from ore mined 
by conventional underground methods in what is known as the Main Orebody. In 2021, with the Main 
Orebody in its final stages of production and nearing closure, three diamond holes were drilled targeting an 
anomaly detected by a land-based gravity survey (FQM, 2020), located approximately 300 m south of the 
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Main Orebody. The discovery hole (D0202167) intersected 33 m at an average grade of 2.4% Cu in what is 
now referred to as the South Orebody. 

Exploration drilling proceeded from 2021, from surface positions and from underground cuddies. An 
underground exploration heading was also driven towards the South Orebody on the 1040 mRL sublevel, 
intersecting mineralisation in December 2023. Underground drilling from this and other sublevels continues 
to this day. 

A new life of mine (LOM) plan has been produced focussing on production from the newly defined South 
Orebody and continuing through to 2036. This plan is supplemented with production from remnant areas 
within the Main Orebody, over an intermittent period between 2025 and 2036. 

The existing ore processing plant consists of conventional crushing, grinding, selective flotation and pressure 
filtration facilities. The copper and zinc concentrates, containing silver and gold as by-products, are 
transported by road to the nearby port of Rize. Plant tailings are partly used to fill the underground voids 
after mixing with cement at a paste fill facility. The balance is discharged at depth into the Black Sea. These 
existing facilities will continue to be used for processing of the South Orebody feed. 

1.2 Operations background 

ÇBI is an existing operation that has been mining and processing copper and zinc ores for more than thirty 
years. The associated infrastructure as required by these operations remains in place and includes sealed 
roads, power lines and substations, a process plant, site offices, workshops, tailings/paste fill disposal and 
waste storage facilities. 

The mined ore is truck hauled to surface and dumped into one of several ore blending bins. The ore is then 
selectively reclaimed into a bunker at the process plant, from where it is fed to a two-stage crushing facility. 
¢ƘŜǊŜ ŀǊŜ ǎŜǾŜǊŀƭ ƻǊŜ ǘȅǇŜǎ ǘƘŀǘ ŀǊŜ ƳƛƴŜŘ ŀƴŘ ǘƘŜƴ ōƭŜƴŘŜŘ ƛƴǘƻ ŜƛǘƘŜǊ ƻŦ ŀ ά{ǇŜŎέ aŀƛƴ hǊŜōƻŘȅΣ άbƻƴ-
ǎǇŜŎέ aŀƛƴ hǊŜōƻŘȅΣ ά{ǇŜŎέ {ƻǳǘƘ hǊŜōƻŘȅ ƻǊ άbƻƴ-specέ South Orebody feed1.  

The blended ore feed is crushed and then conveyed to a fine ore silo. From the silo, the crushed ore is 
conveyed further to the grinding unit, which includes two closed-circuit ball mills. The ground ore is then fed 
to the flotation system. 

The copper and zinc flotation concentrates are subsequently fed to a thickener tank, followed by cleaning, 
filtration and final dewatering. Copper and zinc concentrates are loaded into road trucks and transported to 
the Rize port, approximately 26 km away from the Operations site. 

That portion of the process tailings that is not used for underground paste filling is transferred via pipeline 
to a mixing tank on the Çayeli coast. The tailing is discharged from that tank into another pipeline extending 
out into the Black Sea. 

Power to the Operations site is provided by a 31.5 kV line connected to the Turkish national grid system. 
Power is then distributed into the underground mine, to the milling circuit and into the plant and other site 
facilities, from two transformers. 

1.3 Project approvals 

Projects that are documented to have started production and/or commenced operations before the 
publication in February 1993 of the Environmental Impact Assessment Regulation of Türkiye (number 21489) 

 
 
1 Spec ore types are typically copper rich and zinc poor.  Conversely, Non-spec ore types are typically zinc rich, and contain 
bornite and lead mineralisation.  Comprehensive definitions are provided in Sections 13.1 and 17.2. 
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are deemed to be exempt from submitting an Environmental Impact Assessment (EIA). 4.LΩǎ ŜȄŜƳǇǘƛƻƴ ŦǊƻƳ 
the EIA process is applicable due to the Company being issued with an operating (business) licence in July 
1987, which licence is a legal requirement for the commencement of operations. The Directorate of Mining 
Affairs and Natural Resources of Türkiye confirmed the EIA exemption on the 25th of May 2010. 

The Environmental Licence conditions stipulate that in accordance with the Mining Waste Regulations of 
Türkiye, a Waste Management Plan must be updated and submitted every five years. Information to enable 
the Project Environmental Licence to be renewed was submitted to the Ministry of Environment and 
Urbanisation (the E&U Ministry) in November 2019.  

In March 2021, ÇBI renewed its five year Integrated Environmental Permit that governs the environmental 
compliance requirements for integrated plants, which will be valid until March 2026. In October 2017, ÇBI 
also renewed the permit for operations at the Rize port concentrate storage and handling facility, which is 
valid until 2027. 

An integral part of the waste management plan relates to the discharge of tailings into the Black Sea, and to 
ǘƘŀǘ ŜƴŘΣ ǘƘŜ 9ϧ¦ aƛƴƛǎǘǊȅ ŀǊŜ ǘƻ ŀǇǇƻƛƴǘ ŀ άǎǇŜŎƛŀƭ ŜȄǇŜǊǘƛǎŜ ŎƻƳƳƛǎǎƛƻƴέ ǘƻ ǊŜǾƛŜǿ ǘƘŜ ŜȄǘŜƴǎƛǾŜ ŘƛǎŎƘŀǊƎŜ 
monitoring records and the plan for continued discharge (Item 1.10).  In the absence of that commission 
being appointed, the Ministry has formally confirmed in writing that ǘƘŜ /ƻƳǇŀƴȅΩǎ ƻǇŜǊŀǘƛƻƴǎ άΧΧΦ Ŏŀƴ 
ŎƻƴǘƛƴǳŜ ǿƛǘƘƛƴ ǘƘŜ ǎŎƻǇŜ ƻŦ ǘƘŜ ŎǳǊǊŜƴǘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇŜǊƳƛǘ ǇǊƻŎŜǎǎέΦ This confirmation was given in 
March 2021 during the lead up to permit renewal. 

During the 2025 environmental permit renewal process, the Ministry has reiterated its earlier position in 
writing, stating: άΧŦǊƻƳ ǘƘŜ ǇŜǊǎǇŜŎǘƛǾŜ ƻŦ ǿŀǎǘŜ ƳŀƴŀƎŜƳŜƴǘ ƭŜƎƛǎƭŀǘƛƻƴΣ ǘƘŜǊŜ ƛǎ ƴƻ ƻōƧŜŎǘƛƻƴ ǘƻ ǎǳōƳƛǘǘƛƴƎ 
an environmental permit applicationΦέ  

1.4 Production history 

From the commencement of operations in 1994, up until the end of April 2025, total ÇBI production was 28.5 
Mt of plant feed yielding 3.5 Mt of copper concentrate at an average grade of 21.7% Cu, and 1.7 Mt of zinc 
concentrate at an average grade of 49.2% Zn. 

1.5 Geology and Mineral Resource 

The main Çayeli mineralisation is located along the contact between a hanging wall of pyroclastics (tuffs) and 
basalts, and a footwall of rhyolite and felsic pyroclastic rocks. Hydrothermal alteration related to the 
formation of the deposit is restricted to the footwall stratigraphy and is in the form of clay (argillite) and 
chlorite. The mineralisation is a typical example of a volcanogenic massive sulphide (VMS) style of deposit, 
characterised by two main styles, i.e., massive sulphides and associated stockwork mineralisation. The key 
economic elements are Cu and Zn and to a lesser degree Ag as a by-product. Au is present but is very patchy 
and limited in its distribution. 

A Mineral Resource estimate was compiled in May 2025 to incorporate all new South Orebody drilling assay 
data up to the 30th of April 2025.  As part of this work, remnant areas of the Main Orebody were also modelled 
for inclusion in the Mineral Resource estimate.  All remnant areas of the Main Orebody are above 800 mRL, 
below this level the Main Orebody is mined out. 

The estimates were completed for copper (Cu), zinc (Zn), lead (Pb), Silver (Ag), gold (Au) and density. Drillhole 
samples were composited to 2 m intervals and coded according to their respective rock and mineralisation 
domains. As per previous site practices, oxidation was not modelled as all mineralisation is sited at depth and 
largely unaffected by surface weathering.  All elements were estimated into a block model using optimised 
parameters for ordinary kriging while density was estimated into blocks where there was sufficient sample 
support. 
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Block estimates were validated per element and per domain using visual inspection, comparisons of mean 
values against input sample data, as well as multiple oriented grade trend validation slices. Estimate results 
per element and domain compare well with their input data. Grade trend plots of key elements show good 
reproduction of input sample grades. 

Mineral Resource classification has been guided by: 

¶ A Cu metal equivalent (Cueq) grade of 0.90%, determined using long term consensus metal prices, costs 

and metal recoveries. 

¶ A floating stope style optimisation run on the South Orebody mineralisation for a minimum stope size 

of 6 m by 14 m by 25 m in the X, Y and Z directions respectively and a cut-off grade of 0.90% Cueq. 

¶ Geological and grade continuity, drill grid spacing, drilling quality control results and mining constraints 

where relevant. 

Mineral Resources have been classified as Inferred or Indicated; no Measured Mineral Resources have been 
reported. The Mineral Resource statement is provided in Table 1-1.  While Au is payable in Non-spec Cu 
concentrate, it was excluded from the statement for two reasons: 

1. The Au grade estimates are considered indicative, being reflective of 6 m composite samples.  

2. The contribution to final concentrate return is relatively low due to a low plant recovery.  

Table 1-1 Çayeli April 30th 2025 Mineral Resource statement using a 0.90% Cueq cut-off grade  

Orebody Classification Tonnes (Mt) Cu (%) Zn (%) Ag (ppm) 

Main Indicated 0.54 3.55 3.59 31.50 

South 
Indicated 8.79 1.33 2.48 9.09 

Inferred 0.46 0.64 2.31 6.39 

 Total Indicated 9.33 1.46 2.54 10.37 

 Total Inferred 0.46 0.64 2.31 6.39 

Mineral Resources are reported inclusive of Mineral Reserves. 

1.6 Metallurgy and mineral processing 

The ÇBI processing facility has been in continuous operation for over thirty years, treating a range of ore 
types from the Main Orebody. Ore throughputs reached a peak of 1.34 Mtpa in 2014 and then steadily 
decreased to 691,000 tpa in 2024 due to ore depletion and a reduced number of operating stopes. 

¢ƘŜ Ƴŀƛƴ ƻǊŜ ǘȅǇŜǎ ǘǊŜŀǘŜŘ ƘŀǾŜ ŎƻƳǇǊƛǎŜŘ ΨȅŜƭƭƻǿΩ ƻǊŜǎ ŎƻƴǘŀƛƴƛƴƎ ƘƛƎƘ ŎƻǇǇŜǊ ƎǊŀŘŜǎΣ ŀƴŘ ƭƻǿ όғп҈ύ ȊƛƴŎ 
ƎǊŀŘŜǎΣ ǿƛǘƘ ŀƴŘ ǿƛǘƘƻǳǘ ōƻǊƴƛǘŜ ƳƛƴŜǊŀƭƛǎŀǘƛƻƴΣ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ΨōƭŀŎƪΩ ƻǊŜǎ ǿƛǘƘ ƘƛƎƘ ȊƛƴŎ ŎƻƴǘŜƴǘΣ ŀƴŘ ΨŎƭŀǎǘƛŎΩ 
ores (with and without bornite mineralisation) which exhibited intergrowths of chalcopyrite within grains of 
sphalerite. Yellow ores have produced Spec copper and zinc concentrates, and clastic and black ores have 
produced Non-spec concentrates2. 

Significant historical data exists on the blending and treatment of these ores and historic recoveries and 
concentrate grades are expected to be achieved in years 2025 to 2027 and 2035, 2036 when treating the 
remnant material from the Main Orebody. The recently discovered South Orebody comprises two main ore 

 
 
2 Comprehensive definitions of ore types and processing specifications are provided in Sections 13.1. 
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types ς ΨȅŜƭƭƻǿΩ ƻǊŜ ŀƴŘ ΨōƭŀŎƪΩ ƻǊŜǎΦ  ¢ƘŜ ōƭŀŎƪ ƻǊŜǎ ŎƻǳƭŘ ōŜ ŦǳǊǘƘŜǊ ǎǳōŘƛǾƛŘŜŘ ƛƴǘƻ ƘƛƎƘ ŀƴŘ ƭƻǿ ƎǊŀŘŜ ȊƛƴŎ 
ores. These ores will provide most of the plant feed for the remainder of the mine life. 

Three composite samples of material from the South Orebody were tested by MRD, Hacettepe University, 
Ankara in 2024. Additionally, just over 5,000 t of mineralised mine development material from the South 
Orebody was successfully treated in the existing milling and flotation circuit, using existing operating 
parameters, and achieving good recoveries and concentrate grades. 

Testwork indicated that the South Orebody ores, and particularly the yellow ores, had higher Bond ball mill 
and abrasion indices, suggesting higher energy requirements in the milling circuit, in addition to a higher 
consumption of grinding media. 

In the treatment of both ore types, the operating parameters were like those already being employed in the 
treatment of Main Orebody plant feed, with the same grind size requirements and the same flotation reagent 
additions. 

Flotation testwork highlighted that the yellow and black ores should not be blended during treatment.  Yellow 
ores produced Spec copper concentrates, but the zinc feed grades (0.1% to 0.2% Zn) were too low to warrant 
treating this material through a zinc flotation circuit.  Black ores produced a Non-spec copper concentrate 
and a Spec zinc concentrates. Recoveries and concentrate grades achieved in testwork are shown in Table 
1-2. 

Table 1-2 Recoveries and concentrate grades for the South Orebody plant feed 

 

Note that a zero recovery is assigned for zinc for the footwall material despite the concentrate grade showing 
2.5% Zn.  This is because no payment is received for zinc in the copper concentrate. 

The ÇBI ore processing facility consists of conventional crushing, grinding, selective flotation, and pressure 
filtration circuits. The facility is equipped with an online Yokogawa process control system and an SGS Expert 
System.  

A simplified block flowsheet of the plant is presented in Figure 1.2. 

Cu Zn % Cu % Zn Ag ppm Au ppm

Footwall (Spec con.) 92.0 Cu 23.0 2.5 20.0 1.3

Zinc Ores (Blend 2) 60.0 75.0 Cu 19.0 10.0 40.0 5.0

(Non-spec Cu con.) Zn 5.0 50.0 65.0 3.0

Recoveries, % Concentrate grades
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Figure 1.2 Simplified block flowsheet for the ÇBI processing facilities 

 

Since the ore types generated from the South Orebody are expected to be similar to the current ore types 
from the Main Orebody, but without the complications of bornite or clastic ores, the existing circuit at Çayeli 
does not require any modifications to the flowsheet, nor the introduction of new reagents to treat South 
Orebody ores. 

No additional equipment will be required to handle the anticipated ore throughput or feed grades for both 
the remnant ores from the Main Orebody, and the longer-term feed from the South Orebody. 

Due to the significant age of the equipment, a programme has been in place for some years to replace worn 
and corroded equipment, affecting equipment reliability, and posing a significant challenge for the processing 
plant.  A capital allowance of $6.6 M has been provided for equipment replacement over the remaining life 
of mine and this includes provision for a new primary jaw crusher.   

1.7 Mining and Mineral Reserve  

An underground bulk mining method is in use at Çayeli, with the practice of backfilling to maximise the 
stoping of ore in a sequential extraction manner. Figure 1.3 shows a 3D view through the Main and South 
Orebodies. Ore production in the Deep Orebody below the Main 800 mRL sublevel was essentially completed 
by 2020. 



  

Page | 19  

NI 43-101 Technical Report October 2025 
Çayeli Operations 

The existing underground mine, to the base of the abandoned Deep Orebody sublevels, reaches a depth of 
about 550 m below surface. The hoisting shaft has been decommissioned and backfilled, whilst leaving the 
ladderway compartments open for secondary egress and downcast ventilation.  Access into the existing mine 
is now via a decline, which above the 800 mRL sublevel is positioned in the hangingwall. A new ramp from 
surface is being developed to access the upper South Orebody, and its completion is imminent. 

Ore and waste development is carried out conventionally, using jumbo drills, front end loaders and 
articulated dump trucks.  In zones where weak rock mass conditions are experienced, rock breakers are used 
in place of jumbo drilling and blasting. 

The primary production method for the Main Orebody is conventional long hole stoping with extraction 
maximised by means of paste filling or with unconsolidated waste rock fill. The method is overhand (i.e., 
progressing from bottom-up in each stoping block), retreating from a mined slot rise, and featuring primary, 
secondary and tertiary stope sequencing. 

The prevailing rock mass and host rocks can be classified as poor to fair quality, characterised by intense 
schistosity and foliation. These conditions require special attention and intensive ground support and 
reinforcement measures.  

Figure 1.3 Longitudinal schematic (3D) view through the Main, Deep and South Orebodies 

 

An NSR approach was used to define that part of the Mineral Resource eligible for conversion to a Mineral 
Reserve.  Modelled blocks were eligible if the NSR value was equal to or in excess of the estimated overall 
life of mine (LOM) average operating cost. 

The calculated NSR value accounted for metal prices, process recovery projections, TCRCs (i.e., treatment 
and refining charges), concentrate freight charges, and recovered metal payability. Unit operating costs were 
estimated in detail from mid-year 2024 budget/forecast costs accounting for fixed and variable components, 
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specific production activities, consumables usage and unit charges, power and fuel consumption, operating 
and maintenance labour, general and administrative charges, and concentrate handling up to the Rize port. 

The April 30th 2025 Çayeli Mineral Reserve estimate and statement is presented in Table 1-3. 

Table 1-3 Çayeli April 30th 2025 Mineral Reserve statement, at $4.10/lb Cu, $1.20/lb Zn, $22.50/oz Ag 

 

The inventory in Table 1-3 reflects individually designed ore development and stope openings, which are fully 
ŘƛƭǳǘŜŘ όōƻǘƘ άǇƭŀƴƴŜŘέ ŀƴŘ άǳƴǇƭŀƴƴŜŘέύ ŀƴŘ ŀŘƧǳǎǘŜŘ ŦƻǊ ƳƛƴƛƴƎ ǊŜŎƻǾŜǊȅΦ 

Additional notes: 

¶ Mineral Resources are reported inclusive of Mineral Reserves. 

¶ For reasons associated with the compositing of gold samples, an indicative gold (Au) grade is not 

included in the Mineral Reserve statement. 

¶ Whilst small discrepancies may occur in the figures due to rounding, the impact is not material. 

1.8 Production schedule 

Table 1-4 combines and summarises the annual production schedule information for ore development and 
stoping in both orebodies. This table reports the schedule figures after the application of both planned and 
unplanned dilution (and mining recovery losses). 
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Table 1-4 Annual schedule of combined mine development and stope tonnes and grades 

 

A blended plant feed schedule accompanies the mining production schedule and this is summarised in Table 
1-5.  In this instance, there is a no cross-blending from the Main Orebody mined ore types to the 
corresponding plant feed.  Similarly, there is no cross-blending from the South Orebody mined ore to the 
corresponding plant feed. 
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Table 1-5 Annual schedule of plant feed tonnes and grades 

 

1.9 Infrastructure 

In addition to the overview of existing Operations infrastructure in Item 1.2, further facilities will be required 
to sustain the extended Operations to 2036, and specifically to cater for new production from the South 
Orebody, e.g.: 

¶ a new primary underground ventilation fan, plus auxiliary fans 

¶ a new paste fill thickener 

¶ a new primary mine dewatering pump 

¶ a new primary jaw crusher 

¶ replacement flotation cells and reagent tanks 

These facilities and equipment are included in the capital cost provisions summarised in Item 1.11. 

1.10 Tailings disposal 

Owing to topographical constraints, there is no surface tailings disposal and storage facility within the Project 
licence area. Excess tailings, not required for paste fill in the mine, are piped to a mix tank on the Black Sea 
coast via a 7.5 km long overland pipeline. In what is referred to as Deep Sea Tailings (DST), the tailings are 
then piped out to sea through a 3 km long pipeline and discharged at a depth of 275 m. The Black Sea aquatic 
environment is anoxic below a depth of 150 m and does not support any form of marine life. The seawater 
is naturally rich in hydrogen sulphide and deficient in dissolved oxygen. 

Since the commencement of operations, a total of 15.4 million tonnes of tailings has been discharged via DST 
placement.   

For over twenty years a discharge monitoring programme has been carried out by the Central Fisheries 
Research Institute (SUMAE) affiliated with the Ministry of Agriculture and Forestry.  There are ten offshore 
discharge sampling locations and seven sampling depth intervals down to 650 m.  Twenty one different 

Oretype Units Total 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036

Spec

Dil'd and Rec'd tonnes t 386,616 106,760 96,026 71,554 73,893 38,383

Av. Cu % 2.60 3.27 2.69 1.79 2.40 2.43

Av. Zn % 0.62 0.95 0.62 0.09 0.51 0.93

Non-spec

Dil'd and Rec'd tonnes t 189,571 101,181 3,746 13,827 46,576 24,241

Av. Cu % 4.17 4.63 3.74 2.77 4.07 3.33

Av. Zn % 8.09 8.98 2.27 4.40 6.81 9.85

Spec

Dil'd and Rec'd tonnes t 4,800,095 227,147 589,881 540,915 546,554 512,599 486,215 473,362 452,850 353,489 294,308 152,778 169,997

Av. Cu % 1.67 1.63 1.57 1.51 1.77 1.75 1.82 1.69 1.86 1.78 1.60 1.38 1.11

Av. Zn % 0.19 0.02 0.11 0.04 0.08 0.05 0.10 0.06 0.47 1.01 0.26 0.05 0.08

Non-spec

Dil'd and Rec'd tonnes t 1,935,970 12,378 102,248 215,098 294,839 328,795 256,192 170,057 141,075 141,448 151,136 122,703

Av. Cu % 0.64 0.42 0.34 0.36 0.56 0.53 0.88 1.04 0.89 1.05 0.36 0.41

Av. Zn % 7.46 6.96 6.87 8.83 7.50 7.87 8.12 7.06 6.98 5.57 6.72 7.30

Spec

Dil'd and Rec'd tonnes t 5,186,711 333,907 685,906 612,469 546,554 512,599 486,215 473,362 452,850 353,489 294,308 226,671 208,380

Av. Cu % 1.74 2.16 1.72 1.54 1.77 1.75 1.82 1.69 1.86 1.78 1.60 1.71 1.35

Av. Zn % 0.22 0.32 0.18 0.04 0.08 0.05 0.10 0.06 0.47 1.01 0.26 0.20 0.23

Non-spec

Dil'd and Rec'd tonnes t 2,125,542 113,559 105,994 228,925 294,839 328,795 256,192 170,057 141,075 141,448 151,136 169,280 24,241

Av. Cu % 0.95 4.17 0.46 0.51 0.56 0.53 0.88 1.04 0.89 1.05 0.36 1.41 3.33

Av. Zn % 7.52 8.76 6.70 8.57 7.50 7.87 8.12 7.06 6.98 5.57 6.72 7.16 9.85

TOTAL

Dil'd and Rec'd tonnes t 7,312,253 447,467 791,901 841,394 841,394 841,394 742,406 643,419 593,926 494,937 445,444 395,950 232,621

Av. Cu % 1.51 2.67 1.55 1.26 1.34 1.27 1.50 1.52 1.63 1.57 1.18 1.59 1.56

Av. Zn % 2.34 2.46 1.06 2.36 2.68 3.11 2.86 1.91 2.01 2.32 2.45 3.18 1.23

Combined orebodies

Main Orebody

South Orebody
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parameters have been analysed from each sample location and thousands of samples have been analysed 
since the commencement of monitoring.  A report on 2023 quarterly sampling and analysis was prepared by 
MCG Engineering Consultancy from Istanbul (MCG, April 2024), in which it was concluded that: 

άit was observed that all metal matrix values were well below the values specified in the continental water 
ƎŜƴŜǊŀƭ ǉǳŀƭƛǘȅ ƛƴŘƛŎŀǘƻǊǎ ΧΧΦΣ ŀƴŘ ƴƻ Ǉƻƭƭǳǘŀƴǘ ŎƻƴǘǊƛōǳǘƛƻƴ ǊŜƭŀǘŜŘ ǘƻ ƳƛƴƛƴƎ ǘŜǊǊŜǎǘǊƛŀƭ ŀŎǘƛǾƛǘƛŜǎ ǿŀǎ 
ŘŜǘŜŎǘŜŘέΦ 

1.11 Capital costs estimate 

The estimated capital costs over the remaining life of operations are summarised in Table 1-6. 

Table 1-6 Capital costs, as at the end of February 2025 

 

1.12 Operating cost estimate 

Table 1-7 shows the overall LOM operating costs in total dollar terms, based on 2024 budgeted costs adjusted 
to reflect the February 2025 forecast physicals. These cost projections were adopted for mine planning 
purposes and for determining the overall annual and LOM costs for comparison against model block NSR 
calculations. 

Table 1-7 Total operating costs estimate for mine planning, based on historical operating data 

 

2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 LOM

MINING COSTS

Development in waste $k $510.8 $510.8 $510.8 $510.8 $510.8 $510.8 $510.8 $510.8 $510.8 $510.8 $510.8 $510.8 $510.8 $6,641.0

Development in ore $k $5,537.6 $4,014.9 $5,499.2 $4,003.9 $3,263.3 $3,243.7 $1,615.2 $2,077.9 $1,670.2 $1,781.2 $1,510.3 $938.6 $849.2 $36,005.2

Stoping  $k $2,531.3 $3,182.6 $3,374.2 $3,740.9 $3,922.6 $3,093.9 $2,937.7 $2,268.6 $2,090.7 $1,507.9 $1,574.3 $1,436.7 $1,458.6 $33,120.0

Services (ore + waste) $k $8,888.5 $9,507.5 $10,745.4$10,745.4$10,745.4 $8,888.5 $7,650.5 $6,412.6 $5,793.6 $4,555.7 $4,555.7 $3,936.7 $3,936.7 $96,362.0

Maintenance $k $3,748.1 $3,577.8 $3,833.3 $3,833.3 $3,833.3 $3,207.8 $2,627.0 $2,046.2 $2,001.5 $1,420.7 $1,599.4 $1,331.4 $1,331.4 $34,391.4

Additional mining labour $k $3,285.0 $3,197.8 $3,183.3 $3,161.5 $3,139.7 $2,627.4 $2,151.7 $1,676.0 $1,639.4 $1,163.7 $1,310.0 $1,090.5 $1,090.5 $28,716.4

subtotal $k $24,501.4$23,991.4$27,146.2$25,995.9$25,415.1$21,572.1$17,493.0$14,992.1$13,706.3$10,939.9$11,060.6 $9,244.7 $9,177.2 $235,236.1

$/t $35.00 $31.99 $31.94 $30.58 $29.90 $30.82 $29.15 $29.98 $30.46 $31.26 $31.60 $30.82 $30.59 $31.16

MILLING COSTS

subtotal $k $11,813.8$12,491.1$14,035.1$14,228.2$14,285.2$12,317.6$10,929.1 $9,540.6 $8,961.5 $7,529.2 $7,656.7 $6,916.4 $6,685.3 $137,389.7

$/t $16.88 $16.65 $16.51 $16.74 $16.81 $17.60 $18.22 $19.08 $19.91 $21.51 $21.88 $23.05 $22.28 $18.20

PLANT COSTS

subtotal $k $7,281.5 $7,122.3 $7,187.6 $7,147.8 $7,108.0 $5,948.2 $4,871.2 $3,794.2 $3,711.4 $2,634.4 $2,965.8 $2,468.7 $2,468.7 $64,710.0

$/t $10.40 $9.50 $8.46 $8.41 $8.36 $8.50 $8.12 $7.59 $8.25 $7.53 $8.47 $8.51 $8.51 $8.66

ADMINISTRATION COSTS

subtotal $k $10,480.9$10,480.9$10,480.9$10,480.9$10,480.9$10,480.9$10,480.9$10,480.9$10,480.9$10,480.9$10,480.9$10,480.9$10,480.9 $136,252.1

$/t $14.97 $13.97 $12.33 $12.33 $12.33 $14.97 $17.47 $20.96 $23.29 $29.95 $29.95 $34.94 $34.94 $18.05

CONCENTRATE HANDLING COSTS

subtotal $k $921.4 $987.2 $1,118.9 $1,118.9 $1,118.9 $921.4 $789.8 $658.2 $592.3 $460.7 $460.7 $394.9 $394.9 $9,938.1

$/t $1.32 $1.32 $1.32 $1.32 $1.32 $1.32 $1.32 $1.32 $1.32 $1.32 $1.32 $1.32 $1.32 $1.32

TOTAL OPERATING COSTS

Total $k $54,999.1$55,073.0$59,968.7$58,971.7$58,408.1$51,240.2$44,564.0$39,466.0$37,452.4$32,045.2$32,624.8$29,505.7$29,207.1 $583,525.9

$/t $78.57 $73.43 $70.55 $69.38 $68.72 $73.20 $74.27 $78.93 $83.23 $91.56 $93.21 $98.63 $97.63 $77.37

averages $/t $77$72 $86
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Table 1-8 lists the updated operating costs for the cashflow model. The total operating costs shown in this 
update reflect the unit costs from the 2024 budget estimate review multiplied by the new mine and plant 
feed schedule physicals as set out in Table 1-4 and Table 1-5, respectively. 

Table 1-8 Total operating costs estimate for cashflow modelling  

 

1.13 Economic analysis 

In accordance with the Rules and Policies of the NI 43-101, the economic analysis does not include Inferred 
Mineral Resource as a source of revenue. Furthermore, and for reasons associated with the absence of a 
specific grade from the Mineral Reserve statement, there is no revenue assigned to the gold mineralisation. 

The economic analysis in the form of a basic cashflow model is intended to support the Mineral Reserve 
estimate, and to demonstrate a positive cashflow for mining and processing. The development and expansion 
capital costs are included in the analysis for completeness.   The model accounts for: 

¶ long term metal pricing projections 

¶ metal payabilities determined from historical actuals 

¶ royalties payable to the Government of Türkiye, the local municipality and to Eti 

¶ processing recoveries linked to the Reserves production plan physicals 

¶ operating costs linked to the Reserves production plan physicals 

The model is provided both pre-tax and post-tax and is summarised in Table 1-9 and Table 1-10, respectively.  
Specific comments regarding this summary are listed below: 

¶ the pre-tax undiscounted cashflow is $307.2M, and post-tax is $251.1M 

¶ pre-tax (net present value) NPV10 is $193.1M, and $155.7M post-tax 

¶ pre-tax NPV8 is $210.1M, and $169.8M post-tax 

¶ other than the years post-closure, there are no negative annual cashflows, hence an (internal rate of 

return) IRR cannot be calculated 

¶ similarly, there is no payback period relevant to the projected capital expenditure profile 

UNITS 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 LOM

PRODUCTION PHYSICALS

Development in waste kt 16.7 92.9 103.9 86.7 55.7 46.7 67.5 59.2 20.0 41.0 37.2 15.9 643.4

Development in ore kt 72.9 187.4 137.9 164.1 153.0 114.8 178.4 130.6 59.4 84.4 60.5 43.5 1,387.0

Stoping  kt 374.5 604.5 703.5 677.2 688.3 627.6 465.1 463.3 435.6 361.0 335.5 189.1 5,925.2

Total ore tonnes kt 447.5 791.9 841.4 841.4 841.4 742.4 643.4 593.9 494.9 445.4 396.0 232.6 7,312.3

Total tonnes kt 464.2 884.8 945.3 928.1 897.1 789.1 710.9 653.1 514.9 486.4 433.2 248.5 7,955.7

MINING COSTS

Development in waste $k $474.0 $2,636.6 $2,948.7 $2,460.6 $1,580.8 $1,325.4 $1,915.7 $1,680.1 $567.6 $1,163.6 $1,055.8 $451.3 $18,260.0

Development in ore $k $1,652.4 $4,246.0 $3,123.3 $3,718.7 $3,467.1 $2,601.7 $4,040.6 $2,959.6 $1,344.7 $1,911.9 $1,370.4 $985.9 $31,422.2

Stoping  $k $2,081.0 $3,358.7 $3,909.1 $3,763.1 $3,824.8 $3,487.0 $2,584.1 $2,574.2 $2,420.3 $2,006.1 $1,864.0 $1,050.7 $32,923.1

Services (ore + waste) $k $5,746.2 $10,953.4$11,702.3$11,489.3$11,105.6 $9,768.7 $8,800.8 $8,085.4 $6,374.7 $6,021.9 $5,362.2 $3,076.6 $98,487.0

Maintenance $k $2,498.8 $3,577.8 $3,833.3 $3,833.3 $3,833.3 $3,207.8 $2,627.0 $2,046.2 $2,001.5 $1,420.7 $1,599.4 $887.6 $31,366.8

Additional mining labour $k $2,190.0 $3,197.8 $3,183.3 $3,161.5 $3,139.7 $2,627.4 $2,151.7 $1,676.0 $1,639.4 $1,163.7 $1,310.0 $727.0 $26,167.4

subtotal $k $14,642.3$27,970.2$28,700.0$28,426.5$26,951.2$23,018.0$22,119.9$19,021.5$14,348.2$13,688.0$12,561.7 $7,179.0 $238,626.5

$/t $32.72 $35.32 $34.11 $33.78 $32.03 $31.00 $34.38 $32.03 $28.99 $30.73 $31.73 $30.86 $32.63

MILLING COSTS

subtotal $k $8,372.8 $13,290.3$13,994.5$14,189.1$14,189.1$12,791.0$11,413.8$10,589.2 $9,463.1 $8,638.5 $7,893.8 $5,077.3 $129,902.5

$/t $18.71 $16.78 $16.63 $16.86 $16.86 $17.23 $17.74 $17.83 $19.12 $19.39 $19.94 $21.83 $17.77

PLANT COSTS

subtotal $k $4,854.4 $7,122.3 $7,187.6 $7,147.8 $7,108.0 $5,948.2 $4,871.2 $3,794.2 $3,711.4 $2,634.4 $2,965.8 $1,645.8 $58,991.1

$/t $10.85 $8.99 $8.54 $8.50 $8.45 $8.01 $7.57 $6.39 $7.50 $5.91 $7.49 $7.08 $8.07

ADMINISTRATION COSTS

subtotal $k $6,987.3 $10,480.9$10,480.9$10,480.9$10,480.9$10,480.9$10,480.9$10,480.9$10,480.9$10,480.9$10,480.9 $6,987.3 $118,783.9

$/t $15.62 $13.24 $12.46 $12.46 $12.46 $14.12 $16.29 $17.65 $21.18 $23.53 $26.47 $30.04 $16.24

CONCENTRATE HANDLING COSTS

subtotal $k $589.0 $1,042.4 $1,107.5 $1,107.5 $1,107.5 $977.2 $846.9 $781.8 $651.5 $586.3 $521.2 $306.2 $9,625.1

$/t $1.32 $1.32 $1.32 $1.32 $1.32 $1.32 $1.32 $1.32 $1.32 $1.32 $1.32 $1.32 $1.32

TOTAL OPERATING COSTS

Total $k $35,445.7$59,906.1$61,470.6$61,351.8$59,836.8$53,215.4$49,732.8$44,667.6$38,655.1$36,028.2$34,423.4$21,195.6 $555,929.1

$/t $79.21 $75.65 $73.06 $72.92 $71.12 $71.68 $77.29 $75.21 $78.10 $80.88 $86.94 $91.12 $76.03

averages $/t $76$74 $80
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Table 1-9 LOM cashflow summary, pre-tax  

 

Table 1-10 LOM cashflow summary, post-tax  

 

UNITS TOTAL 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038

MINERAL RESERVES CASHFLOW 8 months 8 months

Gross revenue $'000 $1,135,773.8 $110,898.3 $112,605.8 $117,742.3 $125,384.1 $126,509.5 $119,930.0 $95,485.3 $92,671.1 $72,995.1 $58,782.9 $69,301.5 $33,468.0

Treatment, refining and freight charges (metal costs)$'000 $110,665.2 $6,380.8 $4,956.7 $7,847.4 $10,304.7 $13,073.1 $13,778.3 $11,964.5 $10,933.7 $8,693.6 $8,316.9 $10,360.6 $4,054.9

Net revenue $'000 $1,025,108.6 $104,517.5 $107,649.1 $109,894.9 $115,079.3 $113,436.5 $106,151.7 $83,520.7 $81,737.4 $64,301.5 $50,466.0 $58,940.9 $29,413.1 $0.0 $0.0

Total operating costs

Mining $'000 $238,626.5 $14,642.3 $27,970.2 $28,700.0 $28,426.5 $26,951.2 $23,018.0 $22,119.9 $19,021.5 $14,348.2 $13,688.0 $12,561.7 $7,179.0

Processing $'000 $129,902.5 $8,372.8 $13,290.3 $13,994.5 $14,189.1 $14,189.1 $12,791.0 $11,413.8 $10,589.2 $9,463.1 $8,638.5 $7,893.8 $5,077.3

Plant $'000 $58,991.1 $4,854.4 $7,122.3 $7,187.6 $7,147.8 $7,108.0 $5,948.2 $4,871.2 $3,794.2 $3,711.4 $2,634.4 $2,965.8 $1,645.8

Site administration $'000 $118,783.9 $6,987.3 $10,480.9 $10,480.9 $10,480.9 $10,480.9 $10,480.9 $10,480.9 $10,480.9 $10,480.9 $10,480.9 $10,480.9 $6,987.3

Other direct costs $'000 $9,625.1 $589.0 $1,042.4 $1,107.5 $1,107.5 $1,107.5 $977.2 $846.9 $781.8 $651.5 $586.3 $521.2 $306.2

Other costs

Royalty & mine taxes $'000 $91,262.1 $11,633.2 $10,188.0 $9,514.7 $10,097.5 $9,766.4 $9,512.8 $7,092.5 $7,321.9 $5,379.6 $3,546.4 $4,836.2 $2,372.9

Corporate costs $'000 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0

Cash EBITDA $'000 $377,917.3 $57,438.5 $37,554.9 $38,909.6 $43,630.0 $43,833.2 $43,423.5 $26,695.4 $29,747.9 $20,266.8 $10,891.4 $19,681.3 $5,844.6 $0.0 $0.0

Total capital costs (expansion) $'000 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0

Total capital costs (mine development) $'000 $6,853.9 $2,596.8 $2,809.7 $1,447.4 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0

Total direct capital costs $'000 $55,093.3 $14,701.3 $15,149.0 $9,190.0 $3,152.0 $1,558.0 $4,369.5 $1,959.5 $1,705.5 $1,279.5 $1,159.5 $869.5 $0.0

ARO costs $'000 $8,756.7 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $1,741.3 $5,223.9 $1,095.4 $696.2

Undiscounted cashflow pre-tax $'000 $307,213.4 $40,140.4 $19,596.3 $28,272.2 $40,478.0 $42,275.2 $39,054.0 $24,735.9 $28,042.4 $18,987.3 $9,731.9 $17,070.5 $620.7 -$1,095.4 -$696.2

C A S H F L O W    S U M M A R Y   P R E  -  T A X

UNITS TOTAL 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038

TECHNICAL REPORT CASHFLOW 8 months 8 months

Gross revenue $'000 $1,135,773.8 $110,898.3 $112,605.8 $117,742.3 $125,384.1 $126,509.5 $119,930.0 $95,485.3 $92,671.1 $72,995.1 $58,782.9 $69,301.5 $33,468.0

Net revenue $'000 $1,025,108.6 $104,517.5 $107,649.1 $109,894.9 $115,079.3 $113,436.5 $106,151.7 $83,520.7 $81,737.4 $64,301.5 $50,466.0 $58,940.9 $29,413.1 $0.0 $0.0

Cost of sales

Mining $'000 $238,626.5 $14,642.3 $27,970.2 $28,700.0 $28,426.5 $26,951.2 $23,018.0 $22,119.9 $19,021.5 $14,348.2 $13,688.0 $12,561.7 $7,179.0

Processing $'000 $129,902.5 $8,372.8 $13,290.3 $13,994.5 $14,189.1 $14,189.1 $12,791.0 $11,413.8 $10,589.2 $9,463.1 $8,638.5 $7,893.8 $5,077.3

Other Direct $'000 $68,616.3 $5,443.4 $8,164.7 $8,295.1 $8,255.3 $8,215.5 $6,925.4 $5,718.1 $4,576.0 $4,362.9 $3,220.8 $3,487.0 $1,952.0

Site administration $'000 $118,783.9 $6,987.3 $10,480.9 $10,480.9 $10,480.9 $10,480.9 $10,480.9 $10,480.9 $10,480.9 $10,480.9 $10,480.9 $10,480.9 $6,987.3

Depreciation $'000 $74,360.9 $4,425.2 $5,804.3 $6,085.2 $6,788.6 $6,652.0 $7,692.3 $7,255.5 $7,842.2 $6,577.0 $5,005.5 $6,423.5 $3,809.5

Amortisation $'000 $20,109.2 $1,792.6 $2,021.2 $2,050.9 $2,142.0 $2,017.0 $2,061.6 $1,825.0 $1,845.0 $1,447.3 $1,012.6 $1,189.0 $705.1

Total costs $'000 $650,399.2 $41,663.6 $67,731.6 $69,606.7 $70,282.4 $68,505.8 $62,969.3 $58,813.3 $54,354.8 $46,679.4 $42,046.2 $42,035.9 $25,710.2 $0.0 $0.0

Gross profit $'000 $374,709.4 $62,853.9 $39,917.5 $40,288.2 $44,796.9 $44,930.7 $43,182.4 $24,707.5 $27,382.6 $17,622.2 $8,419.7 $16,905.0 $3,702.9

Expenses

Corporate costs $'000 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0

Royalty & mine taxes $'000 $91,262.1 $11,633.2 $10,188.0 $9,514.7 $10,097.5 $9,766.4 $9,512.8 $7,092.5 $7,321.9 $5,379.6 $3,546.4 $4,836.2 $2,372.9

ARO costs $'000 $8,756.7 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $1,741.3 $5,223.9 $1,095.4 $696.2

Earnings before income tax $'000 $274,690.5 $51,220.7 $29,729.5 $30,773.5 $34,699.4 $35,164.3 $33,669.6 $17,614.9 $20,060.8 $12,242.5 $4,873.3 $10,327.5 -$3,893.9 -$1,095.4 -$696.2

Tax payable

Book Depreciation $'000 $100,160.3 $4,662.1 $8,770.7 $8,936.4 $9,759.7 $9,449.7 $10,551.1 $9,786.9 $10,403.0 $8,584.6 $6,412.0 $8,058.8 $4,785.2

Tax Depreciation $'000 -$100,086.6 -$6,951.4 -$8,463.7 -$8,676.1 -$9,489.7 -$9,195.4 -$10,291.2 -$9,556.9 -$10,170.3 -$8,402.2 -$6,284.3 -$7,909.2 -$4,696.4

Taxable income $'000 $276,555.8 $48,931.5 $30,036.5 $31,033.8 $34,969.4 $35,418.6 $33,929.5 $17,845.0 $20,293.4 $12,425.0 $5,001.0 $10,477.1 -$3,805.1 $0.0 $0.0

Regular corporate tax rate (less incentive) $'000 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%

Tax payable $'000 $56,072.2 $9,786.3 $6,007.3 $6,206.8 $6,993.9 $7,083.7 $6,785.9 $3,569.0 $4,058.7 $2,485.0 $1,000.2 $2,095.4 $0.0 $0.0 $0.0

Undiscounted cashflow pre-tax $'000 $307,213.4 $40,140.4 $19,596.3 $28,272.2 $40,478.0 $42,275.2 $39,054.0 $24,735.9 $28,042.4 $18,987.3 $9,731.9 $17,070.5 $620.7 -$1,095.4 -$696.2

Undiscounted cashflow post-tax $'000 $251,141.2 $30,354.1 $13,589.0 $22,065.5 $33,484.1 $35,191.5 $32,268.1 $21,166.9 $23,983.7 $16,502.3 $8,731.7 $14,975.1 $620.7 -$1,095.4 -$696.2

C A S H F L O W    S U M M A R Y   PO S T  -  T A X
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Item 2 INTRODUCTION 

2.1 Purpose of this Technical Report 

This Technical Report on the Çayeli Operations (the Property or Operations) has been prepared by Qualified 
Persons (QPs) Richard Sulway, Michael Lawlor and Andy Briggs of First Quantum Minerals Ltd (FQM, the 
issuer or the Company). 

This purpose of this Technical Report is to document Mineral Resource and Mineral Reserve updates, 
specifically in relation to a newly defined copper and zinc deposit adjacent to the current mining operations 
at Çayeli. 

2.2 Terms of reference 

This Technical Report has been written to comply with the reporting requirements of the Canadian Securities 
!ŘƳƛƴƛǎǘǊŀǘƻǊǎΩ bŀǘƛƻƴŀƭ LƴǎǘǊǳƳŜƴǘ по-101 Ψ{ǘŀƴŘŀǊŘǎ ƻŦ 5ƛǎŎƭƻǎǳǊŜ ŦƻǊ aƛƴŜǊŀƭ tǊƻƧŜŎǘǎΩ ŀƴŘ ΨCƻǊƳ по-
млмCм ¢ŜŎƘƴƛŎŀƭ wŜǇƻǊǘΩ (NI 43-101 or the Instrument, 2011). 

The effective date for the Mineral Resource and Mineral Reserve estimates is the 30th of April 2025. 

2.3 Qualified Persons and authors 

The Mineral Resource estimate was prepared by Richard Sulway of FQM who meets the requirements of a 
QP according to his Certificate of a Qualified Person attached in Item 28. 

The Mineral Reserve estimate and mining aspects of this report were prepared and documented under the 
direction of Michael Lawlor of FQM who also meets the requirements of a QP according to his Certificate of 
a Qualified Person attached in Item 28. 

Metallurgical testing, mineral processing and recovery aspects of this report were addressed by Andy Briggs 
of FQM, who additionally meets the requirements of a QP according to his Certificate of a Qualified Person 
attached in Item 28. 

Table 2-1 identifies which items of the Technical Report have been the responsibilities of each person. 

Table 2-1 QP details 

 

2.4 Sources of information  

The sources of information for the geology and Mineral Resource estimate includes diamond-drilled core, 
logging and sample analytical data, in-pit geological mapping and relevant information from previous 
Technical Reports. 

Mining, metallurgy, processing and economic sources of information were gathered preparatory to, during 
and following the QP site visits. 

Name Position NI 43-101 Contribution

Richard Sulway Group Principal Geologist, Mine and Resources Author and Qualified Person

BAppSc Hons (Geology), MSc, MAusIMM(CP) FQM (Australia) Pty Ltd Items 1,7 to 12, 14, 25 and 26

Michael Lawlor Mine Technical Advisor Author and Qualified Person

BEng Hons (Mining), MEngSc, FAusIMM FQM (Australia) Pty Ltd Items 1 to 6, 15, 16 and 18 to 26

Andrew Briggs Group Consulting Metallurgist Author and Qualified Person

BSc (Eng), ARSM, FSAIMM FQM (Australia) Pty Ltd Items 13, 17 and 21 (in respect of processing and G&A costs only), 25 and 26
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Other relevant information has been gathered from previous Technical Reports on the Operations and 
updated with information provided and translated into English by senior site personnel. 

2.5 Personal inspections 

The QPs have each visited the site and carried out personal inspections at the times and for the durations as 
follows: 

¶ Mr Richard Sulway visited the Çayeli Operations between the 26th of June and the 13th of July 2024. 

The key purpose of his site visit was to become familiar with, and verify the current practices and 

procedures used by the ÇBI geology department and associated entities including the drilling 

contractors and mine laboratory. An added purpose to this visit was to start collating the relevant 

documentation and data for the planned Mineral Resource estimate. Mr Sulway also inspected the 

underground workings, site laboratory, diamond core processing facilities, and core storage 

warehouses. 

¶ Michael Lawlor visited the Çayeli Operations between the 18th of August 2024 and the 2nd of September 

2024, and again between the 30th of April 2025 and the 15th of May 2025. At these times, Mr Lawlor 

inspected the underground mine workings and held numerous discussions with the mine technical and 

Operations staff. Whilst on site, Mr Lawlor also reviewed mine plans and schedules related to the 

proposed production from Main Orebody remnant areas and the newly defined South Orebody. 

¶ Andy Briggs first visited the Çayeli Operations between the 6th and 9th of October 2013 for 

familiarisation of the metallurgical operations following FQM purchase of the Operations. He visited 

again between the 12th and 14th of May 2014, and between 23rd and 25th June 2023, to review operating 

results. aǊ .ǊƛƎƎǎΩ Ƴƻǎǘ ǊŜŎŜƴǘ Ǿƛǎƛǘ ǿŀǎ ōŜǘǿŜŜƴ ǘƘŜ муth and 25th of August 2024, to discuss plans for 

the processing of the South Orebody plant feed. These discussions covered metallurgical testwork, 

anticipated copper and zinc recoveries, concentrate grades, in addition to operating and capital costs 

pertaining to the treatment of South Orebody plant feed.  A review of the conditions of equipment in 

the existing plant was also carried out, in addition to the plans for equipment replacement to support 

the life of mine capital cost projections. 

2.6 Conventions and definitions 

Reference in this Technical Report to dollars or $, relates to United States dollars. Copper and zinc metal 
production is reported in (metric) tonnes and (imperial) pounds, where the conversion factor is 1 tonne (t) = 
2,204.62 pounds (lb). Silver and gold production is reported in (troy) ounces. 

The conventional chemical abbreviation for copper of Cu is used throughout this report, whilst the 
abbreviation for zinc is Zn, silver is Ag and gold is Au. ASCu is used to denote Acid Soluble Copper and TCu is 
used to denote Total Copper. 

5ƻƭƭŀǊ ǊŜŦŜǊŜƴŎŜǎ ŦƻƭƭƻǿŜŘ ōȅ άaέ ƳŜŀƴ Ƴƛƭƭƛƻƴǎ ƻŦ dollars and ŦƻƭƭƻǿŜŘ ōȅ ά.έ ƳŜŀƴ ōƛƭƭƛƻƴǎ ƻŦ ŘƻƭƭŀǊǎ.   

Where not explained in the text of this report, specific terms and definitions are as listed in Table 2-2. 
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Table 2-2 Terms and definitions 

Term Definition Term Definition 

µm, mm, cm, m, 
km 

microns, millimetres centimetres, metres, 
kilometres 

Mtpa million tonnes per annum 

bcm bank cubic metres MW, LG, MG, 
HG 

mineralised waste, low grade, medium grade, high 
grade 

bn bornite NPV net present value 

cpy  chalcopyrite oz ounces 

csv comma separated value P80 80% passing 

g, kg grams, kilograms pH potential of hydrogen 

g/t, kg/t  grams per tonne, kilograms per tonne py pyrite 

ha hectares Q1, Q2, Q3, Q4 quarter 1 to 4 

IRR internal rate of return t, kt, Mt tonnes, thousands of tonnes, millions of tonnes 

kWh/t  kilowatt hours per tonne tpa tonnes per annum 

lb pounds tpd tonnes per day 

LOM life of mine tph tonnes per hour 

m/s metres per second V, kV volts, kilovolts 

Ma mega annum (million years) W, MW watts, megawatts 

masl metres above sea level WGS Western Geodetic System 

mE, mN coordinates: metres East, metres North L/s Litres per second 
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Item 3 RELIANCE ON OTHER EXPERTS 

The authors of this Technical Report do not disclaim any responsibility for the content contained herein, 
except for certain information included in Item 20 and in Item 22. 

The permitting and environmental approvals information in Item 20 has been provided by the ÇBI 
environmental team ŀƴŘ ǊŜǾƛŜǿŜŘ ōȅ ǘƘŜ /ƻƳǇŀƴȅΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŜȄǇŜǊǘǎΦ The authors of this Technical 
Report have relied on this information for the purposes of providing an opinion on factors and risks which 
may affect access or title to the continuing operations. 

The information in Item 22Σ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ /ƻƳǇŀƴȅΩǎ ƛƴǘŜǊƴŀƭ ǘŀȄŀǘƛƻƴ ŀŘǾƛǎƻǊǎΣ relates to the applicable 
corporate tax rate in Türkiye, the estimated taxable income and the tax to be paid. The modelled taxes, and 
royalty payments, are net of advised VAT (value added tax) refunds. The authors of this Technical Report 
have relied on this information for the purposes of the economic analysis in Item 22. 
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Item 4 PROPERTY DESCRIPTION AND LOCATION 

4.1 Property description 

The Çayeli Operations commenced producing copper and zinc concentrates in late 1994. Feed to the 
conventional flotation processing facility has been sourced from an underground mining operation featuring 
a primary mining method of sequenced transverse and longitudinal long hole stoping, with plant tailings 
paste and waste rock backfill. 

From 1994, ore processing had risen to a peak of about 1.3 Mtpa in 2016 but declined thereafter as the 
original Main Orebody approached depletion. The remaining plant feed from this original source, mostly in 
remnant areas of the mine, is sufficient for a further five years of intermittent underground production. A 
newly defined resource in the adjacent footwall of the Main Orebody, and referred to as the South Orebody, 
is now planned as a replacement plant feed source continuing through to 2036. 

The ore processing plant consists of conventional crushing, grinding, selective flotation and pressure filtration 
facilities. The copper and zinc concentrates, containing silver and gold as by-products, are transported by 
road to the port of Rize, which is 26 km away. Plant tailings are partly used to fill the underground voids after 
mixing with cement at a paste fill facility. The balance is discharged at depth into the Black Sea. 

Figure 4.1 is a view looking towards the southwest over the Çayeli Operations.  

Figure 4.1 View over the Çayeli Operations, Rize Province, Türkiye 

 

The Çayeli Operations draw electrical power from the national grid and extract processing water from the 
adjacent Büyükdere River, supplemented with abstraction from several ground water wells. 
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4.2 Location of the Operations 

The Operations are located 8 km south of the town of Çayeli and approximately 18 km from the coastal city 
of Rize, which is on the Black Sea coast of north-eastern Türkiye (Figure 4.2 and Figure 4.3). The mine and 
processing facilities are situated on the banks of the Büyükdere River, directly across from the small town of 
Madenli (Figure 4.4). 

The plant site is positioned at about 100 m above sea level. The geographical coordinates of the location are 
41° 2'26.06" North, 40°45'59.17" East. 

Access to the Operations site is via the Karadeniz Highway which extends along the Black Sea coast from 
Samsun to the Georgian border. A sealed road connection exists between the highway and Madenli. 

Figure 4.2 Location of the Çayeli Operations, Türkiye 

 

Ankara 
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Figure 4.3 Location of the Çayeli Operations, Rize Province, Türkiye 

 

Figure 4.4 Site plan, Çayeli Operations, Rize Province, Türkiye 
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4.3 Mineral tenure and Property area 

The mine and surrounding facilities are situated within a single operating licence, IR 7540, the area of which 
is 334 ha. The licence area is shown in Figure 4.5 and the expiration date is 29th July 2044. 

Figure 4.5 shows several red and yellow polygons outside of the licence area, enclosing waste dumping and 
ore stockpiling sites. The yellow polygons are lands owned by ÇBI, whilst the red polygons are leased from 
the government. An approximate 200 ktonne mineralised waste dump emanating from South Orebody 
access development is located within one of these external areas. 

Figure 4.5 IR 7540 licence area (source: ÇBI) 

 

The Operations site is located in the middle of three administrative districts which are known as the Madenli 
Central District, the Çamlica District, and the Maden Districts. 

North 
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4.4 Surface rights 

ÇBI is a wholly owned subsidiary company of FQM. 9ǘƛ aŀŘŜƴ TǒƭŜǘƳŜƭŜǊƛ DŜƴŜƭ aǸŘǸǊƭǸƐǸ (Eti), a company 
wholly owned by the Government of Türkiye, holds the operating license for the mine and has leased it to 
ÇBI. 

4.5 Royalties, payments and agreements 

ÇBI pays a mine tax to the Government of Türkiye calculated as a percentage of the sales value of copper and 
zinc concentrate production, on a sliding scale royalty rate depending on the copper and zinc prices. A 25% 
mining tax escalation also applies, and the tax payable is net of operating costs and 38% of the calculated 
annual depreciation value. 

In addition, Eti is entitled to a royalty predicated ƻƴ т҈ ƻŦ 4.LΩǎ ƴŜǘ ƛƴŎƻƳŜ (excluding depreciation), whilst 
a municipal tax is also payable on the same basis, at a rate of 0.2%. 

4.6 Permitting 

In March 2021, ÇBI renewed its five year Integrated Environmental Permit that governs the environmental 
requirements for integrated plants, which will be valid until March 2026. 4.LΩǎ ǇŜǊƳƛǘ ǊŜƴŜǿŀƭ ŀǇǇƭƛŎŀǘƛƻƴ 
will need to be submitted before the 13th of September 2025.  In October 2017, ÇBI renewed the permit for 
operations at the Rize Port concentrate storage and handling facility, which is valid until 2027. 

For that proportion not used as paste fill in the underground mine, process plant tailings are discharged into 
the Black Sea in a process referred to as Deep Sea Tailings placement (DST). The Turkish government 
published a Mine Waste Regulation in June 2015, and this was subsequently enacted in June 2017, thereby 
permitting ÇBI to discharge tailings into the sea. The DST activities will need to be addressed in the 
9ƴǾƛǊƻƴƳŜƴǘŀƭ tŜǊƳƛǘ ǊŜƴŜǿŀƭ ŀǇǇƭƛŎŀǘƛƻƴ ōŜŦƻǊŜ ǿƘƛŎƘ ŀ άǎǇŜŎƛŀƭ ŜȄǇŜǊǘƛǎŜ ŎƻƳƳƛǎǎƛƻƴέ must be appointed 
to review the extensive discharge monitoring records and the plan for continued discharge. 

The Ministry of Environment and Urbanisation (the E&U Ministry) has advised that άǘƘŜ /ƻƳǇŀƴȅΩǎ 
operations can continue within the scope of the current environmental permit processέ. During the 2025 
environmental permit renewal process, the Ministry has reiterated its earlier position in writing, stating: 
άΧŦǊƻƳ ǘƘŜ ǇŜǊǎǇŜŎǘƛǾŜ ƻŦ ǿŀǎǘŜ ƳŀƴŀƎŜƳŜƴǘ ƭŜƎƛǎƭŀǘƛƻƴΣ ǘƘŜǊŜ ƛǎ ƴƻ ƻōƧŜŎǘƛƻƴ ǘƻ ǎǳōƳƛǘǘƛƴƎ ŀƴ 
ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇŜǊƳƛǘ ŀǇǇƭƛŎŀǘƛƻƴΦέ  

Further information on the environmental licencing and permitting status is provided in Item 20. 

4.7 Environmental liabilities 

There are no known pre-existing environmental liabilities associated with the Property. 

The primary future environmental liabilities at the Çayeli Operations will arise at closure and are related to 
the decommissioning and dismantling of the process plant and ancillary infrastructure, and the rehabilitation 
of the mine site and related facilities. 

4.8 Factors and risks which may affect access or title 

To the extent known, there are no significant factors or risks that may affect access, title to, the rights to or 
ability of ÇBI to continue operations at Çayeli.  

The Company does not anticipate any challenge to the renewal of the Environmental Permit considering the 
monitoring programme that is in place, and there being no evidence of an adverse change in water quality 
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ǘƻ ŘŀǘŜΦ  bŜǾŜǊǘƘŜƭŜǎǎΣ ǘƘŜ vtΩǎ ŀǊŜ ƻŦ ǘƘŜ ƻǇƛƴƛƻƴ ǘƘŀǘ ǘƘŜǊŜ ǊŜƳŀƛƴǎ ǎƻƳŜ ǳƴŎŜǊǘŀƛƴǘȅ ŀǎ ǘƻ ǿƘŜƴ ŀƴŘ ƛŦ the 
formal permit renewal will eventually be forthcoming. 
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Item 5 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, 
INFRASTRUCTURE & PHYSIOGRAPHY 

5.1 Accessibility 

The Çayeli Operations are approximately 8 km inland via sealed road from the Black Sea coastal town of 
Çayeli. The Operations site is located adjacent to the town of Madenli (see Figure 5.1). The Karadeniz Highway 
provides an east-west transportation route along the Black Sea coast, from Samsun to the Georgian border. 
The port city of Rize is located 20 km west of the town of Çayeli. 

An international airport is located approximately 100 km west of the town of Çayeli in the city of Trabzon, 
whilst a domestic airport is located nearby at Rize. 

Figure 5.1 Location map of the Çayeli Operations and the nearby town of Madenli 

 

5.2 Climate 

The prevailing climate is moderated by the nearby Black Sea. Summers are typically hot and humid, whilst 
winters are generally wet. Rainfall is abundant in this area and averages over 2.5 m per year. 

5.3 Physiography 

The Operations site is located in the foothills of the Kaçkar Mountains which extend along the eastern portion 
of the southern Black Sea coast. This is a rugged mountain range with peaks reaching over 4,000 m in 
elevation. 
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There have been landslides in and around the Operations site, attributed primarily to the prevailing high 
rainfall, steep topography and clearing for tea plantations. 

An appreciation for the physiography of the site can be gained from Figure 5.2. This photograph also shows 
the surface projections of the Main and South Orebodies. 

Figure 5.2 Physiography of the Operations site 

 

5.4 Vegetation 

As a result of the relatively high rainfall, the landscape around Çayeli is typically lush with vegetation, 
including a wide variety of flowering plants such as rhododendrons and azaleas. Tea plantations are 
numerous throughout the region. 

5.5 Population centres 

The town of Madenli is located directly across the Büyükdere River from the Çayeli Operations. As at 2021, 
the population of Madenli was recorded as 2,700 people and that of Çayeli was 24,600 people (Wikipedia, 
2021). A larger population centre at Rize, which is 28 km from Madenli, has a population of 120,000 people 
(Wikipedia, 2021). 

5.6 Infrastructure 

All the following surface infrastructure and facilities are located within the IR 7540 licence area: 

¶ the original mine shaft collar, (backfilled) hoisting shaft and egress ladderway 

¶ the existing mine decline portals 

¶ mine ventilation shaft collars and exhaust fans 

¶ the processing plant and associated primary crushers and ore storage 

¶ the process water pond 

¶ an assay laboratory 

¶ an administration office, canteen and infirmary (with mine rescue) 
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¶ mine and plant workshop facilities 

¶ a warehouse 

¶ the paste fill plant 

¶ a water pumping station 

Electrical power is provided by a 31.5 kV line connected to the national grid. Process water is supplied from 
the Büyükdere River and from several ground water wells. 

There is a mixing tank facility located on the coast, near the mouth of the Büyükdere River, from where 
tailings pumped from the processing plant is discharged via pipeline extending for 3 km out into the Black 
Sea. 

5.7 Sufficiency of surface rights and concession extents 

Considering the extents of the IR 7540 licence and the lands that are either leased or owned by ÇBI (Figure 
4.5), there is sufficient area to accommodate the current and proposed expanded operations. 
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Item 6 HISTORY 

6.1 Prior ownership 

In 1981, ÇBI was created as a joint venture between Eti, Phelps Dodge Corporation (Phelps Dodge), and Gama 
9ƴŘǸǎǘǊƛ !Φ . (Gama). 

In 1988, Phelps Dodge sold its 49% share to Metall Mining (which later became Inmet Mining Corporation 
(Inmet)). Lƴ нллнΣ LƴƳŜǘ ŀŎǉǳƛǊŜŘ DŀƳŀΩǎ с҈ interest and, in 2004, Inmet purchased 9ǘƛΩs 45% interest. 

The Company acquired Inmet in 2013 and now owns 100% of the Operations.  ÇBI is a wholly owned 
subsidiary of the Company. 

6.2 Exploration and development history 

The Eastern Pontides orogenic belt has a long mining history (thousands of years) as its proximity to the Black 
Sea coast gave early prospectors and miners good access to the coastal volcanogenic massive sulphide 
deposits. As an example, mining of the Damar deposit in the vicinity of the town of Murgul, about 30 km 
north-east of Çayeli, dates to 2000 BC (Akçay and Moon, 2004). 

The main body of work which led to the development of the Çayeli mine started in 1967 when the Turkish 
Mineral Research and Exploration Institute (MTA) started exploration work in the area. Mining and 
exploration activities at Çayeli took place in two distinct periods pre-1967, and 1967 to 2025, leading to the 
development of the mine and later discovery of the South Orebody. 

6.2.1 Pre 1967 

There is very little documentation describing mining activities in the region around the Çayeli mine prior to 
the involvement of the MTA. Various small-scale shafts and adits were completed between 1900 and 1955 
ŀƴŘ ǘƘŜǊŜ ŀǊŜ ƛƴŘƛŎŀǘƛƻƴǎ όŎǊǳŘŜ ǎƳŜƭǘƛƴƎύ ƻŦ ǎƻƳŜ ƳƛƴƻǊ ǇǊƻŘǳŎǘƛƻƴ ǘŀƪƛƴƎ ǇƭŀŎŜ ό¸ǳƳƭǳΣ нллмΣ YŀǊŀƪǳǒ 
2008). It is likely that small scale mining/exploration activity in the area dates back hundreds if not thousands 
of years. 

6.2.2 1967 to 2025 

In 1967, the MTA undertook geophysical surveys, drilling (22 holes) around an old adit dating from the early 
1900s and ƪƴƻǿƴ ŀǎ ǘƘŜ άwǳǎǎƛŀƴ !ŘƛǘέΦ The adit is located about 400 m south of the Çayeli hoisting shaft 
(now backfilled). The MTA also excavated a new adit into the sulphide mineralisation about 200 m to the 
north-east of the earlier drive, ƪƴƻǿƴ ŀǎ ǘƘŜ άGama aditέ. A map showing the location of these adits relative 
to the mine infrastructure is shown in Figure 6.1. 

In the 1970s the area was geologically mapped at 1:1000 and 1:10000 scale (Altun, 1976). 

  



  

Page | 40  

NI 43-101 Technical Report October 2025 
Çayeli Operations 

Figure 6.1 2006 Location map showing the positions of the two old adits relative to the mine (source: Inmet) 

 

 

In 1982, Phelps Dodge started work on the Çayeli deposit and initially, five diamond holes were drilled to 
check the validity of data from the MTA drilling which had intersected mineralisation. Arising from the drilling 
and subsequent assaying results, a new adit (the Gama Adit) and crosscut totalling 643 m of development 
was completed in order to collect a bulk sample for metallurgical testwork (Inmet, 2008). 

Additional drilling was then completed both from surface and underground on twelve section lines at 40 m 
spacing. From the results of this additional drilling and sample assaying, it became apparent that the initial 
bulk sample was not truly representative, and another crosscut was developed to produce a more 
representative bulk sample for metallurgical testing (Inmet, 2008). 

Further underground work and metallurgical testing were done between 1988 and 1991, and in 1990 a 
feasibility study was completed by Bechtel, Canada. Following on from this study, it was decided to develop 
the mine, with construction work on the concentrator starting in 1992. In March 1993 a portal was 
established and the driving of the hangingwall decline was commenced. Mill commissioning started in August 
1994 and the first concentrate production occurred in November 1994. 

The bulk of the drilling completed after 1994 was for underground grade control purposes. Detailed drilling 
of the South Orebody from surface and from underground started in 2021 following its discovery. 
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6.3 Previous Mineral Resource and Mineral Reserve estimates 

The most recent formal Mineral Resource and Mineral Reserve estimates were prepared by Inmet in 2006, 
in accordance with the Canadian Institute of Mining, Metallurgy and Petroleum (CIM) Definition and 
Standards on Mineral Resources and Mineral Reserves (CIM, 2019). The Mineral Resource and Mineral 
Reserve estimates and statements were published in the Inmet NI 43-101 Technical Report of the 30th of 
March 2006 (RPA, 2006) and are reproduced in Table 6-1 and Table 6-2, respectively. 

Table 6-1 Mineral Resource at 31st December 2005, reported using a $35/t (ore) NSR3 value cut-off 

 

Table 6-2 Mineral Reserve at 31st December 2005, reported using a $35/t (ore) NSR value cut-off 

 

Notes to the Mineral Resource statement were as follows: 

¶ The Mineral Resource estimate was based on metal prices of $1.10/lb Cu, $0.55/lb Zn, $5.60/oz Ag and 

$450/oz Au 

¶ Measured and Indicated Mineral Resources excluded Proven and Probable Mineral Reserves 

¶ Mineralisation in the Russian adit (Inferred Resource) was not assayed for Au and Ag 

Notes to the Mineral Reserve statement were as follows: 

¶ The Mineral Reserve estimate was based on metal prices of $1.10/lb Cu, $0.55/lb Zn, $5.60/oz Ag and 

$450/oz Au 

The 2006 Mineral Resource and Mineral Reserve estimates are now superseded (refer to Item 14 and Item 
15, respectively). 

6.4 Production history 

The early production history for the period up to December 2005, is listed in Table 6-3. 

 
 
3 NSR is an acronym for Net Smelter Return.  The meaning of this term is explained in Item 15. 

Tonnes Cu Zn Au Ag Pb NSR

Mt % % g/t g/t % $/t

Measured 1.91 3.08 3.09 0.50 22 0.18 57

Indicated 2.65 3.05 2.55 0.44 20 0.15 54

Meas.+Ind. 4.56 3.06 2.78 0.46 21 0.16 55

Inferred 1.07 3.34 6.29 N/A N/A N/A N/A

Category

Tonnes Cu Zn Au Ag Pb NSR

Mt % % g/t g/t % $/t

Proven 4.70 3.77 5.85 0.59 44 0.30 73

Probable 6.90 3.57 5.88 0.53 52 0.36 69

Prov.+Prob. 11.60 3.65 5.87 0.56 49 0.34 70

Category



  

Page | 42  

NI 43-101 Technical Report October 2025 
Çayeli Operations 

Table 6-3 ÇBI production history up to 2005 

 

The production history from January 2006 (i.e., following the December 2005 Mineral Reserve statement) is 
listed in Table 6-4 and amounts to 19.6 Mt of plant feed yielding a total of 2.2 Mt of copper concentrate at 
an average grade of 20.3% Cu, and 0.9 Mt of zinc concentrate at an average grade of 48.5% Zn.  The 2025 
year to date production history is listed in Table 6-5. 

Table 6-4 ÇBI production history 2006 to 2024 

 

Table 6-5 ÇBI production history for 2025 

 

Feed Tonnes NSR C/off

(t) Cu (%) Zn (%) Cu (%) Zn (%) Cu (t) Zn (t) Cu (t) Zn (t) Cu (%) Zn (%) $/t

1993

1994 140,000 4.40 8.10

1995 485,815 3.66 7.55 78.4 73.3 13,946 26,893 61,548 54,575 22.6 49.3

1996 654,448 3.53 8.54 74.8 71.0 17,273 39,687 80,678 80,295 21.4 49.4

1997 761,608 5.00 6.91 81.5 66.3 31,051 34,865 128,876 71,915 22.7 49.4

1998 707,992 4.56 6.63 84.3 68.8 27,216 32,295 113,393 65,777 24.0 49.1

1999 896,749 5.11 5.34 87.5 68.2 40,091 32,644 158,001 64,759 25.4 50.4

2000 860,763 4.87 4.45 89.2 67.8 37,371 25,974 148,366 51,370 25.2 50.6

2001 816,480 4.57 4.49 85.0 65.9 31,712 24,152 130,767 47,849 24.2 50.5

2002 895,423 4.20 5.13 84.3 68.9 31,692 31,626 128,570 62,002 24.6 51.0

2003 927,892 4.17 5.05 84.6 67.9 32,738 31,817 132,815 62,321 24.7 51.1

2004 765,329 3.91 5.75 82.7 70.7 24,775 31,113 104,479 61,294 23.7 50.8

2005 833,638 3.84 6.74 81.0 74.4 25,957 41,816 113,761 82,975 22.8 50.4

TOTAL 8,606,138 4.35 5.90 83.8 69.5 313,823 352,882 1,301,253 705,131 24.0 50.1

Concentrate Grade
Year

Feed Grade Recovery Recovered Concentrate

Feed Tonnes NSR C/off

(t) Cu (%) Zn (%) Cu (%) Zn (%) Cu (t) Zn (t) Cu (t) Zn (t) Cu (%) Zn (%) $/t

2006 932,873 3.87 5.68 81.6 71.7 29,438 38,025 126,855 75,407 23.2 50.4 46.0

2007 1,046,621 3.83 6.19 79.5 70.5 31,815 45,664 142,331 91,175 22.4 50.1 46.0

2008 1,108,590 3.68 6.10 78.7 70.4 32,151 47,634 149,045 96,249 21.6 49.5 56.0

2009 1,151,018 3.28 6.24 77.1 70.5 29,093 50,646 142,844 101,885 20.4 49.7 56.0

2010 1,147,083 3.21 6.29 76.4 70.6 28,119 50,925 138,417 104,261 20.3 48.8 56.0

2011 1,195,472 3.23 5.97 75.9 67.5 29,334 48,156 146,635 98,834 20.0 48.7 65.0

2012 1,218,490 3.35 5.21 78.6 65.1 32,060 41,290 160,135 84,815 20.0 48.7 65.0

2013 1,332,810 3.10 4.92 77.0 66.6 31,786 43,678 160,868 89,529 19.8 48.8 65.0

2014 1,341,067 2.79 4.35 80.8 63.6 30,253 37,092 155,248 77,173 19.5 48.1 65.0

2015 1,228,958 2.46 2.98 80.7 53.4 24,400 19,563 128,176 42,302 19.0 46.2 65.0

2016 1,285,271 2.33 1.63 88.0 38.9 26,383 8,130 131,339 17,179 20.1 47.3 65.0

2017 943,308 2.01 1.06 89.6 33.1 17,013 3,307 83,780 6,974 20.3 47.4 55.0

2018 1,006,737 2.28 1.46 87.5 31.9 20,077 4,708 105,538 10,239 19.0 46.0 55.0

2019 915,885 2.09 1.55 88.1 38.8 16,886 5,498 88,827 12,135 19.0 45.3 55.0

2020 776,650 2.04 1.62 86.0 36.6 13,646 4,599 72,195 10,433 18.9 44.1 55.0

2021 815,026 1.96 1.81 86.0 47.8 13,722 7,037 70,809 17,074 19.4 41.2 55.0

2022 720,208 1.71 1.14 87.8 35.8 10,832 2,948 55,197 7,488 19.6 39.4 55.0

2023 746,802 1.62 1.09 90.4 43.4 10,949 3,530 54,184 8,151 20.2 43.3 55.0

2024 691,328 1.77 1.11 90.1 37.7 10,992 2,896 53,330 7,209 20.6 40.2 55.0

TOTAL 19,604,198 2.75 3.75 81.4 63.2 438,950 465,328 2,165,753 958,513 20.3 48.5 58.1

Year
Feed Grade Recovery Recovered Concentrate Concentrate Grade

Feed Tonnes NSR C/off

(t) Cu (%) Zn (%) Cu (%) Zn (%) Cu (t) Zn (t) Cu (t) Zn (t) Cu (%) Zn (%) $/t

Jan-25 50,222 1.34 0.45 89.9 3.8 605 9 2,928 26 20.7 32.8 55.0

Feb-25 67,542 1.14 0.38 91.4 27.4 704 70 3,156 151 22.3 46.5 55.0

Mar-25 65,917 1.67 0.66 92.1 34.3 1,014 149 4,687 394 21.6 37.9 55.0

Apr-25 64,931 1.82 0.17 92.1 9.4 1,088 10 4,717 24 23.1 45.0 55.0

TOTAL 248,612 1.50 0.41 91.5 23.2 3,410 238 15,488 595 22.0 3.5 55.0

Month
Feed Grade Recovery Recovered Concentrate Concentrate Grade
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Item 7 GEOLOGICAL SETTING AND MINERALISATION 

7.1 Regional geology 

The Çayeli mine is located in the Eastern Pontides Orogenic BŜƭǘ όά9th.έύΦ ¢ƘŜ tƻƴǘƤŘŜǎ ƻǊƻƎŜƴƛŎ ōŜƭǘ ŜȄǘŜƴŘǎ 
along the northern coast of Türkiye from just east of Istanbul to the border with Georgia in the east, a distance 
of over 1,100 km. The EPOB which hosts the mine strata runs parallel to the Black Sea coast for about 500 
km, is about 200 km wide and forms part of the Alpine-Himalayan Belt. Many of the EPOB volcanic rocks are 
related to the convergence of the Eurasia and Gondwanaland plates (Kaygusuz et al 2015). 

The geology is dominated by Late Cretaceous and to a lesser extent Tertiary (Eocene), well preserved fossil 
continental margin arc system, composed of calc-alkaline and tholeitic volcanic rocks, and flysch-type 
sediments. The Cretaceous magmatism that built much of the EPOB was generated in a subduction 
(continental margin arc) related setting. A geology map of the EPOB is shown in Figure 7.1. 

Figure 7.1 Geological and tectonic map of the Eastern Pontides Orogenic Belt (Eyuboglu et al 2006) 

 

The EPOB can be divided into three zones (Northern, Southern and Axial zones) in recognition of the 
underlying geology and tectonic characteristics (Figure 7.1). 
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7.2 Local and Property geology 

The main Çayeli mineralisation is located along the contact between a hanging wall of pyroclastics (tuffs) and 
basalts, and a footwall of rhyolite and felsic pyroclastic rocks. Hydrothermal alteration related to the 
formation of the deposit is restricted to the footwall stratigraphy and is in the form of clay (argillite) and 
chlorite. 

A simplified geology map of the mineralisation (as defined in 1994) and surrounding area is shown in Figure 
7.2. The South Orebody which is not shown in Figure 7.2, is located about 300 m from the current Main 
Orebody workings. 

Figure 7.2 Çayeli, geology map (source: RPA, 2006) 

 

7.3 Mineralisation 

The Çayeli mineralisation is characterised by two main styles, i.e., massive sulphides and associated 
stockwork mineralisation. The key economic elements are Cu and Zn and to a lesser degree Ag as a by-
product. Au is present but is very patchy, is limited in its distribution and is mostly low grade (<0.3 ppm). Au 
is not considered material to the economics of the Operation; similarly, Pb when present, has a very low 
tenor, typically <0.1%. 

The main sulphides in the massive zones are pyrite, chalcopyrite, sphalerite and relatively minor amounts of 
bornite, galena and tetrahedrite. The massive sulphide zones are mostly concentrated along the contact zone 
between the footwall rhyolite and hangingwall mafics. Aside from a few mineralised small pods (probably 
due to faulting), the hangingwall basalts and associated intercalated mafic tuffs are essentially barren. The 
disseminated zones host mainly pyrite and chalcopyrite. Significantly lesser amounts of sphalerite and galena 
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are located within the highly altered footwall rhyolite and lesser pyroclastics. Gangue minerals include barite, 
dolomite, quartz, sericite and kaolinite.  

As is typical with volcanogenic massive sulphide (VMS) deposits, the Çayeli mineralisation is zoned in terms 
of Cu and Zn tenor. The lower grade Cu stockwork volumes are located adjacent to massive sulphide zones 
with relatively minimal overlap. A similar pattern is evident in the Zn mineralisation, however, the proportion 
of Zn rich stockwork in either orebody is relatively small. 

The general characteristics of the Main and South Orebody mineralisation are as follows: 

1. The historic Main Orebody area consists of north-south striking, sub vertical lenses of massive 

sulphides. There is also a sub parallel adjacent zone of footwall stockwork to the east, with a strike 

length of about 900 m and dipping at about 60° steeply to the west. The mineralisation plunges at 

about 20° to the north and extends down dip for about 600 m before pinching out. The massive 

sulphide varies in thickness from a few m to 80 m, with an average thickness of about 30 m to 50 m. 

The strike and dip vary along the length of the ore body. The Cu/Zn massive mineralisation is largely 

coincident and varies in thickness (east-west) from about 1 m to 100 m, with the average thickness of 

about 30 m. The Cu stockwork mineralisation varies in thickness (east-west) from 1 m to 170 m with 

an average thickness of about 50 m. Zn rich stockwork is on average about 8 m thick. The ratio of 

massive sulphide to stockwork mineralisation (Cu and Zn combined) is about 50:50. 

2. The South Orebody, unlike the Main Orebody, is dominated by stockwork mineralisation (75%) with 

the massive sulphide component making up the remainder. Similarly, yet unlike the Main Orebody, 

the Cu and Zn massive sulphide zones largely do not overlap and the general trend from massive 

sulphides to stockwork is from top to bottom (rather than east to west). The massive Cu sulphide 

mineralisation is located at the top, grading to Zn massive sulphides and disseminated Cu sulphides 

with depth. The mineralisation strikes north to south for about 280 m with a vertical extent of 

approximately 330 m. The Cu/Zn massive mineralisation varies in thickness (east-west) from about 2 

m to 80 m with the average thickness of about 40 m. The Cu stockwork mineralisation varies in 

thickness (east-west) from 1 m to 130 m, with an average thickness of about 30 m, Zn rich stockwork 

is on average about 14 m thick. 

The difference in morphology of the two deposits is not due to significant faulting as observations of the 
contact between the footwall and hangingwall strata show minimal disruption. There is evidence of faulting 
disrupting the contact; however, offsets are relatively small, being mostly less than 100 m. 

Typical east-west sections through the block model for the Main and South Orebodies are shown in Figure 
7.3 and Figure 7.4, respectively. 
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Figure 7.3 East-west Section (1800 mN) through the Main Orebody illustrating the Cu and Zn zones 
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Figure 7.4 East-west Section (1100 mN) through the South Orebody illustrating the Cu and Zn zones 
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Item 8 DEPOSIT TYPE 

The Çayeli mineralisation is a typical example of a volcanogenic massive sulphide (VMS) style of deposit. VMS 
deposits form at or near the sea floor, where circulating hydrothermal fluids in association with submarine 
volcanism are quenched through mixing with sea water and or pore waters in near seafloor lithologies.  

The precipitated sulphides are typically rich in Cu, Zn, and Pb and lesser amounts of Au and Ag. VMS deposits 
form in extensional settings on the sea floor, and are associated with mid-ocean ridges, island arcs, back-arc 
spreading basins, and rifted continental margins. In other words, there is a significant spatial and temporal 
relationship in VMS deposits between magmatism, seismicity, and high-temperature hydrothermal venting. 
VMS deposits tend to occur as clusters of mineralised zones within regional districts.  

The sulphide mineralisation occurs in the form of varying proportions of massive sulphides or stockwork style 
mineralisation.  Massive sulphide zones in VMS deposits are typically stratiform and consist of greater than 
about 40% sulphides, namely pyrite, pyrrhotite, chalcopyrite, sphalerite, and galena. Other sulphides 
sometimes present include bornite and tetrahedrite. 

The non-sulphide gangue mineralogy typically consists of quartz, barite, anhydrite, iron (Fe) oxides, chlorite, 
sericite, talc, and their metamorphosed equivalents (USGS, 2012). Stockwork mineralisation consists of 
disseminated sulphides within crosscutting veins hosted in pervasively altered host rock. Alteration types 
include argillic (kaolinite, alunite), argillic (illite, sericite), sericitic (sericite, quartz), chloritic (chlorite, quartz), 
and propylitic (carbonate, epidote, chlorite) types (Bonnet and Corriveau, 2007). Stockwork mineralisation 
typically forms adjacent to (below) the massive sulphide zone and is typically believed to represent fluid flow 
conduits below the sea floor.   

VMS deposits exhibit a broad range of geological and geochemical characteristics. Cox and Singer (1986) used 
these geological characteristics to classify them into the following three types: 

1. Cyprus ς associated with marine mafic volcanics. 

2. Besshi ς associated with clastic and marine mafic volcanic rocks. 

3. Kuroko ς associated with marine felsic to intermediate volcanic rocks. This style of VMS deposit is 

named after the Kuroko deposit in Japan. 

The Çayeli mineralisation is an example of a Kuroko style VMS deposit. Kuroko VMS deposits are 
characterised by the presence of massive stratiform sulphide mineralisation associated with volcanic rocks 
deposited in island arc settings.  
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Item 9 EXPLORATION 

9.1 Historical exploration 

Other than drilling (discussed in Item 10), FQM exploration in the Çayeli district has consisted mainly of soil 
sampling and geological mapping, in addition to ground and geophysical surveys. The main exploration 
activities initiated by FQM since 2013 are summarised below. 

The area was subject to extensive soil sampling in the period between August 2013 and March 2016, 
highlighting prospective areas which were already known.  The sampling was done on a staggered 200 mE by 
200 mN grid which was closed to 100 mE by 100 mN over the immediate Çayeli deposit area.  An image of 
the sampling locations including the current lease boundary is shown in Figure 9.1. 

Figure 9.1 Plan of soil sampling locations and the current lease boundary 

 

The three major prospect areas (Armutlu, Gürgenli and Sarisu) were mapped in detail in 2013. In 2014, 19,000 
m of drill core was subject to spectral analysis, the main finding of which was that the deposit does not have 
a broad alteration halo. Several surface and down hole Electromagnetic (EM) surveys were also completed 
with no success in identifying new massive sulphide targets. 

In 2018, Complete MT (MT) solutions was retained by FQM to undertake acquisition, analysis and 3D 
inversion of data acquired in 2018 by Moombarriga Geoscience Pty Ltd, plus the 2009 Quantec data. The 
objective was to follow up on deep anomalies identified in the 2009 2D analysis, and to better locate their 
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actual 3D locations for targeting purposes. The MT data analysis failed to identify potential targets worthy of 
further investigation; the mine anomaly was by far the most pronounced. 

In late 2019, a land-based gravity survey was completed for the area covered in the 2009 and 2018 MT 
surveys. Gravity surveys are not impacted by electrical interference, a significant feature at site due to the 
surrounding infrastructure, and should therefore identify strong density contrasts associated with VMS 
deposits. Final processing of the 2019 gravity survey was delayed until June 2020 when an airborne LiDAR 
(Light Detection and Ranging) survey was flown to acquire reliable topography for the gravity terrain 
corrections (i.e., correcting for distortions due to topography changes). 

Analysis of the gravity data in 2020 identified two anomalies, one north of the mine area and one to the 
southeast of the mine area. The northern target was dismissed due to a lack of supporting geochemical and 
MT signatures. The southeast target located some 300 m away from the existing mine workings remained 
the last potential target in the immediate mine area, although the corresponding MT anomaly was very 
subtle.  

An image showing the gravity survey is shown in Figure 9.2. The crosses represent gravity survey points 
whereas the black lines delimit the key lithological boundaries. The map has been filtered to remove 
wavelengths greater than 1 km in length, in order to remove deep geological effects and highlight anomalies 
that might correspond to bodies at least one quarter the volume of the Main Orebody. The dark line 
corresponds to the approximate limit of the surface projection of the Çayeli mineralisation. 

Around 2020, all but one of the tenements held by ÇBI were dropped as a cost saving measure. The remaining 
tenement (Lease IR740) covers the historic mine area and the immediate surrounds.  It includes the southern 
anomaly identified in 2020. 

9.2 Significant results 

As part of a final round of exploration drilling in 2021, two diamond core holes were drilled from the 
underground workings to test the southern gravity anomaly. The discovery hole (D0202167) intersected 33 
m at 2.4% Cu. This discovery hole led to the mobilisation of a surface rig, allowing continued drilling from 
both surface and underground sites from 2021 onwards. An underground development opening from the 
1040 mRL sublevel intercepted the mineralisation in December 2023. 
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Figure 9.2 Gravity anomalies in the vicinity of the Çayeli mine (FQM, 2020) 

 

9.3 Current exploration planning 

Resumed near-mine exploration planning was addressed during 2024, focussing on the drill testing of 
multiple mineralisation targets over the next five years. These near-mine and regional VMS style targets are 
within 15 km of Çayeli and appear to be of potentially similar scale to the South Orebody. 

VMS systems like Çayeli are known for having multiple disconnected lenses along a single geological contact 
horizon, with systematic drilling over time required to test for targets without surface expression or below 
the depth of useful geophysical penetration. FQM has planned a multiphase drill programme to test the near-
mine mineralisation horizon over approximately 2 km in strike and up to 1.5 km in depth. This will be 
accompanied by downhole electromagnetic geophysics to enlarge the detection area and provide follow-up 
targets. 

On the regional scale, the Company has agreed to an option over the Kaparyon deposit and intends to 
complete a programme of geophysical surveys and reconnaissance drilling. 

Northern Anomaly 

Çayeli Mine 

Southern Anomaly 
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Item 10 DRILLING 

All drilling undertaken at Çayeli since the earliest exploration by the MTA has been core based drilling.  There 
has been no percussion style drilling on the Property.   Drilling completed to date in the Main and South 
Orebodies is summarised in Table 10-1. The Main and South Orebodies are delimited by the 1330 mN grid 
line. 

Table 10-1 Çayeli core full (not coordinate clipped) drilling statistics - 1967 to April 2025 

Deposit Number of Holes Drilled  Total Metres Drilled 

Main 2,673 124,800 

South 107 21,800 

The last core drilling in the Main Orebody area was completed in 2024. Except for some potential future 
regional exploration drilling, no further drilling in the vicinity of the old mine area workings is planned. All 
mine drilling completed and planned since that time is in the South Orebody area.  

10.1 South Orebody drilling 

Core drilling is conducted using combinations of HQ and NQ diameter drilling bits (63.5 mm and 47.6 mm 
core diameter respectively). HQ diameter core drilling is used from the outset and then if the drillhole length 
exceeds about 200 m in length, the core diameter is reduced to NQ. All drilling is currently double tube. 

All planned surface drilling was completed in the period from 30th July 2022 to the 11th of May 2024, with all 
future mine drilling to be undertaken from within the underground workings. An image of the underground 
drilling equipment is shown in Figure 10.1; at the time the image was taken the rig was not operating. 

The average core recovery for all drilling (South Orebody) completed up to May 2024 was 90%, which the 
Company considers to be a good outcome. In mineralised zones in the South Orebody (Cu>0.5%) the core 
recovery was 89%.  Low core recovery is typically asǎƻŎƛŀǘŜŘ ǿƛǘƘ ǎƘŜŀǊŜŘ ǊƻŎƪǎ ŀƴŘ ȊƻƴŜǎ ƻŦ ά.ƭŀŎƪ hǊŜέ ς 
massive sulphides which are typically Zn rich (>10% Sphalerite). There are no known relationships between 
core recovery and grade (Cu and Zn).  

A north-south long section of the Çayeli drilling is shown in Figure 10.2. The drilling is clipped to south of 1950 
mN and above 800 mRL to exclude drilling from mined out areas of the Main Orebody. 
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Figure 10.1 Underground diamond drilling (July 2024) 

 

Figure 10.2 North-South section (1000 mN) showing the clipped Çayeli drilling and topography 
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10.1.1 Underground drilling survey 

The mine surveyors paint fore and back sight lines in the drill cuddies and surrounds for the drillers to align 
each drillhole collar. The drillers set the desired dip of the drilling rods using an inclinometer. By surveying 
the top, end, and middle of the drilling boom, the dip and alignment (azimuth) are also checked by the mine 
surveyors once the rig is set up. These X, Y and Z coordinates are then provided to the geology department.  
All underground surveying is done using Leica total station equipment. 

Downhole surveys are collected every 25 m down to the 50 m depth mark, and then every 50 m after that, 
using a single shot camera. The presence of magnetic minerals in the mine strata would distort the compass 
readings in this type of instrument. However, to date, magnetic interference on downhole survey 
measurements has not been identified as a material issue.     

10.1.2 Diamond core archive 

Currently, ÇBI rents two storage sheds on the outskirts of Madenli for the storage of processed core (Figure 
10.3). The QP visited both sheds with ÇBI staff and found them to be secure (locked) and with sufficient space 
for future core storage. All core from drilling in the South Orebody is housed in these sheds, along with core 
from some older holes from the historic mine area. This means that the core is secure and readily available 
for review and further sampling, if and as required. 

Figure 10.3 One of two storage sheds used for long term core storage 
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10.2 Other sampling 

In addition to the sampling of diamond drilled ŎƻǊŜΣ άǎƭǳŘƎŜ ǎŀƳǇƭƛƴƎέ ƛǎ ǳǎŜŘ ǘƻ ƎǳƛŘŜ ǘƘŜ ƳƛƴƛƴƎ ŀƴŘ 
Resource development. This method involves collecting grab samples (3 kg to 4 kg) from the base of a jumbo 
heading, before the face is charged up and fired. Sometimes, the sample is collected while the heading is still 
being bored out, in which case the jumbo is shut down for safety reasons to enable the sampling process to 
be carried out. This is not ǘƘŜ ŎƭŀǎǎƛŎ ǘȅǇŜ ƻŦ άǎƭǳŘƎŜ ǎŀƳǇƭƛƴƎέ ǇǊŀŎǘƛŎŜŘ ŀǘ ƻǘƘŜǊ ƳƛƴŜǎ ǿƘŜǊŜ ŎǳǘǘƛƴƎǎ ŀǊŜ 
collected directly below a boom in a bucket, as each hole is drilled. 

The grab samples cannot be collected in a probabilistic manner (i.e. it is not possible) and as such the assayed 
grade results will be biased to some extent. 
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Item 11 SAMPLE PREPARATION, ANALYSES AND SECURITY 

Since the start of mining at Çayeli, ÇBI has owned and operated a site laboratory which is responsible for the 
following services: 

1. Grade analysis of diamond core and mine face sludge samples for Cu, Zn, Pb, Ag, Au and Fe. 

2. Mineralogical studies of both diamond core and jumbo sludge drilling samples using analyses of 

polished mounts. 

3. Grind size analysis of run of mine mill samples, analysis of feed and tails samples.  

4. Analysis of external third-party samples. These samples consist of Cu and Zn concentrate grades. This 

aspect of work is minor in terms of the annual laboratory sample throughput, with approximately only 

twenty external samples being analysed each year. 

The laboratory is accredited with the ISO/IEC 17025:2017 standard. The accreditation was last reviewed by 
TÜRKAK (Turkish Accreditation Agency) in 2023 and the certification renewed. TÜRKAK is affiliated with the 
Ministry of Foreign Affairs of Türkiye and is internationally recognised as the sole national accreditation body 
for the Turkish government. 

11.1 Diamond core sampling  

The core sampling method used is as follows: 

1. Core is transported by the drilling contractor to the core storage shed on the surface, where it is then 

unpacked and arranged onto logging tables (Figure 11.1).  

2. The core is usually clean but is washed if required.  The core is then photographed, logged for lithology, 

mineralisation, core recovery and rock quality designation (RQD), using a nominal 2 m sample interval 

yielding approximately 4 kg to 6 kg per sample. 

3. Prior to core cutting for sampling purposes, selected 10 cm to 20 cm lengths of core are chosen for dry 

bulk density determination. The method used is the conventional water displacement method.  

4. The core is cut using a diamond saw into two halves. One half is returned to the core tray while the 

second half is ultimately submitted to the site laboratory for analysis. 

5. Trays of logged and sampled half cut core are later transported to the core storage area where they 

are placed on wooden pallets (see Figure 10.3 in Item 10). 

6. Core samples, which are delivered in pre-numbered plastic bags to the site laboratory, are marked 

with the drillhole and sample number as well as four duplicate paper sample tickets with the same 

number inside (Figure 11.2). A detailed printed sample submission sheet is also included and lists, 

amongst other items, the drillhole number, from and to intervals and logging codes etc. 
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Figure 11.1 Mine core sample processing facility 

 

Figure 11.2 Core samples stacked at the laboratory sample preparation area 

 

11.1.1 Sample security 

The core processing facility is an area staffed by six geology technicians, with two technicians being available 
per shift. Technicians typically spend two to three hours a day doing underground work tasks while the rest 
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of their shift is spent in the core shed area completing other tasks (e.g., logging, sampling etc). The geology 
technical team is supervised by the mine geologist. 

11.2 Diamond core analysis 

The core analysis method used is as follows: 

1. The bagged core sample is crushed using a jaw crusher to 90% passing 1 cm. The crushed sample is 

typically split twice using a single tier 50:50 Jones splitter. Depending on the initial sample mass, the 

sample may be split a third or fourth time. The coarse split is placed in a steel tray with the ticketed 

sample number and then into one of two drying ovens at 105°C for two days (Figure 11.3). 

2. Once dry, the approximately 300 g dry coarse crush samples are pulverised for 1 minute using a ring 

and puck mill to produce a pulp sample ground to 85% passing 75 µm. 

3. Bagged pulp samples are initially analysed by X-Ray Fluorescence (XRF) for Cu, Zn, Ag, Pb and Fe. The 

detection limits for Cu and Zn are 0.01%. The goal is to quickly assess the key element grades from 

which those above a 0.25% detection limit are sent for further analysis using a two-acid digest (aqua 

regia) process with an Atomic Absorption Spectroscopy (Flame AAS ς Au and Ag) or Inductively Coupled 

Plasma-Optical Omission Spectrometry (ICPOES ς Cu, Zn, Pb and Fe) finish.   

Figure 11.3 Drillhole sample drying oven 

 

Results from XRF analysis and AAS/ICPOES analysis are typically available within two and five hours, 
respectively. Data is supplied to the mining and geology departments in the form of MS Excel files. Residual 
pulps from the core and sludge samples are kept for a period of six months in dedicated shelving in the 
laboratory oven drying room. After six months, the pulps are returned to the geology department for long 
term storage. All returned sample pulps from the South Orebody analyses are available in storage. 



  

Page | 59  

NI 43-101 Technical Report October 2025 
Çayeli Operations 

11.3 Sludge sample analysis 

Sludge samples are bagged and delivered to the laboratory using a similar approach to core samples (i.e., 
labelled plastic bags).  However, instead of a drillhole and sample number, the sludge bags are labelled with 
ŀ ƭƻŎŀǘƛƻƴ ǎǳŎƘ ŀǎ άмлрл{мпέ ǿƘƛŎƘ ǘǊŀƴǎƭŀǘŜǎ ǘƻ млрл mRL level, South Orebody, number 14 drive, followed 
by a sample number. The geology technicians record the distance from the face to a known survey point of 
the drive wall (marked with paint) in separate documentation so that the sample can be later allocated mine 
grid coordinates for its approximate location. 

With the need for a quick sample turn around (sludge samples are used to monitor underground 
development headings), a different approach is used to prepare a sample pulp for analysis.  The steps are as 
follows: 

1. The wet sample is placed in a large steel tray and then mixed and flattened using a trowel. The mixed 

flattened sample is divided into approximately ten to twelve similar areas and a scoop is taken from 

each area to produce approximately a 400 g split. 

2. The sample is placed in a steel tray and placed on a hotplate for approximately 45 minutes to dry. 

3. After drying, the samples are pulverised (no jaw crushing is required) using the same procedure as 

used to pulverise crushed and dried core samples.   

4. The pulp is analysed using the same approach that is used with core samples. 

11.4 Mineralogical assessment 

Critical to managing the classification of mine production tonnages into plant feed categories is the 
determination of the sulphide composition, and where relevant, the texture of mineralised samples. The 
selection of samples for mineralogical assessment is based on the Cu and Zn grades.  Currently (i.e., at the 
time of the site visit in July 2024 ς Mr Richard Sulway), samples are selected for assessment if the Cu grade 
exceeds 0.6% and or when the Zn grade exceeds 1%. These threshold values are reviewed periodically, 
focussing on the prevailing metal prices at the time so that the analysis is focused on likely, imminent plant 
feed types. This work is done in the same building as the chemical analysis work. 

The samples are set in resin and then prepared as polished mounts which are then analysed using a 
microscope under reflected light (Figure 11.4). The samples are processed at a rate of approximately ten 
sludge samples and fifty core samples each day.  



  

Page | 60  

NI 43-101 Technical Report October 2025 
Çayeli Operations 

Figure 11.4 Mineralogical assessment microscope and imaging software 

 

11.5 Quality Assurance and Quality Control 

11.5.1 Laboratory 

The site laboratory has standard operating procedure (SOP) documents for the main laboratory functions.   
There is no documentation in English.  Quality Control (QC) steps used by the laboratory consist of: 

1. Participating in surveys (round robin analysis) of international laboratories from around the world, at 

a duration of every few years.  

2. Routine submission of concentrate assays once a year to independent laboratories for analysis and 

comparison with site derived results. 

3. Use of commercially certified reference materials (CRMs) purchased from Ore Research and 

Exploration Pty Ltd (OREAS) to check the calibration of the AAS and ICPOES instruments on a daily 

basis. 

4. Approximately 10% of AAS and ICPOES analyses are repeated and any discrepancies are investigated. 

11.5.2 Geology department 

At the time of the July 2024 site visit there was: 

¶ No SOP documentation for the main geology functions.  



  

Page | 61  

NI 43-101 Technical Report October 2025 
Çayeli Operations 

¶ No submission by the geology technicians of independent QC samples, namely standards, blanks 

duplicates etc. 

Training of site staff is done largely by word of mouth, which while not ideal, is helped by a relatively low 
staff turnover on site. As an example, in the geology technician department, only one person had resigned 
(due to retirement) in the last ten years. 

Among the recommendations from the site visit was to compile SOP documentation, to start submitting 
certified CRMs into the sample stream, and to start a pulp resampling programme. 

Pulps were selected from storage (South Orebody samples) and sent with CRMS to the Bureau Veritas (BV) 
laboratory in Ankara for Cu, Zn, Pb and Ag analysis.  At the time of writing, approximately 200 pulp results 
from BV and 35 CRM results (site laboratory) from five OREAS sourced standards were available for analysis; 
both programmes are ongoing.  SOP documentation had yet to be compiled. 

The QC data was analysed in May 2025 by the QP and the findings documented in a standalone report (FQM, 
2025). The key findings summarised in this report were: 

1. The results from the CMS submissions indicated good levels of accuracy were being achieved by the 

site laboratory. 

2. The precision of the pulp results was mixed and ranged from good (Cu and Pb - Figure 11.5) to 

moderate (Zn) to poor (Ag). The low precision in the Zn and Ag data appears largely driven by grade 

biases between the ÇBI and BV results. These differences are still being investigated as some of the 

CRM values returned by BV are anomalous.  

3. Start submitting blanks and duplicate samples into the mine sample stream. 

4. Continue the pulp resampling programme until approximately 400 samples have been submitted 

(representing about 5% of the South Orebody drilling data in mid-2024). 

Figure 11.5 Cu Hard Chart (BV and ÇBI) 
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11.6 Comments on sample preparation, security and analytical procedures 

It is the opinion of the QP that: 

1. The geological logging, sample security, collection, preparation and multi-element analysis undertaken 

at Çayeli is appropriate to the style of mineralisation.    

2. While several minor issues were identified in the QC data, no material flaws were identified and the 

mine has operated successfully for over thirty years. 

3. The collected dry density data is determined using standard industry methods and is appropriate for 

the deposit type. 

4. The storage facilities used to house the residual samples and diamond core are both well organised 

and secure. 
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Item 12 DATA VERIFICATION 

Over a period of about 2.5 weeks (26th June to the 13th of July 2024), Mr Richard Sulway (QP) visited the Çayeli 
Operations as part of a planned release of an updated Mineral Resource estimate and this accompanying NI 
43-101 Technical Report. The key purpose of the site visit was to become familiar with, and verify the current 
practices and procedures used by the ÇBI geology department and associated entities, including the drilling 
contractors and mine laboratory.  A secondary objective was to start collating the relevant documentation.  
The visit was coordinated and conducted with Mr Kadir Tolga Güngör (Senior Geologist) who has worked at 
the mine for eleven years.  

During the visit two key issues were identified: 

1. Most of the relevant geology site practices were not formally documented as SOP style documents. 

2. Several areas were identified during the visit where there was scope for improving current site 

practices.  

In response, the QP has documented the site geology and assay procedures as discussed during his visit, 
together with his recommended changes in a dedicated site visit report (FQM, 2025). This report was 
subsequently referenced as a basis for Item 11 in this Report. 

The following verifications were undertaken as part of the site visit: 

1. Collar coordinates from the Çayeli drilling data were validated against the current topographic surface, 

and no material discrepancies were noted. 

2. A review of the site grade control modelling practices and associated data inputs (i.e., modelling 

parameters and wireframes) was undertaken. 

3. All key geology and laboratory staff were interviewed as part of analysing the process route from core 

collection to the determination of the final analytical results. 

4. The site laboratory, surface core shed facilities and underground mine were visited. 

5. A half day tour of the Çayeli processing facility including the ore stockpiles was completed.  

It is the opinion of the QP that the drilling data used to compile the Mineral Resource estimates described in 
this Report is of sufficient quality to adequately represent the in-situ mineralisation and provide the basis for 
the conclusions and recommendations reached in this Report. 
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Item 13 MINERAL PROCESSING AND METALLURGICAL TESTING 

13.1 Çayeli ore types 

Historically, the Çayeli mine has produced three main ore types: 

¶ zinc-rich Clastic ore  

¶ zinc-rich Black ore  

¶ copper-rich Yellow ore 

The Net Smelter Return (NSR) calculations, which form the basis for tabulation of the Mineral Resources and 
Reserves, continue to be calculated based on the characteristics of these ore types. 

Drawing upon historic operating experience and mineralogical observation, each of the mined ore types are 
hauled to surface and dumped into separate storage compartments for blending or batch treatment through 
the processing facilities. 

13.1.1 Main Orebody 

Whilst originally, Yellow ore from the Main Orebody ǇǊƻŘǳŎŜŘ ά{ǇŜŎέ ŎƻǇǇŜǊ ŀnd zinc concentrates, black 
ƻǊŜǎ ǇǊƻŘǳŎŜŘ Ψƴƻƴ-ǎǇŜŎΩ ŎƻǇǇŜǊ ŎƻƴŎŜƴǘǊŀǘŜǎΣ ŀƴŘ ΨǎǇŜŎΩ ȊƛƴŎ ŎƻƴŎŜƴǘǊŀǘŜǎΣ the Clastic ore was a 
ƳŜǘŀƭƭǳǊƎƛŎŀƭ ŎƘŀƭƭŜƴƎŜ ŀƴŘ ǇǊƻŘǳŎŜŘ άbƻƴ-ǎǇŜŎέ ŎƻƴŎŜƴǘǊŀǘŜ ǘƘŀǘ ǿŀǎ ƘƛƎƘ ƛƴ ōƻǘƘ ŎƻǇǇŜǊ ŀƴŘ ȊƛƴŎ. 

As mining progressed deeper into the Main Orebody, several factors began to affect processing operations. 
Overall, the proportion of true Clastic ore, i.e. ore that exhibits a clastic texture and contains intergrowths of 
chalcopyrite within grains of sphalerite, increased. The presence of bornite in zinc-rich rocks (referred to as 
Black ore) made it difficult to separate copper and zinc in the plant, resulting in the production of Non-spec 
rather than Spec concentrates. The presence or absence of bornite is defined as material with greater than 
or less than a 40% probability of containing bornite. 

The presence of lead grades greater than 0.8% also resulted in the production of a Non-spec concentrate. 
Finally, the increase in copper prices over past years has allowed for the economic extraction of significant 
volumes of footwall stockwork zone ore. Although typically lower in copper content than massive sulphides, 
these footwall zones contain little to no zinc, thereby yielding very favourable metallurgical properties. 

The ore types for the Main Orebody are currently as follows: 

¶ Clastic ore, comprising and characterised by: 

- exhibiting a clastic texture and containing intergrowths of chalcopyrite within grains of 

sphalerite, i.e., 

- ά/h ς άΤ ŀǎ ŀōƻǾŜΣ 

Á producing Non-spec concentrate 

Á with bornite probability of <0.4 

Á mineralisation with >0.8% Pb, >5.0% Cu and >4% Zn 

Á mineralisation with >3% Cu and >5% Zn 

- ά/h Ҍ όƻǊ ./h, Bornite Clastic OreύάΤ ŀǎ ŀōƻǾŜΣ 

Á producing Non-spec concentrate 

Á with bornite probability of >0.4 

Á mineralisation with >0.8% Pb, >5.0% Cu and >4% Zn 

Á mineralisation with >3% Cu and >5% Zn 
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¶ Black ore, comprising and characterised by: 

- The presence of bornite in zinc-rich rocks, i.e.,  

-  ά.hέ,  

Á producing Non-spec concentrate 

Á with bornite probability of <0.4 

Á mineralisation with <0.8%Pb, <5.0% Cu and >3.2% Zn 

¶ Yellow ore, comprising and characterised by: 

- ά¸h ς άΣ 

Á producing Spec concentrate 

Á with bornite probability of <0.4 

Á mineralisation with >1.0% Cu and <4% Zn 

- ά¸h Ҍ (or BYO, Bornite Yellow Ore)άΣ 

Á producing Spec concentrate 

Á with bornite probability of >0.4 

Á mineralisation with >1.0% Cu and <4% Zn 

- ά[¸hέΣ 

Á producing Spec concentrate 

Á mineralisation with <1.0% Cu and <4% Zn 

13.1.2 South Orebody 

The ore types in the South Orebody are similar to those in the Main Orebody. Two main ore types have been 
defined, a Black ore and a footwall type which is similar to Yellow ore: 

¶ Black ore: comprising and characterised by: 

- ά{.hέΣ 

Á producing Non-spec copper concentrate, and spec zinc concentrates 

Á typically located above the 1050 mRL sublevel 

Á mineralisation with >1.5% Zn 

¶ Yellow ore, comprising and characterised by: 

- ά{¸hέ, 

Á producing Spec copper concentrate, and no zinc concentrates 

Á located typically on the footwall between the 900 mRL and 1200 mRL sublevels 

Á mineralisation with >0.94%Cu and <1.5% Zn 

Below the 1000 mRL sublevel there is currently only limited drill samples and metallurgical information 
available. Further sampling and analysis are required for the deeper sublevels of the South Orebody. 

13.1.3 Mined and blended ore types 

Figure 13.1 is a pie-chart showing the relative proportions of each mined ore type as defined within the life 
of mine (LOM) mine production plan outlined in Item 16. In the Main Orebody, which is mined between 2025 
and 2027, and in 2035 and 2036, Spec ore (YO-, LYO) is 67% of the mined total and Non-spec ore (BO, CO-, 
CO+) is 33%.  Of note is that there is no Main Orebody Spec YO+ ore in this latest mine production plan. 
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In the South Orebody, which is mined from 2025 to 2036, Yellow Spec ore (SYO) is 71% of the mined total, 
and Black Non-spec ore (SBO) is 29% of the total mined.  

Figure 13.1 Proportions of each mined ore type in the LOM production plan 

 

 

In the past, plant feed from the Main Orebody was prepared by blending certain mined ore types according 
to their metallurgical composition and copper and zinc grades, producing Spec and Non-spec concentrates. 
Specifically, some of the Yellow (YO+ and LYO) ore, which is ordinarily Spec ore, was reclassified and cross-
blended into the Non-spec feed.  

In this latest production plan (Item 16.7), and in the absence of mined Spec YO+ ore, there is effectively no 
cross-blending of Main Orebody feed into the process plant (Item 16.8).  The two distinct mined ore 
specification types from the South Orebody do not require blending. 

13.2 Plant trial on ore from the South Orebody 

Material from South Orebody mine development openings was found to be mineralised, and hence some of 
this material was processed as a plant trial. 

The development material processed in the trial was not fully representative of the new orebody but could 
be used as an indication of the likely performance of this material in the existing processing plant. 
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The development material was processed over approximately 4.5 shifts of production at the existing 
processing plant, using the current operating conditions, and the results were evaluated both operationally 
and technically. Because of the low zinc grade, only the copper flotation circuit was operated. A summary of 
the data collected is presented in Table 13-1. 

Table 13-1 Recovery data determined from the plant trial 

 Tonnes Grades Recovery 

 Processed %Cu %Zn %Cu %Zn 

Feed 5,117 1.17 0.22 100.00 100.00 

Cu concentrate 239 23.24 2.34 92.94 49.04 

Final tail 4,878 0.09 0.12 7.06 50.96 

The mill throughput rate was an average of 154 tph (the equivalent of 1.2 Mtpa), with a mill energy 
consumption of 12.8 kWh/t. The primary ball mill drew an average of 413 kW, and the secondary mill 1,555 
kW. The grind was reported as 62.6% passing 36 µm. 

Reagent consumptions were: 

¶ Frother   A-208 11.2 g/t 

¶ Collector  SIPX 38.7 g/t 

¶ Lime   510.7 g/t 

¶ Flocculant  0.78 g/t 

The material was treated successfully through the existing circuit. Throughput was limited to 154 tph through 
the milling circuit, due to limitations in water addition and high densities. There were no issues with flotation, 
and no adverse conditions were encountered in the concentrate dewatering and drying areas. 

A full plant survey was not undertaken during this trial. 

13.2.1 Metallurgical sampling and testwork 

Metallurgical testwork samples considered to be representative of the South Orebody were selected by the 
ÇBI geology team. The metallurgical testwork programme was then conducted by Mineral Research and 
Development (MRD, a part of the Hacettepe University in Ankara) under the direction of Professor Zafir 
Ekmekçi. 

Coarse rejects of the selected drill cores were provided to MRD in July 2024. Halved samples from drill cores 
were selected for flotation testwork composites. Three composite ore samples were selected for testwork: 

¶ Footwall (FW - copper rich, with low zinc content) 

¶ Black ore zone, low zinc sample (Zn < 8%) 

¶ Black ore zone, high zinc sample (Zn > 8%) 

Head grades of the composite samples are listed in Table 13-2. 
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Table 13-2 Testwork sample head grade 

Sample Cu (%) Zn (%) Au (g/t) Fe (%) Pb (%) Co (ppm) Cr (ppm) Mn (%) Ni (ppm) Ca (%) 

Footwall ore, Cu rich 4.21 0.09 0.43 15.57 0.01 51 58.5 0.09 5.7 0.17 

Black ore < 8% Zn 1.23 4.43 0.86 27.39 0.13 9.8 63.3 0.09 15.2 0.78 

Black ore > 8% Zn 0.83 15.54 0.99 24.38 0.28 9.25 72.8 0.07 12.9 0.65 

Two blended ore samples were also prepared to investigate the effects of blending different ore types: 

¶ Blend 1; 75% Footwall (FW): 13% Low Zn:12% High Zn 

¶ Blend 2: 50% Low Zn: 50% High Zn 

Specific gravities of the Footwall, high Zn and low Zn blended samples were measured by a pycnometer and 
found to be 3.12, 3.90, and 4.09, respectively. 

The following basic testwork was undertaken: 

Comminution 

¶ bond crushability 

¶ bond abrasion test 

¶ Bond Work Index determination 

¶ kinetic grinding test 

¶ specific gravity 

Beneficiation 

¶ mineral liberation analysis (MLA) 

¶ flotation tests 

¶ open cleaner flotation tests  

¶ simulation study (to determine the plant recovery) 

Two reports on the testwork were issued by MRD: 

¶ Comminution Testwork Report for South Orebody, issued in July 2024 (Hacettepe Teknokent, 2024a) 

¶ South Orebody Characterisation Testwork Flotation Studies, issued in December 2024 (Hacettepe 

Teknokent, 2024b) 

13.2.2 Comminution testwork  

Head grade analyses of the comminution composite samples, by xςray fluorescence (XRF), gave the data 
presented in Table 13-3. 

Table 13-3 Head grades for comminution composite testwork samples 

Sample Cu (%) Fe (%) Zn (%) Pb (%) 

Footwall ore, Cu rich 3.93 14.12 0.13 0.01 

Black ore < 8% Zn 1.91 24.18 6.30 0.16 

Black ore > 8% Zn 0.91 19.52 19.08 0.25 

Table 13-4 presents the comminution testwork results for the three composite samples. 
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Table 13-4 Comminution testwork results 

Test Black Ore Black Ore Footwall 

> 8% Zn < 8% Zn (Cu rich) 

Bond Grindability Work Index, kWh/t  8.81 10.14 15.42 

Bond Crushability Work Index, kWh/t  8.09 7.98 NA 

Los Angeles Test   11.7 

Bond Abrasion Index (Ai), g  0.011 0.014 0.209 

Levin Test, kWh/t 16.51 20.63 23.07 

Specific Gravity 4.1 3.9 3.1 

Bulk Density (from BWi), g/cm3 2.79 2.72 2.23 

The data indicates that the footwall (Yellow ore) composite had the highest Bond Work Index (BWi), at 15.42 
kWh/t, and the highest abrasion index. 

When adopting these results, and assuming the following, the ball mill power requirement would be 2,455 
kW: 

¶ a maximum throughput of 850,000 tpa in the years 2027 to 20294 

¶ a feed to the ball mills of 80% passing 10 mm 

¶ a grind size of 80% passing 38 µm (as per the current plant) 

This power requirement compares with the current installed power in the two mills of 2,660 kW, indicating 
that the existing comminution circuit is adequate for the treatment of South Orebody feed at the maximum 
design throughput. 

It is estimated that a maximum annual mill throughput would be 1.0 Mtpa, based on 145 tph and 7,000 hours 
per year (factoring in increased downtime and reliability issues due to the age of the facilities). 

An abrasion index of 0.209 indicates a steel consumption in these mills of 2.5 kg/t for the footwall (Yellow) 
ores. By comparison, steel consumption for the treatment of the Main Orebody is currently being measured 
at 1.7 to 1.8 kg/t. 

13.2.3 Mineralogy and flotation studies 

Mineralogical and flotation characterisation of the South Orebody composite samples was undertaken by 
MRD. 

Mineralogy 

Chalcopyrite and sphalerite were the dominant copper and zinc minerals in all the samples, whilst the 
presence of secondary copper minerals was negligible. The footwall sample contained 25% pyrite, with other 
major non-sulphide gangue minerals being quartz, chlorite and siderite, plus a very small amount of Si-Al clay 
minerals. The cobalt content of this samples appeared to be unusually high. 

Mineral liberation analyses indicated that the degree of liberation of pyrite and chalcopyrite were 89% and 
85%, respectively in the footwall sample. 

 
 
4 850,000 tpa is the maximum mine production, before the application of unplanned mining dilution and mining recovery (loss) 
factors. 
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The Black ores are massive sulphides containing about 56% to 66% pyrite. The degree of liberation of pyrite 
was 82% and thus suitable for selective separation. However, the degree of liberation of chalcopyrite and 
sphalerite, was only about 65% and 70%, respectively. 

The locked particles were mostly in the form of binary particles associated with pyrite, and to some extent 
with each other (Cp/Sph). There was also about 9% to 10% complex (ternary) particles in these samples. The 
Cu/Zn selectivity and Cu recovery could therefore be low for the Black ore samples at a P80 of 38 µm. Finer 
grinding may be required to improve the flotation performance. 

Flotation testwork 

Cƭƻǘŀǘƛƻƴ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ǊŜŀƎŜƴǘ ŀŘŘƛǘƛƻƴǎ ŀǘ ǘƘŜ 4.T Ŧƭƻǘŀǘƛƻƴ Ǉƭŀƴǘ ǿŜǊŜ ǘŀƪŜƴ ŀǎ ǘƘŜ ǎǘŀǊǘŜǊ Ǉƻƛƴǘ ŦƻǊ the 
flotation testwork. The Spec ore conditions were applied on the Footwall ore sample, and Non-spec 
conditions on the Black ore samples. The flotation parameters were adjusted during the tests to optimise 
flotation performance. 

Several rougher kinetic tests were undertaken on each ore type. Optimum flotation conditions (residence 
time, reagent dosages, pH, etc) were determined and one open cleaner flotation test was performed at this 
condition. Simulation studies were performed using the results of the open cleaner flotation tests to 
determine closed-circuit flotation performance of each sample. The simulation results for all three samples 
and the two blends are provided in Table 13-5 for copper flotation, and in Table 13-6 for zinc flotation. 

Table 13-5 Copper flotation tests - concentrate grades and recoveries 

 Copper Concentrate 

Sample Grade Recovery (%) 

 Cu, % Zn, % Au, g/t Ag, g/t Mass Cu Zn Au Ag 

Footwall ore, Cu rich 28.83 0.55 1.1 20.45 14.59 93.68 73.55 33.04 74.13 

Black ore < 8% Zn 29.02 8.6 2.39 24.22 3.09 69.27 6.1 14.44 3.04 

Black ore > 8% Zn 15.75 18.06 4.25 92.23 1.63 29.64 1.86 8.68 3.69 

Blend 1 30.3 7.16 1.13  19.66  6.86 60.23 19.17  9.92 13.26  

Blend 2 25.13 10.04 5.17 68.5 2.89 69.05 2.88 19.67 6.45  

Table 13-6 Zinc flotation tests - concentrate grades and recoveries 

 Zinc Concentrate 

Sample Grade Recovery (%) 

 Cu % Zn % Au, g/t Ag, g/t Mass Cu Zn Au Ag 

Footwall ore, Cu rich - - - - - - - - - 

Black ore < 8% Zn 3.67 55.79 0.39 90.56 6.38 18.05 81.54 4.91 23.45 

Black ore > 8% Zn 1.65 54.88 2.3 75.16 25.81 49.05 89.32 74.23 47.52 

Blend 1 12.92 28.38 0.89 33.62 5.35 20.02 59.22 6.12 17.67 

Blend 2 1.29 58.43 1.91 67.89 14.93 18.27 86.6 37.58 33.04 

It is noted that although the above testwork results show feed grade, recovery and the concentrate grade 
for gold, gold grades are not reported in the Mineral Resource and Reserve statements.  This is due to the 
fundamental sampling and assaying issues mentioned in Item 14. 

Flotation tests for the footwall (FW) sample 

Since the FW sample contains chalcopyrite and only a very small amount of sphalerite, the recovery circuit 
comprised copper flotation only; no zinc flotation was required. A mixture of A208 (a dithiophosphate) at an 
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addition rate of 15 g/t, with SIPX (sodium isopropyl xanthate) at 60 g/t, was the preferred collector and a pH 
11.5 to 12 was required for pyrite depression. 

A copper concentrate was produced after three stages of cleaner flotation assaying 33%, but at very low 
recovery. The calculated copper grade of the Cu cleaner 1 concentrate was also very high (27.4% Cu). This 
suggested that a good quality concentrate could be produced with a single stage of cleaner flotation. 

The simulation of closed-circuit flotation performance with one stage of cleaner flotation indicated that a 
copper concentrate could be produced assaying 28.8% Cu, 0.5% Zn, 20 g/t Ag and 1.1 g/t Au at a copper 
recovery of 93.7%. 

Flotation tests for the low zinc sample 

For the low zinc ore sample, a mixture of A208:Aero3418A (a dithiophospine type of collector) was used as 
the collector in copper flotation, as per the existing plant conditions for treating the Black ore type. The pulp 
pH was adjusted to a pH of 11.5 by using lime. However, this selection of collector gave a very low copper 
recovery of 19% when applied to the South Orebody ores. The addition of sodium metabisulphite (MBS) was 
not effective, although a mixture 10 g/t A208 plus 40 g/t SIPX gave higher copper recoveries at high Cu/Zn 
selectivity. 

For zinc flotation, the effects of CuSO4 dosage for sphalerite activation were investigated. The Zn stage 
recoveries were similar at about 86% for both 600 g/t and 800 g/t CuSO4 dosages. However, the highest Zn 
recovery and concentrate grades were achieved in the initial stages of rougher flotation with the higher 
copper sulphate dosage. Thus, 800 g/t CuSO4 and 100 g/t SIPX were used in the open cleaner flotation test. 

In the open cleaner flotation tests the copper concentrate grade achieved could be increased to 27% Cu, but 
the zinc grade was also very high (9.3%). In zinc flotation, a concentrate was produced at a grade of 58.86% 
Zn. 

Simulation of the closed-circuit flotation performance suggested that a copper concentrate could be 
produced assaying 29% Cu, 8.6% Zn, 24 g/t Ag and 2.4 g/t Au at a copper recovery of 69%. A copper 
concentrate with high zinc contamination could be produced at an acceptable recovery from this complex 
ore sample. In the zinc flotation section, a concentrate was produced assaying 55.8% Zn at 81.5% recovery. 

Flotation tests for the high zinc sample 

The high Zn ore sample contained 0.83% Cu and 15.54% Zn. The Cu/Zn ratio was very low, which indicated 
that high zinc levels would be produced in the copper concentrate. 

The copper flotation tests were performed at pH 11.5 in the presence and absence of MBS using a mixture 
of A208:3418A (as used in the existing circuit for treating Black ores from the Main Orebody) and A208:SIPX. 
As with the low zinc ores, copper recovery benefitted from the use of SIPX in the collector mixture. Cu/Zn 
selectivity was better in the presence of MBS. 

High dosages of CuSO4 and SIPX were tested in the zinc flotation section due to the high Zn feed grade. 

The open cleaner flotation test was conducted at a pH of 11.8 using 1 kg/t MBS and 10 g/t A208 plus 40 g/t 
SIPX in the copper flotation test, and 1,300 g/t CuSO4 plus 200 g/t SIPX in zinc flotation. Only one copper 
cleaner flotation stage could be tested due to insufficient sample mass. Two stages of zinc cleaner flotation 
were enough to produce a high quality zinc concentrate due to the very high head assay of the high Zn ore 
sample. 

Simulation of closed-circuit flotation performance indicated that a copper concentrate could be produced 
assaying 15.7% Cu, 18% Zn, 92 g/t Ag and 4.25 g/t Au at a copper recovery of only 29%. This is a result of the 
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low Cu to Zn ratio in the high zinc ores. In the zinc flotation section, a concentrate was produced assaying 
54.9 % Zn, 75 g/t Ag and 2.3 g/t Au at a zinc recovery of 89%. 

Flotation tests for the blended samples 

Two samples of blended ores were prepared to investigate the effects on flotation performance when mixing 
different ore types, with the blends as follows: 

¶ Blend 1: 75% Footwall:13% Low Zn:12% High Zn 

¶ Blend 2: 50% Low Zn: 50% High Zn 

Blend 1 represents the approximate proportions of the ore types in the South Orebody. 

The results show that blending the FW ore sample with the Black ore samples reduced the quality of the 
copper concentrate and the copper recovery. The copper grade and recovery of the FW ore sample when 
treated alone were 28.83% Cu and 93.68%, respectively, with a low zinc content of 0.55%. In Blend 1, 
however, the copper recovery decreased to 60% and the zinc grade in the copper concentrate increased to 
7% Zn. 

When treating FW alone, zinc flotation was not performed due to a very low head assay (0.09%). The zinc 
assay increased to 2.6% Zn for Blend 1. However, the performance of the zinc flotation section was not 
satisfactory. A zinc concentrate could be produced assaying 28% Zn at 59% recovery, compared to 
concentrate grades of approximately 55% Zn, and recoveries of over 80% when the Black ores were treated 
alone. A significant amount (19%) of zinc was lost to the copper concentrate. 

The results clearly showed that the FW ore sample should not be blended with Black ore samples. Footwall 
material should be treated separately in a campaign mode of operation. This has the added advantage of not 
having to operate the zinc flotation section of the plant for 75% of the material treated over the life of mine. 

The Blend 2 ore sample comprised 50% low Zn and 50% high Zn ore samples, which is a similar ratio to the 
expected overall content of the South Orebody. Both ores have similar mineralogical characteristics and 
required similar flotation conditions and reagent additions when tested separately, except for higher reagent 
dosages applied to the high Zn sample because of the much higher zinc grade. 

Reagent addition rates for the high Zn ore sample were thus applied to Blend 2. The copper and zinc assays 
of the Blend 2 were 1.05% Cu and 10.07% Zn, respectively. 

The simulation results showed that a copper concentrate could be produced assaying 25% Cu and 10% Zn at 
a copper recovery of 69%. This was a slightly lower quality than that produced from the low Zn ore sample, 
but much better than the high Zn ore sample. These results showed that blending the high Zn ore sample, 
having very low Cu/Zn ratio with a higher Cu/Zn ration ore sample (low Zn) from the same ore type, improved 
the copper flotation performance. 

In zinc flotation, a concentrate was produced assaying 58% Zn at a recovery of 86.6%. A high quality zinc 
concentrate could be produced from both the individual ore samples and from their blend. 

Considering the above, it is recommended that there be only two feed types for processing from the South 
Orebody FW material and Blend 2 Black ore (50% low zinc and 50% high zinc). 

The optimum regent additions for these feeds were found to be: 

¶ FW, Yellow ore:  for copper flotation, a grind P80 of 38 µm, pH 12.5 (with lime), 25 g/t MIBC as frother, 

15 g/t A 208, and 60 g/t SIPX as collector 
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No zinc flotation: 

¶ Blend 2, Black ore:  for copper flotation, a of grind P80 of 38 µm, pH 12 (with lime), 25 g/t MIBC as 

frother, 1 kg/t sodium metabisulphite for Cu/Zn selectivity, 10 g/t A 208, and 40 g/t SIPX as collector 

For zinc flotation, pH 11.8, 1.3 kg/t CuSO4 for sphalerite activation, and 200 g/t SIPX collector. 

13.2.4 Ore variability 

No ore variability testwork has been performed on the individual ore types from the South Orebody. 

13.2.5 Process recovery projections 

The Table 13-7 listed recoveries and concentrate grades are projected for the treatment of South Orebody 
plant feed. 

Table 13-7 Projected recoveries and concentrate grades  

 

Note that the recoveries and concentrate grades listed above, are lower than those achieved in testwork 
because the testwork samples had much higher head grades than those scheduled in the LOM mine plan, 
e.g., for the footwall, the testwork sample was 4.2% Cu, vs the mine plan of 1.74% Cu. 

Zinc recovery from footwall ore is not listed in the above table because no payment will be obtained for the 
low zinc grade in the copper concentrates.  As noted in table 13.5, the actual recovery from testwork was 
73.55% from a head grade of 0.09% Zn. 

13.3 Treatment of South Orebody ores through the existing plant 

As noted above, it is recommended that there be only two feed types for processing the feed from the South 
Orebody, i.e., FW Spec feed and Blend 2 Non-spec feed (50% low zinc and 50% high zinc). These would be 
treated on a campaign basis. 

The geological description of the footwall material, the plant scale test on development material from the 
South Orebody footwall, and the recent testwork, all indicate that the South Orebody footwall material can 
be successfully treated through the existing circuit at Çayeli, to produce a Spec copper concentrate. 

Past production data indicates that Çayeli previously treated over 1.3 Mtpa of ore grading over 3% Cu. The 
current LOM mine plan suggests a maximum throughput rate of approximately 850,000 tpa of ore5, with the 
highest feed grade being 1.90% Cu, when treating footwall ore alone. The existing concentrate dewatering 
and handling circuits at Çayeli are thus expected to handle the concentrate quantities generated from this 
footwall material. 

The blending of high and low zinc ores produces zinc feed grades that are typically higher than those seen in 
the past, but at a lower throughput rate. 

 
 
5 This maximum tonnage is before the application of unplanned mining dilution and mining recovery (loss) factors. 

Cu Zn % Cu % Zn Ag ppm Au ppm

Footwall (Spec con.) 92.0 Cu 23.0 2.5 20.0 1.3

Zinc Ores (Blend 2) Cu 19.0 10.0 40.0 5.0

(Non-spec Cu con.) Zn 5.0 50.0 65.0 3.0
60.0 75.0

Recoveries, % Concentrate grades
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Historic production of zinc appears to have occurred in 2010, with a throughput of 1.147 Mtpa and a zinc 
grade of 6.29% (see Table 13-8). This produced 50,925 tonnes of zinc in concentrates for that year. 

Table 13-8 Historic zinc production in peak years 

Year Ore Head Grades Zinc Tonnes 

 Tonnage % Cu % Zn Feed Concentrate 

2007 1,046,621 3.83 6.19 64,786 45,664 

2008 1,108,590 3.68 6.10 67,624 47,634 

2009 1,151,018 3.28 6.24 71,824 50,646 

2010 1,147,083 3.21 6.29 72,152 50,925 

2011 1,195,472 3.23 5.97 71,370 48,156 

2012 1,218,490 3.35 5.21 63,483 41,290 

2013 1,332,810 3.10 4.92 65,574 43,678 

2014 1,341,067 2.79 4.35 58,336 37,092 

Future ore treatment as indicated in the latest production plan lists a maximum production of 20,590 tonnes 
of zinc in concentrates in 2029; i.e. treating 332,158 tonnes of zinc ore at a feed grade of 8.27% Zn and after 
75% recovery. The year 2029, with feed from the South Orebody only, represents the highest tonnage of zinc 
ores to be treated, and the near-highest grade of zinc ores to be treated in the production plan. 

These comparisons suggest that the existing circuit at Çayeli can successfully treat the zinc (Black) ores at the 
maximum anticipated throughput. 

However, it should be noted that treatment of high zinc grade ores on their own may cause some difficulties 
in concentrate dewatering and handling due to the quantity of material to be handled.  The high grade zinc 
ores must be blended with low zinc grade ores for successful treatment, or they must otherwise be treated 
at a reduced throughput rate to maintain the zinc production rate (in tonnes per hour) within plant design 
limits. 

13.4 Conclusions 

Item 15.3.2 includes a table of annual and life of mine average processing recoveries that were used for mine 
planning and as modifying factors for Mineral Reserve estimation.  This information was derived from a 
preliminary production schedule and metallurgical information available at that time. 

After the event, and now with the benefit of new metallurgical information, the following commentary 
provides updated projections that can be used for cashflow modelling. 

13.4.1 Main Orebody plant feed 

Plant feed from the Main Orebody remnant mining will be processed in Years 2025 to 2027, and in 2035 and 
2036.  Projected average recoveries and concentrate grades for this feed are based on historical data. These 
projections are listed in Table 13-9. 

Table 13-9 Projected average recoveries and concentrate grades for Main Orebody plant feed 

 

Cu Zn % Cu % Zn Ag ppm Au ppm

Yellow Ore (Spec con.) 92.0 Cu 22.0 2.4 45.0 1.5

30.0 Zn 5.0 40.0 0.0 0.0

Black & Clastic Ores 84.0 Cu 17.0 12.0 94.0 1.7

(Non-spec Cu con.) 67.0 Zn 5.0 40.0 94.0 0.0

Recoveries, % Concentrate grades
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13.4.2 South Orebody plant feed 

Ore mined from the South Orebody will be metallurgically very similar to ores mined from the Main Orebody, 
with footwall (FW) ores being similar to Yellow ores currently being treated, and the zinc ores being similar 
to the Black ores. 

Three ore types from the South Orebody were tested: 

¶ Footwall (FW), Yellow ore (SYO), copper rich, with low zinc content 

¶ Black ore zone (SBO), low grade zinc (Zn < 8%) 

¶ Black ore zone (SBO), high grade zinc (Zn > 8%) 

Strictly speaking, the low and high grade zinc ores are not separate and must be blended as SBO only, 
separate from SYO plant feed.  

Mineralogical investigations, a plant trial on South Orebody development material, and comminution and 
flotation testwork at Hacettepe University (2024a and 2024b) have confirmed that these ores can be 
successfully treated through the existing processing facilities at Çayeli, with no modifications required to the 
plant. 

However, the following recommendations apply: 

¶ The different ores must be campaigned through the plant, with FW (SYO) material treated separately 

from the zinc (SBO) ores. 

¶ High and low grade SBO zinc ores should be blended in a 1:1 ratio (similar to their occurrence in the 

Main Orebody) to control zinc grades and also enable a Non-spec copper concentrate to be produced. 

¶ To avoid overwhelming the zinc concentrate treatment circuit, the overall zinc feed grade should be 

controlled. 

Table 13-10 lists the recommended overall average recoveries and concentrate grades for the treatment of 
South Orebody plant feed. 

Table 13-10 Projected average recoveries and concentrate grades for the South Orebody plant feed 

 

 

Cu Zn % Cu % Zn Ag ppm Au ppm

Footwall (Spec con.) 92.0 Cu 23.0 2.5 20.0 1.3

Zinc Ores (Blend 2) Cu 19.0 10.0 40.0 5.0

(Non-spec Cu con.) Zn 5.0 50.0 65.0 3.0
60.0 75.0

Recoveries, % Concentrate grades
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Item 14  MINERAL RESOURCE ESTIMATE 

14.1 Introduction 

The Çayeli Mineral Resource estimate was prepared in May 2025 by Mr Richard Sulway (QP), with Mr David 
Gray of FQM as a supporting author. 

All available drill data was used for the geological model interpretation, as well as the spatially related copper 
mineralisation interpretations. Interpolation parameters were based upon the geology, styles of 
mineralisation, drill hole spacing and geostatistical analysis of the data. Wireframe modelling and all aspects 
related to the block model estimates were completed using commercially available software packages 
(Datamine Studio RM ς ά5ŀǘŀƳƛƴŜέ and Snowden Supervisor ς ά{ǳǇŜǊǾƛǎƻǊέ). 

Mineral Resource estimates were classified according to geological continuity, QAQC, density data, drillhole 
grid spacing, grade continuity and confidence in the panel grade estimate. The Mineral Resource estimates 
have been reported in accordance with the guidelines of the Standards on Mineral Resources and Reserves 
of the Canadian Institute of Mining, Metallurgy and Petroleum (the CIM Guidelines, 2019). 

14.2 Data 

The estimates cover the remnant mining areas in the Main Orebody and the newly defined South Orebody 
mineralisation. 

14.2.1 Diamond drilling data 

All drilling data (including logging, collar surveys, downhole surveys, assays and density results) is stored in a 
centralised MS Excel file with separate work sheets used to store each data group. Effectively, it is a relational 
style database. The ability to access and modify this file is restricted to the site Senior Geologist. 

The data is validated both visually and again when it is desurveyed, using the site mining software package 
(MineSight3D). The software reports common table issues, such as overlapping from and to sample intervals 
and duplicate records. 

The source drilling data used in the estimate is listed in Table 14-1. 

Table 14-1 Supplied drilling data 

Supplied Drilling Data Description 

Database-2025-03-20-Drillhole.xlsm Collars, surveys, assays and logging data based on a 
nominal 2 m sample interval 

Database-2024-02-05-Composite.xls Assays table of gold assays prepared from 6 m composite 
samples. 

Owing to its relatively low grade, patchy distribution, and poor processing recovery, gold is not considered 
economically significant in terms of the concentrates produced by the mine.   

Composite samples are prepared for analysis from the pulverised 2 m samples. Typically, three sequential 
samples are composited to produce a single sample (nominal 6 m interval) for analysis.  

The csv tables exported from the MS Excel file were imported into Datamine software and desurveyed (i.e., 
the sample tables were merged and the local grid coordinates were added to each sample interval). The 
desurveyed drilling database was clipped to the limits listed in Table 14-2 to exclude drilling from outside of 
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the immediate Operations area and or parts of the Main Orebody which have been mined out. All drilling 
statistics and grade estimates in this Report are derived from the clipped drilling data. 

Table 14-2 Drilling collar limits used for the 2025 Mineral Resource estimate 

 Minimum Maximum 

Easting 250 1500 

Northing 750 1950 

RL 800 9999999 

A north-south section through the Main and South Orebodies, and associated clipped drilling, is shown in 
Figure 14.1. The desurveyed drillhole files initially created for validation purposes and as inputs to the grade 
estimation process are listed in Table 14-3. 

Figure 14.1 North-South Section (1000 mN) showing the clipped Çayeli drilling and topography 
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Table 14-3 Raw desurveyed Datamine drillhole files 

File Name  Description 

cay_hole Includes grade data for Cu, Zn, Pb and Ag (2 m composites). 

cay_hole_au Includes grade data for Au only (6 m composites) 

cay_hole_geol Includes both the base metal grades and the geological logging. This drillhole file was used as a 
guide when compiling the geological interpretations (wireframe), particularly the 
hangingwall/footwall contact and the massive sulphide zones. This file was not used for grade 
estimation purposes. 

14.2.2 Grade field conventions 

All domain and grade fields were stored in an uppercase format for consistency. The five estimated grade 
fields are listed in Table 14-4. 

Table 14-4 Çayeli grade attribute field names 

Drilling/model field name Database name 

CUPCT CU 

ZNPCT ZN 

PBPCT PB 

AGPPM AG 

AUPPM AU 

14.2.1 Density data 

Bulk density data has been collected from core samples which are representative over the life of the mine. 
The bulk density measurements were collected using variations of the water displacement method. This 
involves taking selected lengths of core (approximately 10 cm to 20 cm length), weighing them in air and 
then again while submerged in water. The basic formula used to calculate bulk density is shown in Figure 
14.2. 

Figure 14.2 Bulk density formula 

Bulk Density=A/(A-B) 
 

Note: A = weight of sample in air, B = weight of the sample in water. 
 

!ǎ ƻōǎŜǊǾŜŘ ŘǳǊƛƴƎ ǘƘŜ vtΩǎ нлнп ǎƛǘŜ ǾƛǎƛǘΣ ǘƘŜ ƎŜƴŜǊŀƭ ŀǇǇǊƻŀŎƘ ōŜƛƴƎ ǳǎŜŘ ǘƻ ƳŜŀǎǳǊŜ ŘŜƴǎƛǘȅ ŀƴŘ ƳŀƴŀƎŜ 
the resulting data is considered to be reasonable. The density results are stored in the assays table using the 
άŦǊƻƳέ ŀƴŘ άǘƻέ ƛƴǘŜǊǾŀƭ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ ǘƘŜ ŘƻǿƴƘƻƭŜ άŦǊƻƳέ ŀƴŘ άǘƻέ ŘŜǇǘƘ ƻŦ ǘƘŜ ŀŎǘǳŀƭ ǇƛŜŎŜ ƻŦ ŎƻǊŜ ǳǎŜŘ 
to measure each density value. As such, there is no need to compile a separate desurveyed density table for 
estimation purposes.  

14.2.2 Sludge drilling data 

As with the drilling data, the sludge data is stored in a dedicated MS Excel file managed by Mr Kadir Tolga 
Güngör. The data is stored in a pseudo drillhole format (assays, collars and surveys tables); the supplied file 
name was Database-2025-03-04-Sludge.xls. The grab samples cannot be collected in a probabilistic manner 
(i.e., it is not possible). The data was imported into Datamine and desurveyed and was used with the drilling 
data to compile the geological interpretation. However, due to the grade bias risk, the data was not used in 
the grade estimation process. 
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14.2.3 Local grid 

Çayeli uses a local grid conforming to the UTM-ITRF coordinate system. The local grid is used to reduce the 
number of digits in the easting and northings, increase the RL values by 1,000 to avoid negative mine level 
numbers and to finally rotate the grid so that the eastings are roughly parallel to the strike of the orebody. 

14.2.4 Surface topography 

The surface topography was compiled from a LiDAR survey which was flown in 2020. This survey captured 
reliable topography data to enable gravity terrain corrections to be applied to the geophysical surveys that 
were completed in 2019. The Datamine files compiled from the LiDAR data are listed in Table 14-5. 

Table 14-5 Datamine format topography surface (DTM) file 

File name Description 

topo290724tr/topo290724pt Single DTM surface covering the entire Çayeli Project area 
that is being modelled. 

The surface file was used to exclude any blocks created by the volume modelling process lying above the 
current topographic surface. Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ǘƘŜǊŜ ŀǊŜ ƴƻ άŀƛǊέ ōƭƻŎƪǎ incorporated into the model. 

14.2.5 Drill hole database validation 

The drilling database was checked whilst importing the files into Datamine during the desurveying process. 
Specifically, the checks that were completed during this process included identifying:  

¶ overlapping sample intervals in the sample tables 

¶ duplicate sample intervals in the sample tables  

¶ duplicate records in the collars and surveys tables 

¶ inconsistent from and to values in the sample tables 

¶ absent and or missing collar or survey data 

Several small discrepancies were identified and corrected prior to proceeding with the Mineral Resource 
estimate. No material flaws were identified.  

14.2.6 Treatment of absent data 

Absent field values were denoted as blank values in the database tables. In the case of numeric fields, these 
were treated as nulls when loading the data and storing it in Datamine tables.  

14.2.7 Other data fields 

An indicator field was estimated: BO_IND, containing indicator values of between 0 and 1. These values were 
determined by a visual estimate of the existence of bornite, and expressed as a percent. This field was 
estimated only for metallurgical purposes and is not relevant to the Mineral Resource estimate. The raw 
drilling data is stored in the assays table. 

14.3 Modelling domains 

14.3.1 Domaining criteria 

The Çayeli orebody domains were interpreted by means of the following approach and criteria: 
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1. The block model was clipped to the topography surface (refer Item 14.2.4). 

2. All domain wireframes were compiled on an east-west sectional basis using the explicit approach. Site 

compiled geology domain wireframes do not exist, as all site-based estimation is largely unconstrained. 

3. The strings/wireframes compiled for the South Orebody were snapped to the drilling intercepts 

according to the sample and logging interval endpoints. In the case of the Main Orebody, the significant 

density of drilling in some areas meant at times that this was not possible, and in which case point 

locations were approximated.  

4. All grade and density estimations were undertaken using wireframe-based domains with hard 

boundaries.  Where values could not be estimated due to insufficient drilling information, mean values 

were assigned. 

5. To date, during the life of the mine, oxidation has not been considered a material issue either to 

estimating Mineral Resource tonnages or to processing recovery. Hence, it is not modelled as part of 

the current site grade control models. Relevant to this, is that the South Orebody is about 100 m below 

the surface and as such is unlikely to be impacted by significant levels of oxidation. Oxidation was not 

interpreted or modelled as part of this Mineral Resource estimate. 

6. The hangingwall basalts and tuffs are essentially un-mineralised. There are however two small pods of 

mineralisation known to exist in this rock unit. They are probably the result of slices of mineralisation 

being offset by faulting. The low tonnage is considered to be not economically significant. In the final 

model these pods were allocated mean grades and flagged as not classified. 

7. A hanging wall surface was interpreted on east-west sections along the full strike length of the volume 

being modelled. This surface was used to: 

- delimit the hangingwall basalts/tuffs from the footwall rhyolite in the Mineral Resource model 

- provide a guide to the western limit of the mineralisation (excluding the two pods described 

previously) 

8. The surface was interpreted by referencing the geological logging records (cay_hole_geol ) drillhole 

file. This surface also provides an important guide for targeting future exploration drilling. 

9. While there is a semi-natural break in the mineralised volumes between the Main and South 

Orebodies, at around 1350 mN, it is more a case of the mineralisation being patchy in this area rather 

than the area being barren. Further drilling in this area will very likely identify more mineralisation, 

however the zones will be relatively small.  ¢ƘŜ άƻŦŦƛŎƛŀƭέ ōǊŜŀƪ ōŜǘǿŜŜƴ ǘƘŜ aŀƛƴ ŀƴŘ {ƻǳǘƘ hǊŜōƻŘƛŜǎ 

as defined by ÇBI is 1330 mN. This break northing is mainly used for reporting purposes. While a small 

fraction of the South Orebody crosses this line, the impact is negligible. A plan view of the Cu 

mineralisation wireframes from both the Main and South Orebodies, along with the 1330 mN break 

line, is shown in Figure 14.3.  

10. There are distinct higher and lower grade Cu and Zn zones which correspond to massive sulphide and 

stockwork styles of mineralisation, respectively. As described in Item 7.3, this pattern is evident in both 

orebodies. The four zones in each of the orebodies were modelled using a combination of grade 

thresholds and geological logging. The grade thresholds where derived from histograms and 

probability plots of the un-domained drilling data. The domaining criteria are listed in Table 14-6. 

11. The Pb and Ag grades were estimated based on the Zn domains. This decision was made on the basis 

of observed grade trends and linear correlations (i.e., tŜŀǊǎƻƴΩǎ ŎƻǊǊŜƭŀǘƛƻƴ ƳŀǘǊƛȄύ ōŜǘǿŜŜƴ ǘƘŜ 

various metals.  

12. The Au mineralisation is both low grade and very patchy. Where small contiguous zones could be 

identified they were invariably associated with the Zn massive sulphide zones. No other material 

correlations could be identified.  Au grade was estimated based on the massive Zn domains. 
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13. Analysis of the density data identified three distinct statistical domains namely: 

- Massive Cu and Zn sulphide in both deposits 

- Footwall rhyolite, both mineralised and unmineralised 

- Hangingwall mafic unit 

14. Density was estimated for the Massive and Footwall zones. A mean density value was assigned to the 

Hangingwall unit as it is barren, and the data is very patchy in this area. 

Figure 14.3 Plan view of the Main and South Orebodies showing the Cu massive and stockwork mineralisation 
wireframes 
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Table 14-6 Cu and Zn domaining criteria 

Orebody Mineralisation Domaining criteria 

Main Orebody 

Massive Cu Mineralisation 1.5% Cu cut-off and geological logging 

Stockwork Cu Mineralisation 0.25% Cu cut-off 

Massive Zn Mineralisation 0.5% Zn cut-off and geological logging. Most values are 
>3 and relatively contiguous. The contact is less sharp 

than the South Orebody. 

Stockwork Zn Mineralisation 0.5% Zn cut-off. Grades are notably lower than the 
massive zone and much more patchy and irregular. The 
Zn stockwork tonnage in the Main Orebody is relatively 

minor compared to the Massive Zn mineralisation. 

South Orebody 

Massive Cu Mineralisation 1.5% Cu Cut-off and geological logging 

Stockwork Cu Mineralisation 0.25% Cu cut-off 

Massive Zn Mineralisation 0.5% Zn cut-off and geological logging. Most values are 
>3 and relatively contiguous. 

Stockwork Zn Mineralisation 0.5% Zn cut-off. Grades are notably lower than the 
massive zone and much more patchy and irregular. 

 

14.3.2 Mineralisation, rock type wireframes and associated domains 

The wireframe file names used to code the block model and the corresponding drilling with the mineralisation 
and rock type domains, are listed in Table 14-7. The corresponding CUMINDOM, ZNMINDOM and ROCK 
domain values with descriptions are listed in Table 14-8 and Table 14-9.  

Table 14-7 Mineralisation, rock type wireframes and domain field names 

File Names Orebody Domain Field 
Name 

Description 

mn_cumassive_mintr/ 
mn_cumassive_minpt 

Main CUMINDOM Massive Cu Sulphide wireframe consisting of one main solid 
and seven minor solids 

mn_custockworktr/ 
mn_custockworkpt 

Main CUMINDOM Cu Stockwork mineralisation consisting of one main solid and 
two minor solids 

mn_znmassive_mintr/ 
mn_znmassive_minpt 

Main ZNMINDOM Massive Zn sulphide wireframe consisting of one main solid 
and nine minor solids 

mn_znstockworktr/ 
mn_znstockworkpt 

Main ZNMINDOM Zn Stockwork mineralisation consisting of two minor solids 

su_cumassive_mintr/ 
su_cumassive_minpt 

South CUMINDOM Massive Cu Sulphide wireframe consisting of one main solid 

su_custockworktr/ 
su_custockworkpt 

South CUMINDOM Cu Stockwork mineralisation consisting of one main solid and 
17 minor solids 

su_znmassive_mintr/ 
su_znmassive_minpt 

South ZNMINDOM Massive Zn sulphide wireframe consisting of one main solid 
and one minor solid 

su_znstockworktr/ 
su_znstockworkpt 

South ZNMINDOM Zn Stockwork mineralisation consisting of nine minor solids 

mafic_hw_contacttr/ 
mafic_hw_contactpt 

Main and South ROCK Sub vertical open surface used to delimit the mafic hanging 
wall (basalts, tuffs) and the felsic foot wall (rhyolite) 
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Table 14-8 CUMINDOM and ZNMINDOM domain values 

Orebody CUMINDOM ZNMINDOM Description 

Main 

201 201 Massive sulphide, Cu and Zn, main zone 

601 601 Stockwork sulphide, Cu and Zn, main zone 

500 500 Host rhyolite, with weak or no mineralisation 

South 

101 101 Massive sulphide, Cu and Zn 

501 501 Stockwork sulphide, Cu and Zn, main zone 

502 502 Minor Cu and Zn Stockwork sulphide 

503 N/A Minor Cu Stockwork sulphide 

504 N/A Minor Cu Stockwork sulphide 

505 N/A Minor Cu Stockwork sulphide 

506 N/A Minor Cu Stockwork sulphide 

507 N/A Minor Cu Stockwork sulphide 

508 N/A Minor Cu Stockwork sulphide 

500 500 Host rhyolite, with weak or no mineralisation 

Hangingwall Lens 
801 802 Scatted small pod of mineralisation in the basalt/tuff zone 

802 802 Scatted small pod of mineralisation in the basalt/tuff zone 

Table 14-9 ROCK Domain Values 

Orebody CUMINDOM Description 

Main and South 
1000 Hangingwall basalts and tuff 

2000 Footwall rhyolite 

14.3.3 Calculated mineralisation domains 

Two additional domain names, AUMINDOM and DENSITYDOM, were defined using existing fields in order to 
estimate Au and DENSITY, respectively. The domain field names and values, and the formulae used to set 
them, are listed in Table 14-10. 
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Table 14-10 AUMINDOM and DENSITYDOM field definition  

Domain field name Domain field value Description Field definition formula 

AUMINDOM 0 Hangingwall mafics ROCK=1000 

 101 South Orebody, massive 
Zn sulphide 

ZNMINDOM=101 

 201 Main Orebody, massive 
Zn sulphide 

ZNMINDOM=201 

 500 Footwall rhyolites, 
mineralised and not 

mineralised including Cu 
massive sulphides 

AUMINDOM!=0 and 
AUMINDOM!=101 and 

AUMINDOM!=201 

DENSITYDOM 0 Hangingwall mafics ROCK=1000 

 1 South Cu and Zn massive 
sulphide zones 

CUMINDOM=101 or 
ZNMINDOM=101 

 2 Main Cu and Zn massive 
sulphide zones 

CUMINDOM=101 or 
ZNMINDOM=101 

 9 Footwall rhyolites, 
mineralised and not 

mineralised 

DENSITYDOM!=1 AND 
DENSITYDOM!=2 and 

DENSITYDOM!=0 

14.4 Drill hole flagging and compositing 

14.4.1 Drillhole flagging 

The domain fields CUMINDOM, ZNMINDOM, AUMINDOM and DENSITYDOM were flagged into the 
desurveyed drillhole files as listed in Table 14-11. 

Table 14-11 Drillhole flagging 

Input drillhole filename Output drillhole filename Domain fields added 

cay_hole cay_hole_f CUMINDOM, ZNMINDOM, ROCKDOM, DENSITYDOM 

cay_hole_au cay_hole_au_f AUMINDOM 

14.4.2 Drillhole compositing 

There is little merit in considering compositing of the cay_hole_au_f file given the samples represent large 
composite values aggregated by combining smaller samples for analysis.  Hence, compositing was not applied 
to this file. 

In terms of the main assay drillhole file (cay_hole_f), and while the nominal sample interval is 2 m, the actual 
sample intervals used are quite variable.  When excluding samples with absent Cu grade (i.e., removing long 
lengths of unsampled core), the percentage of core samples using the most common sample intervals, 1 m 
and 2 m, is 30% and 38% respectively. The cay_hole_f desurveyed drillhole file was composited to 2 m in line 
with the larger of the two dominant intervals used with the final file called cay_hole_fc.  

Sample compositing occurs within the individual domains to ensure that no composite interval crosses the 
domain boundaries. To allow for uneven sample lengths within each of the domains, the Datamine composite 
process (COMPDH) was run using the variable sample length method (@MODE=1). This adjusts the sample 
intervals where required to ensure that all samples are included in the composite file (i.e. no residuals) while 
keeping the composite interval as close to the desired sample interval as possible. 
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14.5 Volume modelling 

The model prototype was compiled as per the settings detailed in Table 14-12. The adopted maximum block 
sizes were considered appropriate for the general drillhole spacing (40 mE by 40 mN) in the South Orebody. 
The minimum block sizes were used to model the volumes of the underground drives and ventilation rises in 
the South Orebody area and the remnant stopes in the Main Orebody area. In areas not located near any 
remaining stopes (Main Orebody) or underground development (South Orebody) the minimum block size is 
typically 5m by 5m by 5m (X, Y and Z directions respectively). 

Table 14-12 Çayeli volume model prototype 

Model setting Value 

X Origin 800 mE 

Y Origin 900 mN 

Z Origin 800 mRL 

Maximum Easting 1440 mE 

Maximum Northing 1950 mN 

Maximum Elevation (RL) 1500 mRL 

Parent cell size ς X 20 m 

Parent cell size ς Y 20 m 

Parent cell size ς Z 20 m 

Minimum cell size ς X 1 m 

Minimum cell size ς Y 1 m 

Minimum cell size ς Z 1 m 

14.5.1 Depletion due to mining 

Over thirty years of mining in the Main Orebody and three years of development with minimal stoping in the 
South Orebody means that no single approach to incorporating mining depletion into the volume model will 
be effective.  As such a different approach for each of the two deposits was used as described in the following 
paragraphs. 

Main Orebody 

The Main Orebody solids (wireframes) reflecting thousands of mined development openings and stope 
wireframes, presented an impractical basis for modelling mining depletion from over thirty years of 
operations. The solution used was to effectively reverse the problem by instead coding the model with the 
remaining stopes (wireframe solids of unmined material which were scheduled to be mined). Everything 
outside these planned mining shapes was flagged as unclassified, as though effectively having been mined. 

The site mine planning engineers supplied the remaining stope design solids in ten dxf files, one per sublevel 
on the 30th of May 2025. The dxf files were converted to a single Datamine format wireframe file 
(MOB_stopes_300525tr/MOB_stopes_300525pt)6 and a block model of the planned stopes was built to a 1m 
by 1 m by 1 m resolution (X, Y and Z directions respectively). The stope models were built one at a time and 
combined due to overlapping wireframes.  

 
 
6 MOB refers to the Main Orebody 
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South Orebody  

The depletion of the South Orebody, which has only been mined since December 2023, was a much simpler 
task when compared with the Main Orebody. Most of the South Orebody mining to date has consisted of 
level development with a negligible amount of stoping. The site engineers supplied mine surveys (wireframe 
solids) of all underground development as at the 25th of March 2025. The stope wireframes were combined 
with the surveyed development wireframes and modelled in the volume model to a 1 m by 1 m by 1 m 
resolution. Blocks inside the final model were depleted for mining by setting the DENSITY field to 0.001 and 
the Resource classification to unclassified. 

14.5.2 Volume resolution as a function of drillhole spacing (SMUDRSCL field) 

The drillhole spacing in the Main and South Orebodies is quite variable. As an example, in the mineralised 
volumes in the Main Orebody, the deposit is densely drilled often to an average drillhole spacing of about 10 
m by 10 m by 20 m. Conversely in the South Orebody, the drillhole spacing is mostly much larger, being 
approximately 40 m by 40 m by 40 m, or greater. With ongoing development and drilling in the South 
Orebody, the orebody will be infilled drilled to a similar density as seen in the Main Orebody. 

To align the volume resolution of the model based on the drilling density to the estimation process, a field 
called SMUDRSCL was coded into the model to delimit the different drilling densities as listed in Table 14-13. 

Table 14-13 SMUDRSCL field values and descriptions 

SMUDRSCL field 
value 

Parent block size for 
estimation (X, Y and Z) 

Description 

0 20 m by 20 m by 20 m Typically, 40 m by 40 m by 40 m drillhole spacing, or larger away 
from the mineralised zones 

1 10 m by 10 m by 10 m Typically, 20 m by 20 m by 20 m drillhole spacing 

2 5 m by 5 m by 10 m Typically, 10 m by 10 m by 20 m drillhole spacing 

In other words, volumes with closed spaced drilling are estimated using a smaller parent block size compared 
to volumes which are more sparsely drilled. This means that the grade resolution of the final model reflects 
the drillhole spacing at the time that the model was compiled. The alternative of using a fixed block size 
would result in over smoothing of the grade estimates in some parts of the model, depending on the block 
size that was chosen. 

Figure 14.4 illustrates a long section through both orebodies showing blocks colour coded on the SMUDRSCL 
field value. 
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Figure 14.4 North-South section (10400 mN) showing the clipped (±25 m) Çayeli drilling, topography and a 
slice through the model coloured on SMUDRSCL 

 

The SMUDRSCL field was set using a series of nearest neighbour estimates (Cu) with the decision criteria 
honouring the number of samples and drillholes identified for each block estimate. The actual estimated 
grade is irrelevant. The estimation settings were optimised through a process of trial and error and visual 
checking to produce a final set of parameters. The approach, by its nature, is an approximation but it does 
yield reasonable results. The parameters used are listed in Table 14-14. 

All blocks were initially coded as SMUDRSCL=0 and then reassigned a value of 1 or 2 in instances where there 
was sufficient sampling data in the vicinity of each block to warrant the change.  

Table 14-14 SMUDRSCL nearest neighbour parameter settings 

SMUDRSCL value Parent block size 

(X, Y and Z) 

Search ellipse size 

(X, Y and Z) 

Minimum number of 
samples 

Minimum number of 
drillholes 

0 N/A N/A N/A N/A 

1 20 m by 20m by 20 m 20 m by 20m by 20 m 30 14 

2 10 m by 10m by 20 m 10 m by 10m by 20 m 17 3 
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14.6 Grade estimation 

14.6.1 Estimation methodology 

For grade estimation purposes, an assessment of grade data per domain identified the following estimation 
criteria: 

¶ The Cu and Zn massive and stockwork sulphide domains were all estimated separately. 

¶ !ƭƭ ƎǊŀŘŜǎ ŀƴŘ ŘŜƴǎƛǘȅ Řŀǘŀ ŀǊŜ ǎǳƛǘŀōƭŜ ŦƻǊ ŜǎǘƛƳŀǘƛƻƴ ǳǎƛƴƎ ƻǊŘƛƴŀǊȅ ōƭƻŎƪ ƪǊƛƎƛƴƎ όέhYέύΦ {ƻƳŜ ǘƻǇ 

cutting to stop the excessive smearing of relatively high grades into the surrounding relatively lower 

grade areas was required.  

¶ !ƭƭ ŘƻƳŀƛƴ ōƻǳƴŘŀǊƛŜǎ ǿŜǊŜ ǎŜǘ ŀǎ άƘŀǊŘέΦ From visual observations, most of the boundaries between 

the various mineralised domains are fairly sharp. 

¶ Mineralisation domains (CUMINDOM, ZNMINDOM, AUMINDOM AND DENSITYDOM) were flagged in 

the drilling and model files used as inputs to the estimation process. This step was done to control the 

estimation process by using conventional zone control.  

¶ Dedicated estimation fields were compiled by using the existing fields to govern each estimate run. 

This allowed the various estimation domains (grade and density) to be coded with rock type 

information.  

¶ Search ellipse ranges were set in recognition of the 80% variance range in the various Cu variogram 

models. 

¶ Mineralisation domains with less than fifty samples were allocated domain means. 

¶ The density data in the hang wall domain (basalts) is problematic. Many historic holes have been 

allocated fixed density values more in line with mineralised rhyolite, rather than barren basalt. The 

reason for this is not known. The hangingwall strata was allocated a mean density value after much of 

the data from that domain was excluded to remove anomalous values. This is not a significant issue as 

most development and all stoping occurs in the footwall strata.  

¶ For each domain estimate, three iterations were run to support estimation based on the SMUDRSCL 

values. In practice this means resetting the model prototype for each category, estimating the grades 

and then resetting the model prototype back to the default setting. 

¶ Any blocks not estimated or assigned negative grades were allocated domain referenced mean grades. 

There is no absent grade or density data in the final model. 

¶ The hangingwall domain (ROCKDOM=1000) was not estimated for grades due to limited sampling 

information and the fact that it is not host to any economic mineralisation. 

14.6.2 Estimation methods 

All density and grade estimates were compiled using Datamine software, specifically the COKRIG process, 
which is part of the advanced estimation model.  All estimates were compiled using ordinary block kriging 
(OK) i.e. not co-kriging. This process was used as it is considerably faster than the older commonly used 
Datamine ESTIMA process as it is multithreaded. The names of the search, estimation and variogram 
parameter files used to estimate the grade and density data are listed in Table 14-15. 
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Table 14-15 Datamine estimation parameter file names 

File name Description 

cay_spar Search parameters for ordinary kriging 

cay_epar_ok Estimation parameters for ordinary kriging 

cay_vpar_ok Variogram parameters for ordinary kriging 

14.6.3 Grade estimation domain fields 

Four estimation domain fields (ESTFLAGCU, ESTFLAGZN, ESTFLAGAU and ESTFLAGASDN) were set in the 
model and drillhole files to control (i.e. apply domains) the estimation process. The field values in the model 
and drillhole files are summarised in Table 14-16 and Table 14-17.  The criteria were set using the Datamine 
EXTRA process.  

Table 14-16 Estimation domain field value criteria (ESTFLAGCU) 

Field name Field values EXTRA formula Comment 

ESTFLAGCU 

5101 

5201 

5500 

5501 

5601 

5502 

5503 

5504 

5505 

5506 

5507 

5508 

1801 

1802 

ESTFLAGCU = ROCKDOM + CUMINDOM 

Used to estimate both mineralised and 
background grades. (5500) 

 

Domains 1000 and 5501 to 5508 were 
all allocated mean grades 

Domain was only used to estimate CU 

 

Domains 1801 and 1802 were allocated 
mean grades (two pods of hanging wall 

mineralisation) 
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Table 14-17 Estimation domain field value criteria (ESTFLAGZN, ESTFLAGAU and ESTFLAGDN 

Field name Field values EXTRA formula Comment 

ESTFLAGZN 

1000 

5101 

5500 

5501 

5502 

5201 

5601 

1801 

1802 

ESTFLAGZN = ROCKDOM + ZNMINDOM 

Used to estimate both mineralised and 
background grades. (5500) 

Domain was used to estimate Zn, Pb 
and Ag 

Domains 1000 and 5502 were allocated 
mean grades. 

 

Domains 1801 and 1802 were allocated 
mean grades (two pods of hanging wall 

mineralisation) 

ESTFLAGAU 

1000 

5101 

5201 

5500 

ESTFLAGAU = ROCKDOM + AUMINDOM 

Used to estimate both mineralised and 
background grade (5500) 

Domain was only used to estimate Au 

Domains 1000 was allocated mean 
grades 

 

ESTFLAGDN 

1000 

5001 

5002 

5009 

ESTFLAGAU = ROCKDOM + DENSITYDOM  

Domain was only used to estimate 
Density 

Domains 1000 was allocated mean 
grades 

14.6.4 Drillhole files 

Two separate drillhole files were used to compile the estimate; the drillhole file names are listed in Table 
14-18. A separate file was used for the Au estimates due to the different composite interval used (6 m), 
compared to the Cay_hole_fc_est file (2 m). The larger composite interval and the fact the samples are 
composite results, meant that estimating grades using the SMUDRSCL field was considered to be of little 
value. 

Table 14-18 Drill holes files used for the Mineral Resource estimate 

Drillhole file Description 

cay_hole_fc_est Used to estimate density and all grades excluding Au 

cay_hole_auf_est Au grade estimates 

14.6.5 Search parameters 

Defined search parameters for all grades adhered to the Cu variogram modelling for the stockwork domains 
in the Main and South Orebodies and the surrounding rhyolite host rocks. The basis for this decision was the 
variogram ranges and directions of continuity in these domains being more clearly defined than for the 
massive sulphide zones or the Zn stockwork zones. The key search parameter file settings are listed in Table 
14-19. 
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Table 14-19 Search ellipse parameters 

Estimation 
domain  

Datamine 
rotation (Z, 

X, Z) 

Axis lengths (m) First pass Second pass 

  X Y Z Expansion 
Factor 

Minimum 
Samples 

Maximum 
Samples 

Expansion 
Factor 

Minimum 
Samples 

Maximum 
Samples 

Main Orebody 
Mineralisation 

Domains 

0, 90, -90 40 40 100 N/A 6 18 2 6 18 

South 
Orebody 

Mineralisation 
Domains 

 160, 90, 90 40 40 40 N/A 6 18 2 6 18 

Rhyolite Host 
Rocks 

0, 0, -90 100 50 100 N/A 6 18 0 N/A N/A 

Search criteria were optimised as follows: 

¶ The selection of samples was clipped (using the Datamine MAXKEY parameter) so that a maximum of 

six composites per drillhole was used when estimating the mineralised zones, and three samples when 

estimating the host rocks. This constraint was applied to stop individual block estimates being 

informed from only one drillhole composite.  

¶ Dynamic search volumes were applied to the minimum sample number limits to help with the grade 

interpolation process. These methods work by checking for each block estimate, that the minimum 

sample count criteria are met (i.e. a grade was estimated). Where this was not the case, the search 

ellipse was expanded by a factor and a second attempt was made to estimate the block grade. If this 

second attempt failed, then the affected blocks remained un-estimated.  

14.6.6 Variogram modelling 

All variograms (grades and density) were modelled using Datamine Supervisor software, adopting the 
approach described below. The model parameters are all recorded in the variogram parameter files (see 
Table 14-15). 

Due to the positively skewed nature of some of the grade domains, normal scores variograms were modelled 
for all the domains. This method produces a clearer image of the ranges of continuity in skewed data sets. 
Downhole variograms were modelled to determine the nugget, followed by directional variography. 

Variograms were modelled using the following general approach: 

¶ variograms were standard Cartesian coordinates (Mine Grid)  

¶ all variogram variances were standardised to a sill of one 

¶ all grades were modelled using two or three structure spherical variograms 

¶ the nugget and sill values were then back transformed to traditional variograms using the discrete 

gaussian polynomials technique (Guibal et al, 1987), prior to estimation 

An example is shown in Figure 14.5. 



  

Page | 92  

NI 43-101 Technical Report October 2025 
Çayeli Operations 

14.6.7 Top-cuts 

The presence of relatively high (>1.5) coefficient of variation όά/±έ) values for some of the grades estimated 
using ordinary kriging required top-cuts to be applied to prevent overestimation and smearing of the 
relatively high values (when compared with most of the results) into the surrounding blocks. Top-cutting of 
grades involved resetting the grades that exceed a top-cut value to the top-cut value, on a domain-by-domain 
basis.  

The density domains were not strongly skewed and as is typical with this data type, the distributions were 
approximately normally distributed. However, there were anomalous values (unusually high or low) 
identified in each of the domains.  

Top-cut values for each domain were defined by an analysis of log-probability plots and histograms. The 
impact of the selected top-cut threshold was assessed from the co-efficient of variation (CV) and the number 
of samples that were cut. Top-cuts were applied as follows: 

¶ Grade data was top-cut on a domain-by-domain basis by resetting values above a chosen threshold to 

the threshold value. The threshold was set to lower the CV to about 1.5 to 1.7 while minimising the 

percentage of data that is changed to ideally less than 5%. 

¶ Density values that were deemed anomalous (high and or low) were reset as absent data (nulls) ς not 

reset to different values. Unlike the grade data, unusually high or low density data will mostly represent 

errors rather than parts of a different statistical population (usual case with grades). The number of 

anomalous values identified and adjusted was relatively small and as such the overall risk is considered 

low.  

Some domains which were not estimated (not materially economic or based on limited sample data) were 
still top-cut to stop assigned means being materially biased high. In such cases the top-cuts were sometimes 
quite άharshέ as a result of dealing with mixed populations, most notably the hangingwall mafics domain. 
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Figure 14.5 Example of normal scores variograms for Cu (ESTFLAGCU=5501) 

Downhole Along Strike 

  
Across Strike Down Dip 

  

14.7 Block model validation 

The grade and density estimates were validated using the following steps: 

¶ Visual comparison of the drilling and the model data was undertaken on a section-by-section basis. 

¶ By generation of grade trend plots for the model and grade fields for the grade estimation domain 

fields (ESTFLAGCU, ESTFLAGZN, ESTFLAGAU and ESTFLAGDN). An example is shown in Figure 14.6. 

¶ By generation of univariate statistics (naive) from the drilling, on a domain-by-domain basis, and 

comparing this data with the corresponding model grades. Statistics were compiled from both mean 

and de-clustered (5 m cell based) drilling data. 
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Figure 14.6 Disseminated stockwork estimate, South Orebody (ESTFLAGCU=5501) 

East-West North-South 

 
 

Vertical  

 

 

Assessment of the results yielded the following observations: 

1. Visually, the drilling and model grades compare well. 

2. Statistical comparison of the modelled key grade estimates with input drilling data, yielded acceptable 

to good differences, which for the mineralised domains were mostly less than 10%. 

3. Grade trend plots of key elements show good reproduction of block grades when compared with 

sample input grades.  

14.8 Mineral Resource classification 

The Mineral Resource estimates were classified as Indicated and Inferred Mineral Resources, in accordance 
with the guidelines of the Standards on Mineral Resources and Reserves of the Canadian Institute of Mining, 
Metallurgy and Petroleum (CIM Estimation of Mineral Resources & Mineral Reserves Best Practice 
Guidelines, CIM November 2019 and the CIM Definition Standards).  

The classification was guided by confidences in the geology, estimation methods and results, geological 
continuity, the drillhole grid spacing and the quality of sample analysis.  

14.8.1 Classification criteria 

The 2025 Çayeli Mineral Resource estimate was classified according to the following criteria: 
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¶ The Mineral Resources were reported using a Cu metal equivalent (Cueq) grade of 0.90% based on the 

estimated Cu, Zn and Ag grades. While Au is also payable in concentrate form it was excluded from the 

equation for two reasons: 

- The Au estimates are considered indicative, being reflective of 6 m composite samples.  

- The contribution to final concentrate return is relatively low due to the low plant recovery 

(typically <20% in a 2024/2025 budget version of the life of mine plan). 

¶ The adopted metal prices and recoveries are listed in Table 14-20 and are the values from a 2024/2025 

budget version of the life of mine plan.  

Table 14-20 Element prices and recoveries 

Element Price Unit (USD) Recovery (%) 

Cu $4.00 $/lb Cu 87.1 

Zn $1.20 $/lb Zn 68.5 

Ag $25.0 $/troy oz Au 55.2 

 

- The corresponding Cu equivalent equation is given in Table 14-21. 

Table 14-21 Cu metal equivalent equation 

 
Cueq = Cu + Zn* 0.236 + Ag *0.006 

 

 

¶ The mine plans are compiled on the basis of net smelter return (NSR) cut-off values, which are prone 

to change depending on the scheduling period. Reporting the Resource using a metal equivalent grade 

based on life of mine recoveries and prices, provides a more holistic view.  

¶ Mining in the historic Main Orebody area is essentially a remnant mining operation extracting residual 

resources in the old mining sublevels. Risks associated with mining in and around old workings means 

that there will invariably be losses and potentially some gains when reconciled against the plan. It is 

for this reason that all remaining Resources in the Main Orebody were classified as Indicated Mineral 

Resources. 

¶ To gauge the economic potential of the South Orebody, a floating stope style optimisation was run by 

adopting a minimum stope size of 6 m by 14 m by 25 m in the X, Y and Z directions respectively, and a 

cut-off grade of 0.90% Cueq. Any amount of internal waste was allowed as long as the cut-off grade 

criteria was met. A dedicated wireframe solid (su_MDV_based_classtr/ su_MDV_based_classpt) was 

manually compiled to delimit the potential stopes. 

¶ Much of the South Orebody mineralisation is defined from relatively broad spaced drilling intersecting 

the mineralisation on several sublevels. The South Orebody was classified as Indicated and Inferred 

Mineral Resources. The Indicated portion is that mineralisation which fell inside the digitised stope 

optimisation wireframe.  Several isolated pods of mineralisation were defined based on a few samples 

existing around the edges of the South Orebody mineralisation. These were all classified as Inferred 

Mineral Resources. 

¶ During the 2024 July site visit (FQM,2024), a key concern identified with the geological data on which 

this estimate is derived, is that there is limited to no quality control (QC) data. All sample analysis is 

undertaken by a ÇBI on-site laboratory. A review of results from CRMs and pulp resampling work 

started after the July 2024 site visit has not identified any major flaws.  
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The classification was recorded in the Mineral Resource model using a field called RESCAT, which is described 
in Table 14-22.  The final classified model is called cayresmod040625.dm. 

Table 14-22 Resource classification model field (RESCAT) values 

RESCAT Description 

2 Indicated 

3 Inferred 

4 Not classified 

A long section of the classified Mineral Resource (Main and South Orebodies) is shown in Figure 14.7. 

Figure 14.7 Çayeli Mineral Resource classification 

 

14.9 Mineral Resource reporting 

The April 30th, 2025, Çayeli Mineral Resource estimate statement (cayresmod040625.dm) is presented in 
Table 14-23 using a 0.90% Cueq cut-off.  

Table 14-23 Çayeli April 30th, 2025, Mineral Resource statement using a 0.90% Cueq cut-off grade  

Orebody Classification Tonnes (Mt) Cu (%) Zn (%) Ag (ppm) 

Main Indicated 0.54 3.55 3.59 31.50 

South 
Indicated 8.79 1.33 2.48 9.09 

Inferred 0.46 0.64 2.31 6.39 

 Total Indicated 9.33 1.46 2.54 10.37 

 Total Inferred 0.46 0.64 2.31 6.39 
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Notes: 

¶ Mineral Resources are reported inclusive of Mineral Reserves 

¶ Mineral Resources that are not Mineral Reserves do not have a demonstrated economic viability as 

per the current Mineral Reserve conversion criteria 

¶ Whilst small discrepancies may occur in the figures due to rounding, the impact is not material 

14.9.1 Comparison with previous estimates 

There was no comparison with any previous estimates undertaken due to: 

1. Mining in the Main Orebody being essentially a remnant mining operation. Any comparison is 

essentially meaningless as the Main Orebody deposit is almost mined out. 

2. The South Orebody Mineral Resource has not been previously disclosed in the public domain. 

14.9.2 Potential factors which could impact Mineral Resource reporting 

To the extent known, there are no significant risks relating to the Mineral Resource estimates, from legal, 
title, taxation, socio-ŜŎƻƴƻƳƛŎΣ ƳŀǊƪŜǘƛƴƎ ŀƴŘκƻǊ ǇƻƭƛǘƛŎŀƭ ŦŀŎǘƻǊǎΦ 4.LΩǎ 5{¢ ŀŎǘƛǾƛǘƛŜǎ ǿƛƭƭ ƴŜŜŘ ǘƻ ōŜ 
addressed as part of the Environmental Permit renewalΦ Lƴ ǘƘŜ vtΩǎ ƻǇƛƴƛƻƴΣ ǘƘŜǊŜ ǊŜƳŀƛƴǎ ǎƻƳŜ ǳƴŎŜǊǘŀƛƴǘȅ 
as to when and if the formal permit renewal will eventually be forthcoming. 
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Item 15  MINERAL RESERVE ESTIMATE 

15.1 Methodology 

The conversion of the Mineral Resource estimate to a Mineral Reserve estimate has followed a conventional 
approach, commencing with the collation of economic parameters used to constrain the design of practical 
mine development and stope solids (i.e., practical mining shapes). 

Bounded by economic considerations, these design solids were then produced in detail by honouring various 
planning rules and geotechnical parameters, whilst seeking to minimise the incorporation of internal waste 
dilution. 

The completed development and stope design then provided the sublevel ore and waste mining inventories 
for the detailed production schedule that demonstrates viable underground mining. This schedule, which in 
turn provides the physical basis for cash flow modelling, is described in Item 16. 

Throughout the following commentary, and in the various tables and figures, gold (Au) grades are typically 
reported. Whilst this grade information is carried through the mine planning model and processes, it cannot 
be reported in the Mineral Reserve statement, for the reasons explained in Item 14.8. 

The mine planning and design work required for this Mineral Reserve estimate was completed by the ÇBI 
mine planning team, with oversight by the mining QP. 

15.2 Mine planning model 

A block model suitable for mine planning purposes was produced from the Mineral Resource model 
described in Item 14. The sub-celled Mineral Resource model produced using Datamine software (reference: 
CAYRESMOD040625_CRB.dm) was reblocked for input to MineSight mine planning software. Reblocking was 
to a consistent 5 m x 5 m x 5 m block dimensions. Table 15-1 and Table 15-2 indicate that there is minimal 
loss of definition arising from this reblocking process. 

Table 15-1 Mineral Resource model report 

 

DEPOSIT RESCAT Mm3
Mtonnes DENSITY CUPCT ZNPCT PBPCT AGPPM AUPPM CUEQ

MAIN 2 0.2 0.5 3.44 3.55 3.59 0.13 31.48 0.37 4.59

MAIN 3 0.0 0.0 2.99 0.99 0.01 0.02 1.98 0.24 1.00

0.2 0.5 3.44 3.54 3.56 0.13 31.28 0.37 4.56

SOUTH 2 2.7 9.0 3.36 1.32 2.45 0.04 9.03 0.71 1.95

SOUTH 3 0.1 0.5 3.12 0.64 2.31 0.04 6.37 0.31 1.22

2.8 9.4 3.35 1.29 2.44 0.04 8.90 0.69 1.91

TOTAL 2 2.8 9.5 3.37 1.49 2.54 0.05 10.79 0.68 2.16

3 0.1 0.5 3.12 0.64 2.29 0.04 6.34 0.31 1.22

3.0 10.0 3.36 1.38 2.53 0.05 10.59 0.67 2.11
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Table 15-2 Mine planning model report 

 

15.2.1 Model reporting cut-off grade 

Preparatory to mine planning, the Mineral Resource reporting cut-off grade was determined according to 
preliminary inputs as listed in Table 15-3. The listed metal prices and average recoveries were subsequently 
modified when carried through into the net smelter return (NSR) calculations described in the following 
items. Similarly, the listed unit operating costs were produced from a preliminary estimate and were also 
increased following a subsequent review. That being the case, the equivalent copper cut-off grade listed in 
Table 15-3 would provide a lower bound for defining the limits within which the Mineral Reserve was 
subsequently defined. 

Table 15-3 Datamine mine planning model cut-off grade 

 

 

DEPOSIT RESCAT Mm3
Mtonnes DENSITY CUPCT ZNPCT PBPCT AGPPM AUPPM CUEQ

MAIN 2 0.1 0.5 3.43 3.54 3.56 0.13 31.73 0.36 4.57

MAIN 3 0.0 0.0 3.00 0.99 0.01 0.02 1.99 0.24 1.00

0.2 0.5 3.43 3.53 3.55 0.13 31.60 0.36 4.56

SOUTH 2 2.7 9.1 3.36 1.32 2.45 0.04 9.03 0.71 1.95

SOUTH 3 0.1 0.5 3.12 0.64 2.30 0.04 6.36 0.31 1.22

2.9 9.6 3.35 1.29 2.44 0.04 8.90 0.69 1.92

TOTAL 2 2.9 9.6 3.36 1.48 2.53 0.05 10.68 0.68 2.14

3 0.1 0.5 3.12 0.64 2.29 0.04 6.34 0.31 1.22

3.0 10.1 3.35 1.37 2.52 0.05 10.48 0.67 2.10
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15.2.2 Net Smelter Return equations 

For the purposes of mine planning and Mineral Reserve definition, a set of equations were coded into the 
Mineral Resource model, with specific constants determined from an NSR calculation. The derivation of the 
following NSR equations is described in Item 15.3.4: 

Main Orebody equations: 

¶ Non-spec feed: NSR ($/t of ore) = Cu grade (%) * 7,589 + Zn grade (%) * 931 

¶ Spec feed: NSR ($/t of ore) = Cu grade (%) * 7,631 

South Orebody equations: 

¶ Non-spec feed: NSR ($/t of ore) = Cu grade (%) * 6,105 + Zn grade (%) * 1,161 

¶ Spec feed: NSR ($/t of ore) = Cu grade (%) * 8,064 

15.3 Mineral Resource conversion 

An NSR approach was used to define that part of the Mineral Resource eligible for conversion to a Mineral 
Reserve. Modelled blocks were eligible if the NSR value was equal to or in excess of the estimated overall life 
of mine (LOM) average operating cost. 

The following items record the various inputs to the NSR calculations and summarise the operating costs 
against which the block NSR values were evaluated. 

15.3.1 Metal prices 

The adopted metal prices for Mineral Reserve estimation are as follows: 

¶ Copper = $4.10/lb ($9,039/t)  

¶ Zinc = $1.20/ lb ($2,646/t) 

¶ Silver = $22.50/oz 

¶ Gold = $2,750/oz7 

15.3.2 Processing recovery 

Life of mine processing recovery projections were adopted as listed in Table 15-4. These recovery figures 
account for Spec and Non-spec plant feed from the Main Orebody and from the South Orebody, and are 
based on a preliminary production schedule completed in mid-2024 (refer also to Item 13). 

Table 15-4 Preliminary processing recovery projections  

 

 
 
7 Gold price, processing recovery of gold, and gold TCRCs are carried only in the mine planning and cut-off grade estimation 
process.  

METAL UNITS Average 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

Copper % 87.1% 89.5% 89.9% 89.6% 86.2% 87.4% 87.8% 85.9% 85.4% 84.0% 83.3% 82.6% 86.5% 86.5%

Zinc % 68.5% 33.9% 59.6% 70.0% 69.7% 70.7% 73.5% 69.7% 68.3% 67.9% 69.7% 67.8% 65.5% 65.5%

Silver % 55.2% 86.9% 64.4% 50.6% 37.5% 42.6% 44.6% 39.6% 46.6% 38.3% 36.5% 54.4% 49.3% 49.3%

Gold % 34.8% 14.7% 31.1% 38.3% 32.1% 33.8% 36.2% 33.9% 42.5% 39.5% 33.3% 30.0% 33.2% 33.2%
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15.3.3 Treatment, refining and freight charges 

The adopted treatment, refining and freight charges (also referrŜŘ ǘƻ ŀǎ άƳŜǘŀƭ Ŏƻǎǘǎέύ were those as listed 
in Table 15-5. 

Table 15-5 Treatment, refining and freight charges 

 

15.3.4 Net Smelter Return 

Incorporating the various inputs described above, Table 15-6 provides NSR calculation examples for a 
notional model block with assumed 1.0% Cu and Zn grades. The examples show the separately calculated 
NSR ($/t ore) values for the Main Orebody and South Orebody Spec and Non-spec plant feed. 

The NSR calculator was used to determine the following constants adopted for the NSR equations coded into 
the mine planning model (refer to Item 15.2.2): 

Main Orebody equations: 

¶ Non-spec feed constants:  

- copper = 7,589 

- zinc = 931 

- combined = 8,520 (i.e., NSR of $85.20/t at 1% Cu and 1% Zn) 

¶ Spec feed constant: 

- copper = 7,631 (i.e., NSR of $76.31/t at 1% Cu) 

South Orebody equations: 

¶ Non-spec feed constants: 

- copper = 6,105 

- zinc = 1,161 

- combined = 7,266 (i.e., NSR of $72.66/t at 1% Cu and 1% Zn) 

¶ Spec feed constants: 

- copper = 8,064 (i.e., NSR of $80.64/t at 1% Cu) 

 

Metal Units Value

Copper $/t con. 21.25

Zinc $/t con. 230.00

Copper $/lb 0.021

Zinc $/lb n/a

Silver $/oz 0.40

Gold $/oz 4.00

Copper $/t con. 52.56

Zinc $/t con. 85.61

Treatment

Refining

Freight
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Table 15-6 Example NSR calculations 
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15.3.5 Operating costs 

Item 21.3 provides a detailed account of the estimation of operating costs for Mineral Reserve estimation, 
from which the respective departmental costs can be summarised as listed in Table 15-7. The physicals basis 
of this estimate is a preliminary production schedule completed in mid-2024 and updated in early 2025. This 
initial schedule shows a distinct peak ore production of 850,000 tpa in the period to 2030. Thereafter, the 
scale of ore production reduces to an average of about 400,000 tpa. 

The annual operating costs vary each year reflecting this production profile, from an average of $72/t ore in 
the period to 2030, to an average of $84/t ore for the period from 2031. Without pre-empting a production 
schedule update, it is not possible to associate the annual operating costs with block NSR values when 
creating the development and stope solids for the mine design (refer to Item 15.4). Hence, the overall LOM 
average operating cost of approximately $77/t ore was adopted for mine design purposes. 

By way of a sensitivity analysis, several charts have been prepared to test the impact of adopting an overall 
average operating cost for LOM planning and Mineral Reserve estimation.  

Figure 15.1 shows the impact on annual ore production tonnes at different operating cost averages. In this 
figure the x-axis represents the ore production inventory at an average cost of $72/t ore to 2030 and then 
$84/t ore. The effect of adopting an overall $77/t average results in an approximate loss of 3% of the ore 
inventory up to 2030, and a gain of about 5% from 2031. The corresponding Figure 15.2 shows the impact on 
in situ copper metal at the same cost averages. In this instance the effect of adopting an overall $77/t average 
results in an approximate loss of 1% of the metal inventory up to 2030, and a gain of about 3% from 2031. 
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Table 15-7 Summary of estimated operating costs 

 

(Tabled ore tonnes are after the application of unplanned mining dilution and mining recovery (loss) adjustment). 
 

UNITS 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 LOM

PRODUCTION PHYSICALS

Development in waste kt 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 234.0

Development in ore kt 244.4 177.2 242.7 176.7 144.0 143.2 71.3 91.7 73.7 78.6 66.7 41.4 37.5 1,589.3

Stoping  kt 455.6 572.8 607.3 673.3 706.0 556.8 528.7 408.3 376.3 271.4 283.3 258.6 262.5 5,960.7

Total ore tonnes kt 700.0 750.0 850.0 850.0 850.0 700.0 600.0 500.0 450.0 350.0 350.0 300.0 300.0 7,550.0

Total tonnes kt 718.0 768.0 868.0 868.0 868.0 718.0 618.0 518.0 468.0 368.0 368.0 318.0 318.0 7,784.0

MINING COSTS

Development in waste $k $510.8 $510.8 $510.8 $510.8 $510.8 $510.8 $510.8 $510.8 $510.8 $510.8 $510.8 $510.8 $510.8 $6,641.0

Development in ore $k $5,537.6 $4,014.9 $5,499.2 $4,003.9 $3,263.3 $3,243.7 $1,615.2 $2,077.9 $1,670.2 $1,781.2 $1,510.3 $938.6 $849.2 $36,005.2

Stoping  $k $2,531.3 $3,182.6 $3,374.2 $3,740.9 $3,922.6 $3,093.9 $2,937.7 $2,268.6 $2,090.7 $1,507.9 $1,574.3 $1,436.7 $1,458.6 $33,120.0

Services (ore + waste) $k $8,888.5 $9,507.5 $10,745.4 $10,745.4 $10,745.4 $8,888.5 $7,650.5 $6,412.6 $5,793.6 $4,555.7 $4,555.7 $3,936.7 $3,936.7 $96,362.0

Maintenance $k $3,748.1 $3,577.8 $3,833.3 $3,833.3 $3,833.3 $3,207.8 $2,627.0 $2,046.2 $2,001.5 $1,420.7 $1,599.4 $1,331.4 $1,331.4 $34,391.4

Additional mining labour $k $3,285.0 $3,197.8 $3,183.3 $3,161.5 $3,139.7 $2,627.4 $2,151.7 $1,676.0 $1,639.4 $1,163.7 $1,310.0 $1,090.5 $1,090.5 $28,716.4

subtotal $k $24,501.4 $23,991.4 $27,146.2 $25,995.9 $25,415.1 $21,572.1 $17,493.0 $14,992.1 $13,706.3 $10,939.9 $11,060.6 $9,244.7 $9,177.2 $235,236.1

$/t $35.00 $31.99 $31.94 $30.58 $29.90 $30.82 $29.15 $29.98 $30.46 $31.26 $31.60 $30.82 $30.59 $31.16

MILLING COSTS

subtotal $k $11,813.8 $12,491.1 $14,035.1 $14,228.2 $14,285.2 $12,317.6 $10,929.1 $9,540.6 $8,961.5 $7,529.2 $7,656.7 $6,916.4 $6,685.3 $137,389.7

$/t $16.88 $16.65 $16.51 $16.74 $16.81 $17.60 $18.22 $19.08 $19.91 $21.51 $21.88 $23.05 $22.28 $18.20

PLANT COSTS

subtotal $k $7,281.5 $7,122.3 $7,187.6 $7,147.8 $7,108.0 $5,948.2 $4,871.2 $3,794.2 $3,711.4 $2,634.4 $2,965.8 $2,468.7 $2,468.7 $64,710.0

$/t $10.40 $9.50 $8.46 $8.41 $8.36 $8.50 $8.12 $7.59 $8.25 $7.53 $8.47 $8.51 $8.51 $8.66

ADMINISTRATION COSTS

subtotal $k $10,480.9 $10,480.9 $10,480.9 $10,480.9 $10,480.9 $10,480.9 $10,480.9 $10,480.9 $10,480.9 $10,480.9 $10,480.9 $10,480.9$10,480.9 $136,252.1

$/t $14.97 $13.97 $12.33 $12.33 $12.33 $14.97 $17.47 $20.96 $23.29 $29.95 $29.95 $34.94 $34.94 $18.05

CONCENTRATE HANDLING COSTS

subtotal $k $921.4 $987.2 $1,118.9 $1,118.9 $1,118.9 $921.4 $789.8 $658.2 $592.3 $460.7 $460.7 $394.9 $394.9 $9,938.1

$/t $1.32 $1.32 $1.32 $1.32 $1.32 $1.32 $1.32 $1.32 $1.32 $1.32 $1.32 $1.32 $1.32 $1.32

TOTAL OPERATING COSTS

Total $k $54,999.1 $55,073.0 $59,968.7 $58,971.7 $58,408.1 $51,240.2 $44,564.0 $39,466.0 $37,452.4 $32,045.2 $32,624.8 $29,505.7$29,207.1 $583,525.9

$/t $78.57 $73.43 $70.55 $69.38 $68.72 $73.20 $74.27 $78.93 $83.23 $91.56 $93.21 $98.63 $97.63 $77.37

averages $/t $77$72 $84
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Figure 15.1 Production ore tonnes sensitivity to operating cost averaging 

 

Figure 15.2 In situ copper metal sensitivity to operating cost averaging 

 

15.3.6 Marginal cut-off grade 

Relative to the adopted production schedule, LOM average metal grades, process recoveries and incremental 
ore mining and processing costs, an indicative overall marginal cut-off grade of 1.09% Cu (or 0.93% Cueq) can 
be calculated. The basis of this calculation is summarised in Table 15-8. 
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Table 15-8 Estimated marginal cut-off grades for mine planning 

 

15.4 Mining dilution and recovery losses 

Mining dilution and ore recovery losses are accounted for in the mine design and inventory reporting process. 
Further information on this topic is provided in Item 16.5.5. 

15.4.1 Planned dilution 

Planned dilution is incorporated when designing stope solids, in situations where internal waste must be 
included to produce practical mining shapes and geometries. In some circumstances, Inferred Resource 
model blocks and unclassified Resource model blocks can also be included, with both assigned as waste 
dilution.  As far as possible, however, the stope solids are designed to minimise these inclusions. 

UNITS TOTAL

TOTAL PLANT FEED

Total Ore kt 7,550

Copper % 1.63

Zinc % 1.80

Silver g/t 7.98

Gold g/t 0.54

RECOVERIES

Copper % 87.7%

Zinc % 69.5%

Silver % 52.4%

Gold % 35.2%

METAL PRICES

Copper $/lb Cu $4.10

Zinc $/lb Zn $1.20

Silver $/oz Ag $22.50

Gold $/oz Au $2,750

PAYABILITY

Copper % 95.0%

Zinc % 80.5%

Silver % 92.4%

Gold % 61.9%

OPERATING COSTS

Incremental Ore Mining Cost $/t $21.54

Processing + Admin + Con Cost $/t $46.13

subtotal $/t $67.67

Total Operating Costs (NSR Costs)

Total $/t $77.29

TCRCs

Copper $/lb Cu $0.18

Zinc $/lb Zn $0.29

Silver $/oz Ag $0.40

Gold $/oz Au $4.00

ROYALTIES

Copper $/lb Cu $0.38

Zinc $/lb Zn $0.11

Silver $/oz Ag $2.09

Gold $/oz Au $255.47

MARGINAL CUT-OFF GRADE

Mining dilution factor (unplanned) 1.05

Total net return (recovered) $/10kg $76.81

Marginal Cut-off Grade % Cu 1.09

Marginal Cut-off Grade % Cueq 0.93
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15.4.2 Unplanned dilution 

Unplanned dilution arises during the mining process when waste or other diluents are inadvertently 
extracted with the ore. This unplanned dilution can include material such as paste or waste backfill sloughing 
(over-breaking) from the side walls of stopes. Drawing upon historical records, the overall unplanned dilution 
factor is 105.1%. The dilution is assumed to carry a nil diluent grade. 

15.4.3 Mining recovery losses 

Inadvertent losses to the design production inventory can arise due to several circumstances, such as adverse 
ground conditions and inaccurate production drilling and blasting practices. Again, drawing upon historical 
trends, the overall mining recovery loss factor is 5.8% (i.e., 94.2% mining recovery). 

15.4.4 Mine design 

Item 16.4 provides an overview of the mining method, whilst Item 16.5 provides a summary of the mine 
planning design considerations, including geotechnical parameters and specific planning rules. 

15.4.5 Design process 

The mine design process, for the new South Orebody production sublevels, essentially involves a number of 
steps as follows: 

¶ A template layout of crosscuts into the orebody is designed for every sublevel, commencing from the 

main access entry point for that sublevel. An example for the 1075 mRL sublevel is shown in Figure 

15.3. The template layout is shown as light blue lines on this figure. 

¶ MineSight software is then used to: 

- define the termination extents for each crosscut and the internal waste segments, and 

- define practical stope shapes (solids) for the ore between each sublevel. 

¶ This definition involves delimiting the ore production solids by referencing the overall NSR value of the 

solid against the overall $77/t operating cost. The NSR value of the individual 5 m x 5 m x 5 m blocks 

within each designed solid is predefined by the NSR equations listed in Item 15.2.2. The green coloured 

shapes in Figure 15.3 are an example of stope solids so defined. 

¶ Care is taken to minimise the inclusion of Inferred and unclassified resource blocks, and waste dilution, 

when designing practical stope solids. 

¶ In situations where isolated stope blocks can be identified, an assessment is made as to whether the 

cost of crosscut development to access these solids is warranted. 

Several years of remnant mining is proposed for the Main Orebody, accessing favourably mineralised zones 
in several of the existing sublevels. In these instances, sublevel development is already in place, allowing for 
example: 

¶ completion of primary and secondary development and stoping adjacent to areas mined in recent 

years 

¶ tertiary (longitudinal) stoping of remnants above the sublevel, against previously completed and 

backfilled primary and secondary stopes  

¶ crosscut development and stoping at extremities of the sublevel  

Under these circumstances, the mine design process has had to consider the following: 
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¶ ground conditions in the vicinity of the remnants, the extent of any deterioration and the requirement 

for rehabilitation 

¶ the accessibility of the remnant mining areas, i.e., sometimes necessitating excavation through 

backfilled openings 

¶ the ability to ventilate the remnant areas 

Figure 15.3 South Orebody, sublevel design example 
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15.4.6 Development and stope design layouts  

Main Orebody  

Figure 15.4 to Figure 15.11 show the existing sublevel development (blue solids) and the planned remnant 
mining stopes (red solids) between the 1100 mRL and 820 mRL sublevels. 

Figure 15.4 Main Orebody, 1100 mRL and 1080 mRL sublevels 

 

Figure 15.5 Main Orebody, 980 mRL and 960 mRL sublevels 
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Figure 15.6 Main Orebody, 920 mRL sublevel 

 

Figure 15.7 Main Orebody, 900 mRL sublevel 
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Figure 15.8 Main Orebody, 880 mRL sublevel 

 

Figure 15.9 Main Orebody, 860 mRL sublevel 
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Figure 15.10 Main Orebody, 840 mRL sublevels 

 

Figure 15.11 Main Orebody, 820 mRL sublevels 
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South Orebody 

Figure 15.12 shows the access development, sublevels and the entire volume of planned stoping solids for 
the South Orebody, between 1200 mRL and 900 mRL. The completed development openings as at the 
beginning of May 2025, are shown coloured.  

Figure 15.12 South Orebody, 1200 mRL to 900 mRL 

 

15.5 Mining inventory 

15.5.1 Main Orebody 

Table 15-9 summarises the mining inventory for each of the Main Orebody sublevels. In total there are 36 
design solids for ore development and 130 design solids for remnant stopes in the Main Orebody. This table 
lists the design inventory after accounting for planned dilution, unplanned dilution and mining recovery 
losses. 

The planned dilution figure is approximately 24% of the total design solids inventory. This is not an 
unreasonable figure when considering remnant design stopes in the midst of old, back filled workings, the 
extents of which are likely to be uncertain. It is for this reason, and despite the fact that each of the sublevels 
has been extensively developed in ore, the Mineral Resource classification for the Main Orebody is Indicated 
rather than Measured. The planned diluent grades (and NSR value) for the Main Orebody reflect that 
unclassified Mineral Resource blocks rather than waste blocks are being incorporated into the design of 
regular and practical mining shapes. 

The subsequently applied unplanned dilution and mining recovery factors, to arrive at the final inventory 
listed in Table 15-9, are as mentioned in Item 15.4. 


























































































































































































































































































