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¶ Primary production - drilling and blasting, loading and hauling, ancillary plant support.  

¶ Road haulage of ore from satellite pits to the process plant and maintenance of the haul roads. 

¶ Crusher feed with FEL or stockpile rehandle as required Pit -dewatering via in pit sump pumps. 

¶ Establishment and maintenance of suitable surface water management infrastructure. 

¶ Site rehabilitation and closure works such as re-profiling WRDs to final landform, rehandling 
and spreading stockpiled topsoil material , etc. 

The indicative mining fleet required is summarised below in Table 1.3.2. 

Table 1.3.2 Indicative Mining Fleet  

Model  Range 

Mining  # units 

CAT 6030 Excavator 1 -2 

CAT 6015B Excavator 1-5 

CAT 777 Dump Truck 8-24 

Volvo A40 Dump Truck 4 

CAT 988 Payloader 2-3 

CAT D9 Bulldozer 4-10 

CAT D7 Bulldozer 2 

CAT 16 Grader 1-2 

CAT 777 Water Tanker 2-3 

Sandvik DP 1500i Drill Rig 3-13 

Road Haulage # units 

CAT 988 Payloader 2 

6x4 Tractor Head & Trailer 12-18 

8x4 Highway Water Tanker 2 

 

Resolute will provide oversight and management of the mining contractor and undertake all technical 
requirements for the mining operation such as grade control, mine planning and survey.  

1.3.5 Breakeven Cutoff Grade  

The breakeven cut-off grade for the DFS Update Ore Reserve is based on the parameters applied in the 
LOM schedule. As mining and processing costs and metallurgical recoveries vary by weathering domain 
and deposit location, the resulting cut -off grades differ accordingly and are summarised in Table 1.3.3. 
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Table 1.3.3 Breakeven Cutoff Grade by Mining Area  

Mining Area  Unit  Oxide  Transitional  Fresh 

Souwa g/t  0.32 0.33 0.46 

Kilosegui g/t  0.41 0.43 0.54 

Nokpa g/t  N/A 1 0.31 0.46 

Chegue Main g/t  0.32 0.33 0.46 

Chegue South g/t  N/A  0.33 0.46 

Kekeda g/t  0.37 0.50 0.50 

Han g/t  N/A  0.50 0.51 

Enioda g/t  0.38 0.50 0.52 

1 Nokpa oxide only has recovery for >1.0g/t material)  

1.3.6 Ore Reserve 

Orelogy was responsible for the mining component of the Doropo Gold Project DFS Update. As a result 
of this study, Orelogy have developed an Ore Reserve Estimate for the Doropo Gold Project comprising 
Souwa, Nokpa, Chegue Main, Chegue South, Kilosegui, Han, Enioda and Kekeda pits, as of 30 October 
2025.  Orelogy has developed the Ore Reserve in accordance with the guidelines of the JORC Code 2012. 

Mineral Resources were converted to Ore Reserves in line with the material classifications, which reflect 
the level of confidence within the resource estimate. The Ore Reserve reflects that portion of the Mineral 
Resource, which can be economically extracted by open pit mining methods. The Ore Reserve considers 
the modifying factors and other parameters outlined in the preceding sections of this part and detailed 
in the following sections, including but not limited to the mining, metallurgical, social, envi ronmental, 
statutory and financial aspects of the Project.  

The Ore Reserve includes an allowance for mining dilution and ore loss. Orelogy developed a mining 
model for each deposit using an Orelogy proprietary routine that applies dilution on a block -by-block 
basis. As a result, the global dilution and ore loss across all the deposits approximated 5% and 6% 
respectively but varied from deposit to deposit by 2% -11% and 2%-9% respectively.  

The Doropo Gold Project DFS Update Ore Reserve, as outlined in Table 1.3.4, was reported using variable 
cut-off grades as summarised above. The cut-off grades vary by deposit due to variations in recoveries, 
costs for ore processing and ore haulage. 

In line with the JORC 2012 guidelines, the Proved Ore Reserve estimate is based on mineral resources 
classified as Measured, and the Probable Ore Reserve is based on Indicated classified mineral resources. 
The reported Mineral Resource estimate is inclusive of the resources converted to Ore Reserves. 

The Ore Reserves were estimated for the Doropo Gold Project as part of this DFS Update by Orelogy 
Mine Consulting. The total Ore Reserve is estimated at 59.1 Mt at 1.31 g/t Au with a contained gold 
content of 2,497 koz. Table 1.3.4 presents a summary of the Ore Reserves on a 100% Project basis at a 
USD1,950/oz gold price. 



Doropo Gold Project 
Definitive Feasibility Study Update 
 
 
 

2326\24.02\2326-GREP-001_A - S1.docx December 2025 
Lycopodium   

Page 1.9 

Table 1.3.4 Doropo Gold Project DFS Update  Ore Reserve Estimate 

 

Totals may not add up due to rounding . 

 

1.4 Geotechnical  

The site investigation was undertaken in December 2023 and comprised drilling of 36 No. boreholes, 
excavating 166 No. test pits, carrying out in situ permeability tests, monitor groundwater, walkover 
survey and assess potential borrow locations. The investigation findings, sub-surface conditions, typical 
design parameters, geotechnical risks and construction considerations for TSF, WHD, WSD, Process 
Plant, WSD Diversion Channel, Han Diversion Channel, Site Access Road, and Haul Roads, Access Road 
Overpass, Accommodation Village and Airstrip are detailed in a separate report. Additional geotechnical 
site investigation is scheduled for the WSD causeway in Q1 2026. 

1.5 Mineral Processing and Metallurgical Testing  

The metallurgical basis for the Doropo DFS Update is founded on two previous testwork programs 
undertaken at ALS Perth as part of the 2023 PFS and the 2024 DFS. Additional confirmatory testwork 
was completed after publication of the 2024 DFS, and these results have been incorporated where 
relevant into the DFS Update. 

For the DFS Update, Lycopodium undertook a comprehensive review of all available metallurgical 
testwork and assessed the extent to which the 2024 DFS process design remained supported by the 
underlying laboratory data. This review identified several gaps, primarily resulting from the shift in 
processing strategy from campaign treatment of discrete ore types (oxide, transition al and fresh) to 
blended processing based on the mine schedule. These gaps formed the basis for a third metallurgical 
testwork program  at ALS Perth. This new program was designed to run concurrently with the DFS Update 
for confirmatory purposes and will be documented in a separate report . 

Lycopodium reinterpreted the available metallurgical data to align with the updated blended  ore mine 
schedule. The revised schedule incorporates continuous blending of oxide, transitional and fresh ore, 
which required a revised comminution basis and updated assumptions for leaching, adsorption and 
reagent consumption. This reinterpretation directly informed the process design criteria for the DFS 
Update and supported the capacity increase in the comminution circuit, enabling the fresh ore 
throughput to be i ncreased from 4.0 Mt/a to 4.9 Mt/a.  

Mt
Grade (g/t 

Au)
Insitu metal 

(koz)
Mt Grade (g/t Au)

Insitu 
metal 
(koz)

Mt
Grade (g/t 

Au)
Insitu metal 

(koz)

Souwa 0.3 1.80 15.9 15.9 1.37 700.4 16.1 1.38 716.3

Kilosegui 0.2 1.16 6.4 21.6 1.22 849.1 21.8 1.22 855.6

Nokpa 0.4 2.34 26.9 3.7 1.69 201.7 4.1 1.75 228.6

Chegue Main 0.2 1.00 6.5 5.4 0.98 170.0 5.6 0.98 176.5

Cheque South 0.2 1.07 7.0 1.6 1.13 56.4 1.8 1.12 63.4

Kekeda 0.1 0.95 3.6 3.2 1.05 109.7 3.4 1.05 113.2

Han 0.1 1.88 6.8 3.8 1.93 232.3 3.9 1.93 239.1

Enioda 0.0 0.00 0.0 2.5 1.29 104.4 2.5 1.29 104.4

Total 1.4 1 .58 73.1 57.7 1 .31 2424.0 59.1 1 .31 2497.1

Proven Probable Total

Area
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Orway Metallurgical Consultants (OMC), updated the comminution modelling using the parameters 
from the  2023 PFS testwork campaign, considering the revised mine schedule, blended processing and 
the increased fresh ore throughput. The modelling was incorporated into the process design for the DFS 
Update. 

Lycopodium did some additional interpretation of the  2024 DFS testwork data for thickening, carbon 
adsorption, oxygen uptake and cyanide destruction. This was also incorporated into the process design 
for the DFS Update. 

The DFS Update testwork program was intended to run in parallel with the DFS Update and be 
confirmatory in nature. The main objective was to validate the process design conditions on samples of 
blended oxide, transitional and fresh material representing periods in the mine schedule. The program 
commenced in September 2025, but the preliminary results will not be included in the DFS Update. 

Table 1.5.1 summarises the extraction rates and reagent consumptions for the Doropo deposits and 
varying weathering types. 

Table 1.5.1 Doropo Metallurgical Recoveries and Reagent Consumptions  

Deposit  Ore Type 
Sample 

ID 
Grind  

P80 (µm)  

CIL 
Residence 
Time (h)  

Total 
Extraction 

(%) 

Cyanide1 
Lime2 

kg/t  Dose kg/t  

Chegue Main Oxide MC3 106 24 92.3 200 0.20 1.12 

Chegue Main Oxide MC14 106 24 95.7 300 0.24 1.85 

Chegue Main Transitional MC4 106 24 95.3 400 0.24 0.58 

Chegue Mai Fresh MC15 75 36 92.7 500 0.24 0.44 

Chegue South Transitional MC5 106 24 90.2 400 0.27 0.79 

Chegue South Transitional MC16 106 24 84.9 500 0.30 0.70 

Chegue South Fresh MC17 75 36 85.9 500 0.30 0.30 

Enioda Oxide MC21 106 24 98.9 500 0.36 0.92 

Han Transitional MC19 106 24 96.4 500 0.27 0.32 

Han  Fresh MC20 75 36 95.4 500 0.30 0.48 

Kekeda Transitional MC6 106 24 94.0 500 0.39 0.39 

Kekeda Fresh MC18 75 36 94.8 500 0.30 0.45 

Kilosegui Transitional MC25 106 24 92.8 500 0.24 0.48 

Kilosegui Fresh MC7 75 36 87.9 400 0.18 0.52 

Nokpa Transitional MC12 106 24 93.3 500 0.30 0.87 

Nokpa Fresh MC13 75 36 90.4 500 0.24 0.38 

Souwa Oxide Oxide MC8 106 24 95.1 400 0.30 0.74 

Souwa Oxide Oxide MC9 106 24 97.3 400 0.33 0.74 

Souwa Oxide Oxide MC26 106 24 96.7 400 0.30 1.12 

Souwa Transitional MC2 106 24 93.9 300 0.26 2.67 

Souwa Transitional MC10 106 24 95.5 400 0.27 0.79 

Souwa Fresh MC11 75 36 92.0 500 0.26 0.36 

1 Includes allowance for residual cyanide in the CIL tail solution. A CIL tails allowance of 100  mg/L NaCN has been 
allowed. 2 Testwork was conducted with commercial lime having a CaO availability of approximately 60% . 
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¶ The grinding circuit will be an SAB configuration with an open circuit SAG mill and a ball mill 
in closed circuit with hydrocyclones to produce a product size of P80 75 µm. There will be 
provision to install a pebble crushing circuit in the future for SAG mill discharge oversize. 

¶ A gravity recoverable gold circuit consisting of two scalping screens, two batch centrifugal 
concentrators and an intensive cyanidation reactor to recover coarse gold in the grinding 
circuit. 

¶ The cyclone overflow slurry will gravitate via trash screening to a pre-leach thickener. The trash 
screen will remove any trash before the pre-leach thickener. 

¶ A pre-leach thickener will increase the leach feed slurry solids content to minimise slurry tank 
volume requirements and reduce overall reagent consumption. 

¶ Carbon in Leach (CIL) circuit consisting of two leach tanks and six CIL tanks to provide 36 hours 
of leaching residence time when processing fresh ore at design plant throughput. There will 
be provision to install a seventh CIL tank in the future to accommodate the target residence 
time for blends of ore types processed at higher throughputs. Sodium cyanide solution will be 
added to the CIL feed slurry to start the gold leaching process with injection of oxygen gas. 

¶ An acid wash column to remove inorganic contaminants from the carbon with hydrochloric 
acid. 

¶ A split AARL elution circuit for gold desorption from carbon with a single elution column using 
sodium cyanide, caustic and filtered water. 

¶ Four electrowinning cells for gold recovery on to cathodes and sludge smelting to doré. Three 
cells will be for eluate from the elution circuit and one for pregnant solution from the gravity 
concentrate intensive cyanidation reactor. 

¶ Carbon reactivation kiln to remove organic contaminants from the carbon with heat.  

¶ Tailings treatment incorporating cyanide destruction using the INCO SO2 / air process (sodium 
metabisulphite / oxygen).  

¶ Tailings pumping delivering slurry to the tailings storage facility.  

¶ Reagent mixing, storage and distribution facilities. 

An overall process flow diagram (PFD) is presented in Figure 1.6.1. 
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Figure 1.6.1 Doropo DFS Update  Overall Flowsheet  
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1.7 Tailings and Water Management  

1.7.1 Tailings Testing  

Physical and geochemical testing of combined tailings samples from the various ore bodies was 
completed during the 2024 DFS. Since then, process parameters have been revised, and additional 
physical testing of tailings produced under the updated parameters is scheduled for late 2025 / early 
2026. The current assessment is therefore based on the earlier test results. 

The testing indicated that the rate of supernatant release for all the Transitional and Fresh samples 
was relatively quick, with the majority of water released in hours. The rate of supernatant release for 
the Souwa Oxide sample was relatively slow, with the majority of water released after 3 days. With 
suitable underdrainage and air drying of the tailings slurry, a settled density of approximately 1.2 to 
1.3 t/m 3 is expected in the facility during normal operating conditions. Final densities are dependent 
on a number of aspects of TSF design such as rate of rise and TSF water management.   

The TSF incorporates sufficient measures to prevent the loss of tailings from the facility based on the 
expected tailings geochemistry. All the samples are considered to be Non Acid Forming (NAF) with 
negative net acid producing potential (NAPP). Based on the tested samples, there are no specific 
controls required in relation to the acid formation potential of the tailings.  

1.7.2 Site Water Management  

In order to understand (and control) the flow of water around the site, a water balance model was 
developed.  Key findings from the water balance modelling are as follows: 

¶ The TSF is designed to hold the tailings plus the design rainfall conditions and thus has 
sufficient stormwater storage capacity for all design storm events and rainfall sequences. 

¶ The critical design rainfall event in terms of pond elevation is the design storm event 
occurring in the last month of each stage of operation when the TSF stormwater capacity 
is at a minimum. There is sufficient stormwater storage capacity in the TSF for this situation 
during all stages of operation. 

¶ The supernatant pond volume peaks in October each year (at the end of the wet season). 

¶ All make-up water requirements can be provided by the WSD reservoir, supplemented by 
the WHD for design dry conditions.  It is necessary that the WSD is completed early to allow 
a full wet season for filling prior to commissioning.  

¶ A WSD storage capacity of 2,000,000 m3 is required to provide sufficient make -up water, 
supplemented by an abstraction rate of 125 L/s from the WHD. 

¶ A WHD capacity of 500,000 m3 is required to reduce the risk of shortfalls under design dry 
conditions. 
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1.7.3 Tailings Storage Facility Siting Study  

A TSF siting assessment completed prior to the DFS Update evaluated four potential locations and 
identified the preferred site. During the DFS Update, the revised mine production schedule resulted 
in increased tailings throughput and storage requirements. While the selected site remains 
unchanged, the TSF layout has been revised and re-oriented to accommodate the expanded capacity. 
The current design comprises a cross-valley facility with embankments on the east, west and south 
sides, utilising the northern hillside as the primary containment boundary. Tailings will be deposited 
from the embankment crest .  

1.7.4 Tailings Storage Facility Design  

The TSF will comprise of a valley storage facility formed by a multi-zoned earth fill embankment, 
comprising a total footprint area (including the basin area) of approximately 181 ha for the Stage  1 
TSF increasing to 384 ha for the final TSF.  The TSF is designed to store a total of 61.2 Mt of tailings.  

The Stage 1 TSF will be designed for 18 months storage capacity.  Subsequently, the TSF will be 
constructed in annual raises to suit storage requirements.  Downstream raise construction methods 
will be utilised for all TSF embankment raises. 

A downstream seepage collection system will be installed within and downstream of the TSF 
embankment, to capture seepage from the TSF and pump back to the embankment crest, where it 
will be deposited back into the supernatant pond.  

The TSF basin area will be cleared, grubbed and topsoil stripped and a 200 mm thick compacted soil 
liner will be constructed in the TSF basin area and overlain with a 1.5 mm smooth HDPE 
geomembrane over the entire basin area.  The embankment upstream face and decant turret areas 
will be lined with a 1.5 mm textured HDPE geomembrane liner. 

The TSF design incorporates an underdrainage system to reduce pressure head acting on the 
compacted soil and HDPE geomembrane liners, reduce seepage, increase tailings densities, and 
improve the geotechnical stability of the embankments.  The underdrainage system comprises a 
network of collector and finger drains.  The underdrainage system drains by gravity to a collection 
sump located at the lowest point in the TSF basin.  A leakage collection and recovery system (LCRS) 
will be installed beneath the basin composite liner.  Solution recovered from the underdrainage 
system and LCRS will be released to the top of the tailings mass via submersible pumps, reporting to 
the supernatant pond. 

Supernatant water will be removed from the TSF via a decant turret system (designed by others).  The 
supernatant pond will be located against the northeast valley sides within the TSF basin.  The solution 
recovered from the decant system will be pumped back to the plant for re -use in the process circuit. 

An emergency spillway will be available at all times during TSF operation in order to protect the 
integrity of the constructed embankments in the unlikely event of emergency overflow.  The closure 
spillway will be located to the north of the west embankmen t, at the low point of the final tailings 
beach.  The closure spillway will discharge into the existing drainage course downstream of the TSF.  
Upon closure, the TSF will be a fully water-shedding structure. 
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1.7.9 Closure and Rehabilitation  

At the end of the TSF operation, the downstream faces of the embankments will have an overall slope 
profile of approximately 3.5H:1V.  The profile will be inherently stable under both normal and seismic 
loading conditions. The embankment downstream face will be re-vegetated once the final 
downstream profile is achieved. 

Upon closure, the final tailings surface will be capped with a soil cover.  The following cover system 
was assumed: 

¶ Mine waste capillary break (500 mm). 

¶ Low permeability fill layer (300 mm). 

¶ Topsoil growth medium layer (200 mm). 

¶ The finished surface will be shallow ripped and seeded with shrubs and grasses. 

It is envisaged that the WSD will be handed over to the communities after the mine closure. If 
required, the WHD may be decommissioned by breaching the embankments to achieve full drainage 
of the reservoir.  However, there is an option to work with the loc al communities to use the dams 
after the mine closure. 

1.8 Project Infrastructure  

The Doropo Gold Project requires a comprehensive suite of new, purpose-built infrastructure to 
support mining, processing, accommodation and sustaining operations. All infrastructure has been 
developed to DFS level and is suitable for progressing into FEED and detailed design. 

The Project layout comprises the process plant and non-process infrastructure (NPI), mine services 
area (MSA), haul and access roads, accommodation facilities, water supply and storage systems, fuel 
supply facilities, communications, sewage treatment, an airstrip, and a high-voltage power 
connection to the national grid. The infrastructure design integrates operational efficiency, 
constructability, safety, climate resilience and long-term maintainability.  

1.8.1 Site Development  

Infrastructure development includes site access from the national A1 highway, internal road networks, 
clear-and-grub operations, bulk earthworks and construction of terraced platforms for the process 
plant, MSA and accommodation village. Bulk earthworks adopt balanced cut-to-fill principles to 
optimise material handling, with the process plant constructed predominantly in cut for foundation 
stability. 

1.8.2 Earthworks and Terracing  

Subsurface investigations confirm shallow ferricrete underlain by very stiff clays, enabling all major 
infrastructure to be founded without specialist ground improvement. Earthworks quantities are 
defined for the plant, MSA and village, with drainage grades incorporated into terrace designs. 
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1.8.3 Transport and Logistics  

All international freight is routed through the Port of Abidjan, with containerised and break -bulk 
handling suitable for mining equipment, structural steel and process plant modules. A 645 km sealed-
road haul route connects Abidjan to Doropo via the A1 hig hway. Regional roads allow year-round 
access due to sandy soils and good natural drainage. 

Access Roads 

Site Access roads were designed to facilitate the following movements during operation: 

¶ Process Site to A1 National Highway. 

¶ Process Site to Accommodation Village and Magazine. 

¶ Process Site to Airstrip. 

The total length of site access roads is 16 km.  The site access roads comprise two 3.5 m wide running 
lanes with a 1.5 m shoulder on each side, for a total formation width of 10 m.  

Culverts will be required in a number of locations in order to provide adequate drainage.  The culverts 
are designed to convey 10-year ARI storm event without the flow overtopping the road.  

Site Haul  Roads 

Two classes of haul roads are required to support mining operations: 

¶ In-pit and short -haul mine roads for large off -highway mining trucks operating between 
pits, waste dumps and the ROM pad. 

¶ Long-haul ore transport roads for road -legal Volvo FMX-type trucks transporting ore 
between the northern pits and the Kilosegui ore bodies.  

The combined length of these site haul roads is approximately 30 km. The long-haul routes, used by 
Volvo FMX 460 8×4 trucks, have been designed as permanent two-way roads with a 12 m running 
width and two 1 m high safety bunds, providing a total formation width of 17 m. A 200 mm laterite 
wearing course will be placed over the prepared subgrade, with future sheeting using competent 
waste rock to be undertaken by the mining contractor once suitable material becomes available 

Culverts will be required in a number of locations in order to provide adequate drainage.  The culverts 
are designed to convey a 10-year ARI storm event without the flow overtopping the road.  

1.8.4 Airstrip  

The design of the site airstrip is summarised as follows: 

¶ The prevailing wind direction of the Doropo project site is southwest to south.  The airstrip 
will be orientated similarly to ensure optimal operability.  
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1.8.7 Buildings and Facilities  

Major facilities include administration offices, warehouse, clinic, security buildings, plant control 
room, plant workshop, reagent store, laboratory, and guardhouses. 

1.8.8 Mine Services Area (MSA)  

The MSA provides all mining support needs including heavy vehicle workshops, components rebuild 
areas, tyre bays, change rooms, training facilities, mine warehouse, refuelling bays and laydown yards. 
These will all be provided by the mining contractor . 

1.8.9 Accommodation Village  

Accommodation includes a 360-bed permanent village and supporting temporary construction 
camp. Facilities include accommodation blocks, kitchen and messing facilities, recreation areas, 
medical rooms, WWTP, PWTP, power distribution, fire protection systems, fibre-optic 
communications, and internal roads and drainage. 

1.9 Environment and Social  

An Environmental and Social Impact Assessment (ESIA) for the Doropo Gold Project was completed 
in accordance with Ivorian regulatory requirements and international good practice. The 
Environmental Permit for the Project was issued by ANDE on 13 June 2024 following public 
consultation and interministerial review. A separate ESIA and Resettlement Action Plan (RAP) for the 
90 km transmission line to Bouna has also been submitted by CI-Energies. 

Baseline studies confirm that the Project is located within a largely modified savannah landscape with 
moderate to high levels of anthropogenic disturbance. Several areas of natural vegetation and some 
sensitive flora and fauna are present; however, impacts can be mitigated through planned avoidance, 
minimisation and rehabilitation measures. Two protected areas occur within 20 km of the Project, 
including the Comoé National Park (UNESCO World Heritage Site), with no significant residual 
impacts anticipated if management controls are implemented.  

Key environmental impacts relate to vegetation clearance, soil disturbance, erosion, and the loss of 
natural habitat within Project Development Areas. Waste rock has low acid-generating potential, and 
the TSF has been designed in accordance with ANCOLD guidelines, with the Project committed to 
alignment with the Global Industry Standard on Tailings Management (GISTM) and the International 
Cyanide Management Code (ICMC). Dust, noise, vibration and water-quality risks are predictable and 
manageable with standard controls. 
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The most significant social impacts relate to land acquisition within Project development areas 
totalling approximately 4,166 ha and associated economic displacement across 24 affected villages. 
Ampella will acquire land access rights within the PDAs from host communities , to enable Project 
development and safe guard community safety. This should be managed through rigorous 
stakeholder engagement, consultations with the Ivorian government and legal consultants, to form 
an appropriate land acquisition and compensation plan. Village land impacts are summarised as 
follows: 

¶ Eight villages with major impacts (>25% land impacted): Herewedouo, Bissankouedouo, 
Lassouri, Holidouo, Wadradouo, Dupindouo, Gbelta, Lehitedouo. 

¶ Eight villages with medium impacts (5-25% land impacted): Tonguidouo, Lagbo, 
Fafoudouo, Behindjinadouo, Mabridouo, Fangadouo, Gangata, Norfadouo /  Yolkoubiel. 

¶ Eight villages with minor impacts (<5% impacted): Gola, Penedouo, Simantedouo, 
Bonkodouo, Douhoundo, Loukoura, Sonfrodouo, Talo. 

A stand-alone Livelihood Restoration and Resettlement Framework (LRRF) has been prepared as part 
of the ESIA and provides the necessary strategic framework for Project-related land acquisition and 
compensation strategies. It sets out the objectives, eligibility criteria for Project Affected Persons, 
entitlements, legal and institutional framework, modes of compensation, participation and 
consultation procedures, and grievance redress mechanisms which will be used to conduct 
resettlement and restore the livelihoods and living standards of Project Affected Persons, in line with 
international standards. 

Efforts have been made to avoid and/or minimise the requirement for the involuntary resettlement 
of communities through sensitive Project design. In the case of Enioda satellite pit, the village of 
Holidouo is located on top of mineral resources, necessitating full displacement and livelihood 
restoration for approximately 314 people from 33 households.  A detailed Resettlement Action Plan 
will be developed during the Operations Phase to support the physical displacement of the village at 
least 12 months prior to the exploitation of  Enioda Pit at the start of Year 4. 

In the case of Han satellite pit, the village of Lagbo is located approximately 250 meters from the 
final pit extent. Blast impact studies concluded that the application of good blast management 
practices should avoid the requirement for village resettlement however airblast overpressure may 
be a concern. Further studies are planned during the Construction phase to assess the environmental 
and social impacts arising from the revised Project design on Lagbo and the risk of increased levels 
of land acquisition more broadly under higher gold price scenarios. 

With effective implementation of the Environmental and Social Management and Monitoring Plan 
(ESMMP), resettlement framework and associated management plans, the Project is expected to 
deliver substantial long-term socio-economic benefits while managing environmental and social risks 
to acceptable levels. 
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Table 1.12.1 Project Operating Cost Estimate Summaries  

  LOM 

Project Area  USD/t ore  

Mining  23.9 

Processing 14.5 

G&A 3.5 

Total  41.9 

 

1.12.2 Mine Operating Costs  

The LOM mining costs shown in Table 1.12.2 below are based on contractor submissions received in 
October 2025. These costs exclude any owner related costs such as personnel, grade control, 
technical services and the like. These costs include: 

¶ Workshop and mining infrastructure construction . 

¶ Diesel fuel at USD1.145/litre . 

¶ Contractor dayworks allowance of 2% of variable revenue. 

¶ Equipment capital purchase and replacement costs. 

Table 1.12.2 LOM Annual Mining Costs  

 

The direct mining cost to win the ore and place it on the ROM pad totals USD1,416M, which equates 
to USD4.06/t of total material mined. Preproduction costs incurred in Q2 and Q3 of Yr -1 are 
USD21.8M primarily to provide construction materials and preprodu ction ore feed for mill 
commissioning. Figure 1.12.1 below shows the mining costs by function. 

 

 

 

Cost ($M) Total Y-1 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Y11 Y12
Early Works $15.9 $7.5 $1.8 $1.9 $0.2 $0.1 $0.1 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $4.2
Site Prep $34.4 $2.9 $5.7 $7.9 $4.4 $2.5 $1.0 $2.2 $2.5 $2.7 $2.4 $0.2 $0.0 $0.0
Fixed Costs $178.3 $9.3 $12.4 $13.8 $14.3 $14.3 $14.3 $14.3 $14.3 $14.3 $14.3 $14.3 $14.3 $14.3
Drill & Blast $369.4 $6.8 $29.7 $36.8 $37.1 $37.7 $39.1 $34.5 $30.1 $30.9 $28.7 $27.3 $17.5 $13.2
Load & Haul $632.7 $16.1 $58.2 $65.3 $59.2 $61.2 $62.9 $58.5 $52.3 $50.8 $51.9 $47.3 $28.0 $20.9
Ore Haulage $79.3 $0.0 $0.0 $0.6 $5.4 $9.4 $9.1 $6.0 $8.7 $9.1 $7.8 $7.0 $9.1 $7.1
Rehandle $66.5 $0.7 $3.3 $3.6 $5.9 $7.2 $6.3 $5.2 $5.7 $6.2 $5.6 $5.4 $6.2 $5.2
Dayworks $24.5 $0.6 $2.1 $2.5 $2.3 $2.3 $2.4 $2.2 $2.0 $2.0 $2.0 $1.8 $1.2 $1.0
Rehabilitation $14.6 $0.0 $0.0 $0.0 $1.9 $0.9 $1.2 $0.2 $1.7 $1.4 $1.9 $1.5 $1.2 $2.7
Total $1,415.5 $43.9 $113.2 $132.5 $130.9 $135.6 $136.4 $123.0 $117.4 $117.5 $114.5 $104.7 $77.5 $68.5
Avg $/t mined $4.06 $4.70 $3.65 $3.68 $3.65 $3.79 $3.92 $3.76 $4.19 $4.20 $4.13 $4.32 $5.29 $6.31
Avg $/t ore mined $23.95 $36.83 $20.80 $22.64 $25.55 $26.87 $22.60 $22.07 $20.56 $29.11 $25.74 $24.17 $21.90 $24.63
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Table 1.13.1 shows a summary of the physical, financial and economics of the project.  

Table 1.13.1 Economic Summary  

Economic Summary  Units  Value 

Mine Life Years 13 

LOM ore processed kt 59,102    

LOM strip ratio w:o 4.9 

LOM feed grade processed Au g/t  1.31 

LOM gold recovery % 88% 

LOM gold production  koz 2,196    

Upfront capital cost  USDM 516 

Life of Mine average:    

Gold, average annual production koz 169 

Cash costs per ounce USD/oz 1,123   

AISC per ounce USD/oz 1,406    

Project years 1 to 5    

Gold, average annual production koz 204 

Cash costs per ounce USD/oz 1,005    

AISC per ounce USD/oz 1,294    

Pre-Tax Economics   

Net present value - 5% USDM 1,959    

Internal Rate of Return  % 57% 

Post-Tax Economics   

Net present value - 5% USDM 1,457    

Internal Rate of Return % 49% 

Payback period (from first production)  Years 1.7 

 

1.14 Risks and Opportunities  

1.14.1 Process plant Risk Assessment  

A risk assessment workshop was carried out for the DFS Update with participants from Resolute and 
Lycopodium. The workshop was facilitated by a Lycopodium representative independent of the study 
team. The 2023 PFS risk register was used as a baseline and updated to reflect the current DFS Update 
design, scope and execution strategy. A summary of the pre- and post-mitigation risk profile is 
presented in Table 1.14.1 
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Figure 1.15.1 Project Implementation  Critical Path  Schedule Summary   
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¶ Updates to process design criteria, equipment selection and capital and operating cost 
estimates, based on the higher plant capacity and to account for  current market pricing 
and vendor information.  

¶ Refinement of non-process infrastructure, including the preferred grid power supply 
option via the Bouna 90 kV network, site water management, access roads, airstrip and 
village design. 

¶ Updated economic analysis for revised capital and operating cost estimates, gold price 
assumptions and fiscal parameters. 

2.3 Scope Responsibility  

Resolute has engaged a number of specialist consultants to contribute to the Doropo DFS. Their 
principal areas of responsibility are summarised in Table 2.3.1. 

Table 2.3.1 DFS Scope Responsibility  

Consultant  Scope Responsibility  

Lycopodium Minerals Pty Ltd 

¶ Metallurgical testwork supervision and results interpretation  

¶ Process plant and related process infrastructure design 

¶ General infrastructure buildings and services 

¶ Process capital and operating cost estimation 

¶ Compilation of overall capital and operating cost estimates 

¶ Execution planning 

¶ Overall DFS report compilation 

ALS Global  ¶ Metallurgical testwork program  

Orelogy Consulting Pty Ltd 

¶ Mine design and scheduling 

¶ Pit optimisation  

¶ Waste rock dump design 

¶ Mine fleet selection 

¶ Mine supporting infrastructure  

¶ Mine dewatering 

¶ Assessment of contractor mining rates and input to mining cost estimating 

SRK Consulting ¶ Geotechnical Studies for mine area 

Knight Piésold Pty Ltd 

¶ Tailings storage facility and TSF geochemistry 

¶ Water harvesting and water storage dams 

¶ Surface water management and sediment management 

¶ Site access roads 

¶ Haul roads 

¶ Airstrip 

¶ Overall site layout development 

Earth Systems Consulting & H & B 
Consulting 

¶ Environmental and Social Impact Studies 

ECG 
¶ Grid power supply studies, including 90 kV bay at Bouna, 65 km 90 kV line 
and Doropo Mine Substation  
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Acronym  /  Abbreviation  Description  
CRM Certified Reference Material 
CSF Critical Success Factors 
CSM Country Security Manager 
CSP Corrugated Steel Pipe 
CSR Corporate Social Responsibility 
CTN Cargo Tracking Note 
CV conveyor 

CWi Bond Crushing Work Index 
d Days 
DAP Delivered at Place 

db dry basis 
DBMS Database Management System 
DD Diamond Core 
DDF Depth/Duration/Frequency  
DDP Delivery Duty Paid (Incoterms® 2010) 

DFS Definitive Feasibility Study 
DG Discrete Gaussian 

DIF Diffuse Horizontal Irradiation  

dmt  dry metric tonne(s) 

DNI Direct Normal Irradiation  

DO Dissolved Oxygen 

doh drill hole  

DoV Deed of Variation 
DWE Distilled Water Extract 

DWi Drop Weight Index 
E&I Electrical and Instrumentation 
E&S Environmental and Social 
ECG ECG Engineering Pty Ltd 

ECOG Economic Cut-Off Grade 
ECOWAS Economic Community of West African States 
EITI Extractive Industries Transparency Initiative 
EL Exploration License 
EN Endangered 
ENVAL Cabinet Enval 
EOT Equip Operate and Transfer 
EPCM Engineering, Procurement and Construction Management 
ERP Enterprise Resource Planning 
ERT Electrical Resistivity Tomography 
ESG Environment, Social and Governance 
ESIA Environmental and Social Impact Assessment 
ESMP Environmental and Social Management Plan 
ESTMA Extractive Sector Transparency Measures Act 
EU European Union 
EXW Ex-works 
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Acronym  /  Abbreviation  Description  
I/O input/output  
IBC intermediate bulk container  

Icm loose cubic metre(s) 
ICMC International Cyanide Management Code 

ICP Inductively Coupled Plasma 
ICR intensive cyanidation reactor 
ICT Information and Communication Technology  
IFC International Finance Corporation 

IFEL Intrusive Felsic Country Rock 
IGO Intergovernmental organisation  

IMAF Intrusive Mafic Country Rock 
IMF International Monetary Fund  
IPCC Intergovernmental Panel on Climate Change 
IPP Independent Power Producer 

IRA Inter-ramp Angle 
IRR Internal Rate of Return 

IRS Intact Rock Strengths 
IS In Situ 

ISECOG In situ Economic Cut-Off Grade 

ISOCOG In situ Operating Cut-Off Grade 
IT Information Technology  
ITCZ Inter-Tropical Convergence Zone 
ITYH Ity Holdings Ltd. 
IUCN International Union for Conservation of Nature  

JKTech JK Tech Pty Ltd 

k Kilo 

kdmt  thousand dry metric tonnes 
KE Kriging Efficiency 

kg Kilogram 
km Kilometres 
KNA Kriging Neighbourhood Analysis 

Köppern Köppern Aufbereitungstechnik GmbH & Co. 

koz thousand ounces 

koz/a thousand ounces per annum 
KP Knight Piésold 
KPI Key Performance Indicators 

kt Kilo Tonne 
kV Kilo Volt 

kW Kilo Watt 
kWh Kilo Watt hour  

kWh/m³  Kilo Watt Hour per Cubic Metre 

kWh/t  Kilo Watt Hour per Tonne 
kWp Kilo Watt Peak 
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Acronym  /  Abbreviation  Description  

Ml Measured and Indicated only 

Mlcm million loose cubic metres 
mm Millimetre  
MMPE Ministry of Mines, Petroleum, and Energy 
MMZ Main Mineralization Zone (Mineralization Domain Model)  

Mo Month  

MO Marginal Ore 

MO Group Metso Outotec Australia Ltd 

MoU Memorandum of Understanding  

Moz million ounces 

MPA maximum potential acidity  
MRC maximum rated capacity 
MRE Mineral Resource Estimate 
MSA Mine Services Area 

Mt  million dry metric tonnes  

Mt  million tonnes  

Mt/a  million dry metric tonnes per annum  

Mt/a (db)  Mega Tonne per Annum (dry basis) 
MTLZ Mottled Zone (weathering code)  
MV medium voltage  
MW Mega Watt 

N Newton 

N/mm²  Newton per Millimetre Squared  

na Not applicable  

NaCN Sodium Cyanide 
NAF Non-acid Forming 

NAG Net Acid Generation 

NAPP Net Acid Production Potential  
NDP or PHD National Development Programmes 
NDT Non-Destructive Testing 
NER neutral earthing resistors 

NF Inferred  
NI 43-101 National Instrument (for the  Standards of Disclosure for Mineral 

Projects within Canada) 
NMC New mining code 
NO2 Nitrogen oxide  
NPV Net Present Value 
NPV5% Net Present Value at a discount rate of 5% 
NRCV No Core Recovery (weathering code) 
O/F overflow 

O2 Oxygen 

OBE operating basis earthquake 

OCN Cyanate 
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3.5.3 Sample Security  

Sample security protocols were implemented to ensure the integrity of all collected samples from 
the point of collection through to laboratory delivery. After collection, samples were placed into pre -
numbered, durable plastic bags and securely sealed. Multiple samples were then packed into larger 
polyweave sacks for easier handling and protection during transport. Samples were stored in a secure, 
supervised facility at the exploration camp before transportation.  

Transport to the assay laboratories (Bureau Veritas in Abidjan and SGS in Ouagadougou) was carried 
out either by company personnel or trusted, contracted couriers. Chain-of-custody forms were 
maintained throughout the transfer process, and receipt of sampl es was acknowledged in writing by 
laboratory staff. While rigorous internal controls were observed, there is no specific mention of 
external audits or independent oversight of sample security protocols. However, no incidents of 
sample loss, tampering, or contamination have been reported, and laboratory reconciliation of 
received samples consistently matched dispatch records. Sample Analysis. 

Assay methodologies were based on internationally recognised standards and utilised reputable 
laboratories. All drill samples were primarily analysed for gold using 50 g fire assay with atomic 
absorption spectroscopy (AAS) or inductively coupled plasma atomic emission spectroscopy (ICP-
AES) finish. In cases where assays exceeded 10 g/t Au, samples were re-analysed using a gravimetric 
finish to improve accuracy. For some RC samples, particularly those with coarse gold, photon assay 
techniques were trialled to validate fire assay results.  

3.5.4 Quality  Assurance and Quality  Control  (QAQC) 

Quality control procedures were rigorous  and are analysed in detail in the NI43-101 Technical Report.  

Certified reference materials (standards), field blanks, and field duplicates were inserted into the 
sample stream at regular intervals - approximately one QAQC sample every 20 to 30 samples. 
Laboratory duplicates, internal standards, and blanks were also monitored. QAQC data were routinely 
reviewed to ensure analytical accuracy and precision. Failures (e.g., a standard outside 3 standard 
deviations) triggered immediate re -assay of sample batches. No significant long-term bias or drift 
was observed across the assay dataset. Laboratories involved (Bureau Veritas, Abidjan and SGS, 
Ouagadougou) are ISO/IEC 17025 accredited, ensuring laboratory practices are consistent with 
industry best practice. 

3.5.5 Bulk  Density  Determinations  

Bulk density measurements were taken systematically using drill core samples from across the various 
deposits and oxidation zones (oxide, transitional, and fresh rock). The measurements were conducted 
using the Archimedes principle (water immersion displacement method) on core samples. Samples 
were oven-dried before testing to ensure that moisture content did not artificially influence the 
density readings.  
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No production data is available for direct reconciliation, but the relative accuracy and confidence of 
the Doropo Mineral Resource estimates are considered appropriate for the classification levels 
assigned.  

At the global scale, the Mineral Resource estimate is considered to have an accuracy commensurate 
with industry expectations for a project at the advanced study stages.  

3.8 Mineral Resource Statement  

3.8.1 Reporting Cut -Off Grades  

The Mineral Resource estimates for the Doropo Project were reported using a 0.3 g/t Au cut-off 
grade. This cut-off was selected based on PFS assumptions that reflect open pit mining methods, 
anticipated processing costs, metallurgical recoveries, and a long-term gold price assumption.  

The 0.3 g/t Au cut-off represents a reasonable expectation for economic extraction in a conventional 
open-pit scenario with moderate stripping ratios and CIL (carbon-in-leach) gold recovery.  

3.8.2 Mining Factors or Assumptions  

Mining factors and assumptions are based on the expectation of open pit mining methods using 
conventional truck and shovel operations. Optimised pit shells were generated using Whittle 
optimisation software to test the reasonable prospects for eventual economic extraction. These pit 
shells informed the reporting constraints applied to the Mineral Resource estimate.  

The pit optimisations were generated by Orelogy with key mining parameters summarised below : 

¶ All models were re-blocked to 10 mX x 10 mY x 5 mRL. 

¶ Gold price assumption of USD3,000 per troy ounce. 

¶ Overall pit wall slope angles used are (in the range of):  

-  24° in oxide 

-  28° in transitional 

-  48° in fresh. 

¶ Mining Recovery of 92% (8% ore loss). 

¶ Mining Dilution of 14% . 

¶ Process Recovery:  

-  Oxide: 93.5%. 
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3.8.3 Results  

The updated, global Mineral Resource for Doropo, reported within a USD3,000/oz pit shell and above 
a cut-off of 0.3g/t  is summarised and compared to the previously reported Mineral Resource in Table 
3.8.1. 

Table 3.8.1 Updated Doropo Mineral Resource Estimate and Comparison  

Doropo Mineral Resource Estimate  

Classification  

September 2025  
(0.3 g/t Au cut -off, USD3,000/oz pit shell, JORC 

2012)  

October 2023  
(0.3 g/t Au cut -off, USD2,000/oz pit shell, CI M  

2014)  

Tonnes Grade (g/t Au)  Ounces (Au)  Tonnes Grade (g/t Au)  Ounce (Au)  

Measured  1,550,000 1.57 78,000 1,510,000 1.60 77,000 

Indicated  95,200,000 1.18 3,601,000 75,340,000 1.25 3,027,000 

Inferred 17,440,000 1.21 680,000 7,370,000 1.23 292,000 

Total  114,190,000  1.19 4,360,000  84,220,000  1.25 3,396,000  

 

Within the USD3,000/oz pit shell 84% of the Mineral Resources are in the Measured and Indicated 
category.  

There remains significant potential to grow and expand the Mineral Resources at Doropo. The larger 
resources such as those at Souwa and Kilosegui are open down dip and along strike. 

Mineral Resources are reported by prospect and classification in Table 3.8.2, Table 3.8.3 and 
Table 3.8.4. There are numerous small resources that were not included in the 2024 Ore Reserves. 
These currently remain reported within USD2,000/oz shells, with further optimisation work in 
progress (refer to table notes).  
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Table 3.8.2 Measured Mineral Resources by Prospect  

Measured Mineral Resources (0.3 g/t Au COG)  

Prospect  Mt  Au g/t  Au Moz  

Attire1 - - - 

Chegue Main2 0.19 1.09 0.007 

Chegue South2 0.23 1.08 0.008 

Enioda2 - - - 

Han2 0.11 2.03 0.007 

Hinda1 - - - 

Hinda South1 - - - 

Kekeda2 0.20 0.81 0.005 

Kilosegui2 0.21 1.10 0.007 

Nare1 - - - 

Nokpa2 0.34 2.48 0.027 

Sanboyoro1 - - - 

Solo1 - - - 

Souwa2 0.27 1.88 0.016 

Tchouahinin1 - - - 

Vako1 - - - 

Total  1.55 1.57 0.078 

 
Table 3.8.3 Indicated  Mineral Resources by Prospect  

Measured Mineral Resources (0.3 g/t Au COG)  

Prospect  Mt  Au g/t  Au Moz  

Attire1 0.42 1.86 0.025 

Chegue Main2 7.80 0.98 0.246 

Chegue South2 6.26 1.02 0.206 

Enioda2 3.95 1.24 0.158 

Han2 5.16 1.66 0.276 

Hinda1 - - - 

Hinda South1 - - - 

Kekeda2 5.72 0.95 0.175 

Kilosegui2 35.78 1.08 1.247 

Nare1 - - - 

Nokpa2 7.38 1.50 0.356 

Sanboyoro1 0.01 1.33 0.001 

Solo1 - -  

Souwa2 20.23 1.31 0.853 

Tchouahinin1 - - - 

Vako1 2.48 0.73 0.058 

Total  95.20 1.18 3.601 
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Figure 4.1.1 Total Material  Mined and Mining Sequence  

 

4.1.3 Mining Schedule Summary  

The annual LOM mining and processing schedule is shown in Table 4.1.1. 

Table 4.1.1 Mining Schedule Summary  

Parameter  Unit  Total  Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Y11 Y12 

Ore Mined Mt 59.1 1.2 5.4 5.9 5.1 5.0 6.0 5.6 5.7 4.0 4.4 4.3 3.5 2.8 

Waste Mined Mt 289.7 8.1 25.5 30.1 30.7 30.7 28.7 27.1 22.3 24.0 23.3 19.9 11.1 8.1 

Total Mined t 348.8 9.3 31.0 36.0 35.9 35.7 34.8 32.7 28.0 28.0 27.7 24.2 14.7 10.9 

Strip Ratio  W:O 4.9 6.8 4.7 5.2 6.0 6.1 4.8 4.9 3.9 5.9 5.2 4.6 3.1 2.9 

Ore Processed t 59.1 0.8 5.0 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.3 

Ore Processed g/t  1.31 1.56 1.71 1.57 1.61 1.40 1.46 1.44 1.20 1.08 1.18 1.06 1.03 0.94 

Mill Feed % - 
OX/TR 

% 29% 100% 61% 38% 25% 30% 17% 16% 37% 35% 22% 22% 36% 23% 

Mill Feed % - FR % 71% 0% 39% 62% 75% 70% 83% 84% 63% 65% 78% 78% 64% 77% 

 

4.1.4 Mining Operations  

The scope of work for the mining contractor included:  

¶ Construction of all mining infrastructure required for undertaking mining operations such 
as workshops, warehousing, fuel and lube area, washdown facilities, administration 
building, crib rooms and ablutions etc.  

¶ Construction of all mine haul roads and of the of ore haulage roads from the satellite pits 
to the processing plant. 
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4.1.5 Mining Costs  

The LOM mining costs shown in Table 4.1.3 below are based on contractor submissions received in 
October 2025. These costs exclude any owner related costs such as personnel, grade control, 
technical services and the like. These costs include: 

¶ Workshop and mining infrastructure construction  

¶ Diesel fuel at USD1.145/litre 

¶ Contractor dayworks allowance of 2% of variable revenue. 

¶ Equipment capital purchase and replacement costs. 
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Table 4.1.3 LOM Annual Mining Costs  

Cost ($M)  Total  Y-1 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Y11 Y12 

Early Works $15.9 $7.5 $1.8 $1.9 $0.2 $0.1 $0.1 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $4.2 

Site Prep $34.4 $2.9 $5.7 $7.9 $4.4 $2.5 $1.0 $2.2 $2.5 $2.7 $2.4 $0.2 $0.0 $0.0 

Fixed Costs $178.3 $9.3 $12.4 $13.8 $14.3 $14.3 $14.3 $14.3 $14.3 $14.3 $14.3 $14.3 $14.3 $14.3 

Drill & Blast $369.4 $6.8 $29.7 $36.8 $37.1 $37.7 $39.1 $34.5 $30.1 $30.9 $28.7 $27.3 $17.5 $13.2 

Load & Haul $632.7 $16.1 $58.2 $65.3 $59.2 $61.2 $62.9 $58.5 $52.3 $50.8 $51.9 $47.3 $28.0 $20.9 

Ore Haulage $79.3 $0.0 $0.0 $0.6 $5.4 $9.4 $9.1 $6.0 $8.7 $9.1 $7.8 $7.0 $9.1 $7.1 

Rehandle $66.5 $0.7 $3.3 $3.6 $5.9 $7.2 $6.3 $5.2 $5.7 $6.2 $5.6 $5.4 $6.2 $5.2 

Dayworks $24.5 $0.6 $2.1 $2.5 $2.3 $2.3 $2.4 $2.2 $2.0 $2.0 $2.0 $1.8 $1.2 $1.0 

Rehabilitation $14.6 $0.0 $0.0 $0.0 $1.9 $0.9 $1.2 $0.2 $1.7 $1.4 $1.9 $1.5 $1.2 $2.7 

Total  $1,415.5 $43.9 $113.2 $132.5 $130.9 $135.6 $136.4 $123.0 $117.4 $117.5 $114.5 $104.7 $77.5 $68.5 

Avg $/t mined  $4.06 $4.70 $3.65 $3.68 $3.65 $3.79 $3.92 $3.76 $4.19 $4.20 $4.13 $4.32 $5.29 $6.31 

Avg $/t ore mined  $23.95 $36.83 $20.80 $22.64 $25.55 $26.87 $22.60 $22.07 $20.56 $29.11 $25.74 $24.17 $21.90 $24.63 
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The direct mining cost to win the ore and place it on the ROM pad totals USD1,416M, which equates 
to USD4.06/t of total material mined. Preproduction costs incurred in Q2 & Q3 of Yr -1 are USD21.8M 
primarily to provide construction materials and preproduction ore feed for mill commissioning.  

Figure 4.1.2 below shows the mining costs by function. 

Figure 4.1.2 Mining Costs by Function  

 

4.2 Introduction  

4.2.1 Background  

Orelogy Consulting (Orelogy) was appointed by Resolute Mining Ltd (RSG) in August 2025 to 
undertake an update of the mining component of the 2024 Feasibility Study (2024 FS) prepared for 
Centamin Ltd. 

As part of the 2025 update, the following key changes were made from the 2024 FS inputs: 

¶ Revision to pit optimisations, mine design and scheduling using a USD1,950/oz gold price 
(previously USD1,450/oz). 

¶ Adjustments to some pit wall slope designs as part of an updated geotechnical review by 
SRK Consulting. 

¶ Inclusion of updated mining costs based on contractor submissions on October 2025. 

¶ Inclusion of diesel fuel at a cost of USD1.145/litre. 
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Mine Coordinates  

Three-dimensional measurements in this report are described in the format X by Y by Z, where X 
refers to the Easting; Y refers to the Northing and Z refers to the RL or vertical distance in metres 
based on elevations above mean sea level. 

4.2.7 Scope of Work  

General  

The Orelogy scope of work for the DFS updates includes:  

¶ Open pit optimisation with an updated gold price and updated pit wall slop parameters.  

¶ Detailed stage and ultimate designs for proposed open pit based on selected optimised pit 
shells.  

¶ Life of Mine scheduling.  

¶ Request for Budget Pricing (RBP) to obtain up-to-date open pit mining costs.  

¶ Life of mine cost estimates.  

¶ Report and associated ongoing deliverables. 

Deliverables  

Deliverables include:  

¶ Pit optimisation inputs and results reported in spreadsheets and DXF files.  

¶ Pit designs in DXF and inventories reported in Excel.   

¶ Life of mine schedules and spreadsheets for each option.  

¶ Detailed cost models and spreadsheets for the final mine schedule option selected.  

¶ Final report on study findings and recommendations.  

Exclusions 

The scope is focused on the development of the selected open pits, and any future underground 
mine planning is excluded.  

Metallurgical, geotechnical, hydrogeological, hydrology, environmental and other disciplines are 
undertaken by others. 







https://www.sedarplus.ca/csa-party/records/document.html?id=a6d3d0562afba2c3858d9b389d7a2159c1aa779fb3dd9792579a6e4067206a04
https://www.sedarplus.ca/csa-party/records/document.html?id=a6d3d0562afba2c3858d9b389d7a2159c1aa779fb3dd9792579a6e4067206a04
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Figure 4.4.1 Location of Mining Areas  

 

The mine operating strategy has been based on utilising a mining contractor to undertake all 
production related mining activities, with Resolute responsible for overall management of the project 
including all activities related to geology, grade control an d mine planning. 

A mining contractor approach is the preferred operational strategy for the following reasons:  

¶ Reduces initial capital outlay and time requirements to build up and train a workforce.  

¶ A contractor provides both equipment, personnel (locally sourced) with procedures and 
systems to reduce startup risk.  

Consequently, this approach is considered to generate the best project value with the greatest 
likelihood of success for a greenfields operation. 

All open pits will be mined utilising a conventional truck and excavator approach undertaking a 
typical drill, blast, load and haul production cycle as shown in Figure 4.4.2. 
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Haul roads, waste dumps and infrastructure have all been designed with the intention to minimise 
the impact on the local villages by maintaining as much distance from these locations as possible.  

4.4.4 Clearing and Topsoil Removal  

Clearing of the surface vegetation will be necessary before removal of topsoil to stockpiles for later 
use in rehabilitation of the site.   

Topsoil generally has an average depth of 0.2 m and can extend to depths of 0.5 m. Topsoil dumps 
will be capped at 2.5 m high and will be placed on stockpiles around the periphery of the proposed 
waste landforms. To preserve the soil viability and reduce rehandle costs, it is planned that 
rehabilitation is undertaken progressively. After initial topsoil stripping, any tops oil from new areas 
will be placed directly onto reprofiled waste landform slopes whenever possible. 

4.4.5 Grade Control  

Grade control drilling will be campaigned using reverse circulation (RC) methods to ensure sample 
quality. The assumed grade control pattern is for one angled drill hole per 10  m x 25 m block (XY) 
and with a vertical depth of 20  m. Samples will be collected for 2.5 m composites using a 3-stage 
splitter to reduce sample size. Each sample will be bagged and labelled at the drill hole before being 
collected and sent to an onsite laboratory for assaying.  

Once any overburden is removed from each mining area, each area will be quarantined for the grade 
control drilling campaign after which the ore will be marked out and mined selectively from the waste.  

4.4.6 Drill and Blast  

An independent consultant was engaged by Centamin in 2023 to provide a desktop assessment of 
the project drill and blast requirements, with a particular focus on management of ground vibration 
and airblast overpressure. Key points from the analysis are: 

¶ As the oxide material is assumed to be dry, ANFO can be used as the primary bulk explosive, 
but may be substituted by emulsion blend for simplification of the explosive supply chain.  

¶ The Bulk explosive for most of the blasting would be an emulsion for use in wet conditions 
with a Relative Weight Strength (RWS) of 100 and density of 1.1 kg/L.  

¶ Ore Fragmentation targets of > 50% less than 200 mm and 95% less than 800 mm. 

¶ Based on geotechnical guidance, buffer blasts and pre-shear/pre-split will be incorporated 
into the drill and blast processes to minimise damage to pit walls. It is assumed that buffer 
blasts will be free faced where possible, with lower powder factor and denser drill spacing 
than the standard production blasts.  

¶ The project drill and blast design parameters are shown in Table 4.4.1. 



Doropo Gold Project 
Definitive Feasibility Study Update  
 
 
 

2326\24.02\2326-GREP-001_A - S4  
 

Page 4.18 

December 2025 
Lycopodium   

Table 4.4.1 Drill and Blast Parameters  

Parameter  Unit  Oxide  
Transition - 

Schist 
Transition 
- Dolerite  

Fresh - 
Schist 

Presplit  

Powder Factor kg/bcm  0.33 0.58 0.75 0.90 0.64 kg/m2 

Explosive Type Type ANFO Emulsion Emulsion Emulsion Packaged 

Explosive Density kg/L 0.8 1.1 1.1 1.1 1.14 

Bench Height m 5 5 5 5 20 

Hole Diameter mm 140 140 140 127 115 

Burden m 4.30 4.00 4.00 3.40  

Spacing m 5.00 4.50 2.80 2.60 1.4 

Sub-drill  % 0.70 0.90 0.90 0.90  

 

4.4.7 Load and Haul  

The mine plan has been developed based on a combination of 300 t and 150 t class excavators 
matched to 90 t payload haul trucks for all mining activities. The 300 t class excavator will be primarily 
used for excavation of bulk waste and ore in the larger pits. The 150 t class excavator will be primarily 
used for selectively mining ore and associated waste in smaller pits and cutbacks in order to minimise 
dilution and ore loss, along with batter facing and general pit clean up works.  

4.4.8 Ancillary Services  

The following ancillary equipment will be required for the activities detailed below:  

¶ Dozers for floor control and management of the waste rock dump tip  head.  

¶ Graders for road maintenance.  

¶ Front end loaders for ongoing ROM re-handle, stockpile reclaim and general site 
maintenance.  

¶ Water trucks for dust suppression in all mine working areas.  

¶ Trailer mounted diesel pumps for dewatering sumps within the open pit.  

¶ Lighting towers for night operations in the pit and at tip heads. 

4.4.9 Dewatering  

Pits will be dewatered in advance using a network of water bores as required to minimise inflows into 
the pits. Water extracted from the dewatering program will be used to supply dust suppression water 
for mining and road haulage operations. Management of any inflows into the pits from surficial 
rainfall and / or residual groundwater will be the responsibility of the mining contractor.  
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The geotechnical parameters for Saprolite (oxide) zones and Saprock (transitional) and Fresh zones 
are outlined below in Table 4.5.2 and Table 4.5.3 respectively. Figure 4.5.3 shows the definition of key 
parameters. 

Table 4.5.2 Saprolite ( Oxide ) Geotechnical Parameters  

Domain  
Azimuth (°)  

Bench 
Height  

Berm 
Width  

Batter Angle  
Inter -ramp 

Angle  

From To (m)  (m)  (°) (°) 

Enioda 0 360 5 5.5 60 30.8 

Doropo < 20m  0 360 5 4 60 36 

Doropo < 40m  0 360 5 5 60 32.4 

Kilosegui 0 360 5 4.5 60 34.1 

 

Table 4.5.3 Saprock (Transitional) and Fresh Geotechnical Parameters  

Domain  Weathering  
Azimuth (°)  

Bench 
Height  

Berm 
Width  

Bench face 
Angle  

Inter -ramp 
Angle  

From To (m)  (m)  (°) (°) 

Enioda Saprock 140 220 10 10 75 38.3 

Enioda Saprock 220 140 10 6.5 75 47.4 

Enioda Fresh 100 140 20 10 75 52.5 

Enioda Fresh 140 220 20 12 75 49 

Enioda Fresh 220 100 20 8.5 75 55.3 

North  Saprock 40 320 10 6.5 75 47.4 

North  Saprock 320 40 10 10 75 38.3 

North  Fresh 60 320 20 8.5 75 55.3 

North  Fresh 320 60 20 13 75 47.4 

South Saprock 20 300 10 6.5 75 47.4 

South Saprock 300 20 10 8 75 43.1 

South Fresh 20 300 20 8.5 75 55.3 

South Fresh 300 20 20 11 75 50.7 

Kilosegui Saprock 100 340 10 6.5 75 47.4 

Kilosegui Saprock 340 100 10 8 75 43.1 

Kilosegui Fresh 0 60 20 12 75 49 

Kilosegui Fresh 60 120 20 10 75 52.5 

Kilosegui Fresh 120 360 20 8.5 75 55.3 

 

In the above table, the North domain includes the Chegue (Main and South) and Han pits. While the 
South domain covers the Nokpa, Souwa and Kekeda pits.  
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Geotechnical berms of 15 m width are included every 20 m vertical metres in Saprolite (oxide) 
material and at the base of the Saprolite weathering zone. In addition, a 20 m wide geotechnical 
berm is included every 120 vertical metres in fresh rock for all pits except Nokpa, where the 
geotechnical berm is located every 100 vertical metres. The inpit haulage ramp can serve as the 
geotechnical berm where appropriate. 

Figure 4.5.3 Pit Wall Slope Design Geometries  

 

These inter-ramp angles are then used in Whittle, with an appropriate adjustment to slope angle for 
ramp locations, to run the optimisation. The pit designs from the PFS were used as a guide to ramp 
locations when developing the overall slopes. Souwa is a special case as a more detailed breakdown 
of ramps and slopes was conducted which included modelling overall slope angles in various sections 
of the pit.  
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Table 4.5.4 Slope Angles by Mining Area used in the Whittle Optimisation Process  

Mining Area  Orientation  
Overall Slope 

Angle (°)  
To 

Vertical 
Height  

Oxide  Trans Fresh 

Enioda 
Footwall 24.7 30.2 37 

Hanging wall 24.7 25.8 49 

Han 
Footwall 14.8 21.7 50.4 

Hanging wall 14.8 28.2 48.1 

Kekeda 
Footwall 36 34.6 39.2 

Hanging wall 36 32 51.1 

Kilosegui 
Footwall 17.5 34.6 35.5 

Hanging wall 11.8 32 52.5 

Nokpa 
Footwall 21.2 47.4 51 

Hanging wall 21.2 23.8 46.9 

Chegue South 
Hanging wall 24.7 29 46.2 

Footwall 24.7 38.3 53.1 

Chegue Main 
Footwall 21.2 25.8 40.2 

Hanging wall 21.2 38.6 46.2 

Souwa Various Various 

 

Mining costs  

The LG algorithm in Whittle determines whether a block is ore or waste at the pit crest based on the 
potential cash flow that can be generated from the block at that point. For this reason, the mining 
cost applied to a block is on the assumption that each block is waste.  

Mining costs used in the optimisation were derived from the submissions to the Mining Contractor 
Request for Budget Pricing received in October 2023. The waste mining costs were variable by 
location (i.e., load and haul rates by bench by pit) and by material type (i.e., drill and blast costs by 
material type) and were combined and coded into the individual block models for each mining area 
by bench and / or by material type as appropriate.   

Other mining costs generated as part of the RFBP submissions were applied as a global USD/bcm 
cost. There was no change to the mining costs reported in the 2024 FS and these costs are reproduced 
below in Table 4.5.5. 



Doropo Gold Project 
Definitive Feasibility Study Update  
 
 
 

2326\24.02\2326-GREP-001_A - S4  
 

Page 4.26 

December 2025 
Lycopodium   

Table 4.5.5 Average Waste Mining Cost by Deposit  

Deposit  $/t  

Enioda $3.07 

Han $3.24 

Kekeda $3.03 

Kilosegui $3.35 

Nokpa $3.23 

Chegue South $2.95 

Chegue Main $2.95 

Souwa $3.16 

 

Processing inputs  

Processing costs applied in Whittle are a combination of processing costs, fixed G&A costs and any 
ore related mining costs. As such it can be considered an all-in Ore Cost as opposed to purely a 
processing cost. The costs used are detailed in Table 4.5.6. 

Table 4.5.6 Process Cost Adjustment Factor  

Parameter  Unit  Value 

Production Rates 

Oxide Mtpa  5.4 

Trans Mtpa  5.4 

Fresh Mtpa  4 

Ore Related Mining Costs 

ROM Rehandle USD / dmt $0.62 

Grade Control USD / dmt $0.50 

Owners Team 

M USD / year $3.39 

USD / dmt Oxide $0.63 

USD / dmt Trans $0.63 

USD / dmt Fresh $0.85 

Processing Cost 

USD / dmt Oxide $11.43 

USD / dmt Trans $11.26 

USD / dmt Fresh $14.35 

G&A Costs 

USD / dmt Oxide $3.81 

USD / dmt Trans $3.81 

USD / dmt Fresh $5.14 

Total Processing Cost 

USD / dmt Oxide $15.24 

USD / dmt Trans $15.07 

USD / dmt Fresh $19.49 
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Given that the optimisation price of USD1,950 / oz is comparatively conservative in the current market 
(i.e. less than half the current spot price), there is justification for the selection of shells at the 
maximum of the Best Case discounted cashflow. The following sub-sections and associated figures 
discuss the final shells selection for each deposit. 
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Table 4.5.10 Optimisation Results by Mining Are  

Pit  
Shell 

# 
Revenue 
Factor 

Equiv. 
Price 

Physicals Financials (Undiscounted)  DCF 
Strip 
Ratio  

Cost/ 
rec Oz. Ore Waste Total  

Mining  Ore Selling  
Revenue. 

Cash Worst  Best 

Cost Cost Costs Flow Case Case 

USD/oz Mt  g/t  
Cont.  Rec. 

Mt  Mt  ($M)  ($M)  ($M)  ($M)  ($M)  ($M)  ($M)  W:O ($/Oz)  
koz koz 

Enioda 26 1.00 1,950 2.6 1.30 109 102 15.7 18.3 -$56 -$58 -$11 $198 $73 $71 $71 6.0 $1,231 

Han 23 0.94 1,833 3.6 2.03 234 206 16.7 20.2 -$66 -$86 -$23 $402 $228 $218 $218 4.6 $845 

Kekeda 25 0.98 1,911 3.2 1.08 113 100 9.9 13.1 -$40 -$68 -$11 $195 $75 $73 $73 3.1 $1,197 

Kilosegui 26 1.00 1,950 21.2 1.25 850 725 87.4 108.6 -$374 -$552 -$81 $1,414 $407 $336 $369 4.1 $1,389 

Nokpa 26 1.00 1,950 4.0 1.77 229 204 36.2 40.2 -$130 -$85 -$23 $397 $159 $152 $152 9.0 $1,170 

Chegue South 26 1.00 1,950 1.7 1.18 64 54 9.6 11.3 -$34 -$34 -$6 $105 $31 $31 $31 5.7 $1,365 

Chegue Main 26 1.00 1,950 5.4 1.00 173 154 25.6 31.0 -$94 -$105 -$17 $300 $83 $79 $79 4.8 $1,408 

Souwa 26 1.00 1,950 15.7 1.41 712 640 67.5 83.2 -$267 -$306 -$72 $1,248 $602 $542 $558 4.3 $1,008 

TOTAL    57.4 1.35 2,483 2,184 268.6 326.0 -$1,061 -$1,294 -$244 $4,259 $1,658 N/A  N/A  4.7 $1,190 
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4.6.2 Reconciliation of Pit Design to Whittle Shells  

Comparison of the WHITTLE optimised pit shells against the pit designs reveal that matching the 
design to the WHITTLE pit shell was challenging. This was a function of: 

¶ The small nature many of the pits, particularly the satellite pits. 

¶ Complex geometry where a single pit would drive to multiple low points requiring separate 
access. 

¶ The varying stack berm width in fully and partially weathered material was difficult to model 
due to the highly variable thickness of these zones. 

Consequently, an overall increase in waste of 10% is considered a good outcome. However the 
outliers to this are Kekeda and Souwa, both of which show c. 20% increase in waste. In both cases it 
is a function of complex geometry, and in the case of Souwa also multiple stages requiring additional 
independent ramp access. In both cases they also show considerable increases in ore tonnes, and 
therefore a strip ratio increase of approx. 10%.  

Chegue South shows probably the worst outcome, in terms of increasing waste while decreasing ore, 
further degrading the value of what was already a relatively low value pit. Consequently, this pit is 
scheduled late in the mine life. 
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Table 4.6.3 outlines the required capacity of each WRD, as well as the designed capacity. In general, 
WRD have been designed with 10% - 15% more capacity than required to allow for contingency. 
However as can be seen some of the smaller satellite pits are considerably more than this, which 
leaves some opportunity to optimise the dump footprints in subsequent mine planning works. 
Overall, the additional capacity is approx. 15%. 

Table 4.6.2 Waste Rock Dump Design Criteria  

Height  Face Height  Face Slope Bern Width  Overall Slope  

From (m)  To (m)  (m)  (°) (m)  (°) 

0 10 10 37 43.4 10 

10 20 10 37 24.1 15 

23 30 10 37 17.5 18 

30 40 10 37 N/A  N/A  

 

Table 4.6.3 Waste Rock Design Capacity  

Mining Area  
Waste 
Mined 

(MBCM)  

Waste 
Dumped 
(MLCM)  

Waste 
Dump 

Design Vol 
(MLCM)  

Excess 
Capacity 
(MLCM)  

Excess 
Capacity (%)  

Enioda 7 8 10 2 28% 

Han 7 9 10 1 16% 

Kekeda 5 6 6 1 10% 

Kilosegui 39 46 51 5 12% 

Chegue Main + Chegue Sth 
+ 
Nokpa 

48 57 59 2 4% 

Souwa 34 39 45 5 14% 

Total  140 164 182 17 10% 

 

4.6.4 General Site Layout  

Most of the mine infrastructure will be centred around the Nokpa/Souwa pits. Kekeda, Han and 
Enioda are the closest satellite ore bodies with haulage distances of 9.5km, 12km and 15km 
respectively. These pits will be connected via haul roads to the processing facility stockpiling areas. 
Kilosegui is 32km to the south-west and a major haul road will be constructed to allow haulage of 
ore to the processing facilities. This haul road will cross a major highway, and this intersection will 
need to be managed with a flyover or similar crossing.  
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Figure 4.6.14 Hub Area Detailed Site Layout site layout  
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Figure 4.6.15 ROM Pad Layout  

 

4.7 Infrastructure and Services  

4.7.1 Mine Services Area  

An indicative mine services Area (MSA) within approx. 400 m x 400 m total area includes: 

¶ A mining  office with prestart/training  room, crib room and ablutions. 

¶ A 4-bay heavy vehicle dome workshop and an adjacent deadline for up to seven trucks. 

¶ A maintenance office, crib room and ablutions adjacent to the HV workshop. 

¶ A drill  workshop comprised of two containers connected by a dome cover. 

¶ An enclosed warehouse 45 m by 15 m. 

¶ A tyre change workshop and adjacent tyre storage area. 

¶ Bulk lubes facility. 

¶ Fuel facility comprised of a pad, pumping  and dispensing system. 
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¶ Separate heavy vehicle and light vehicle washdown pads with oily water catchment and 
treatment facility.  

¶ Black water collection system. 

¶ An open area approximately 150 m by 150 m for the go-line.  

An indicative layout of a typical MSA for the size and scale of the Doropo project is presented in 
Figure 4.7.1. 

Figure 4.7.1 Indicative Mine Service Area Layout  

 

4.7.2 Site Preparation  

Pre-production Dewatering  

Dewatering bores will be installed as required prior to commencement of mining operations. Water 
from these bores will be used for dust suppression in the mining operation and road haulage.  

Haul Road Construction  

Surface Road construction of roads of 30 metres width for use by heavy mining equipment totals 
37km, while access roads of 20 metres width to satellite pits and other light vehicle access roads total 
45km, as shown in Table 4.7.1. 
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Table 4.7.1 Road Construction Quantities  

Mining Area  
Mine Haul 

Truck Roads 
(km)  

Road 
Haulage & 
LV Access 

(km)  

Total (km)  

Enioda 2.4 3.9 6.3 

Han 2.3 4.8 7.1 

Kekeda 1.3 8.9 10.2 

Kilosegui 15.3 27.5 42.8 

Nokpa 4.0 0.0 4.0 

Chegue Main & South 6.0 0.0 6.0 

Souwa 6.0 0.0 6.0 

Total  37.3 45.1 82.4 

 

Clear and grub  

Table 4.7.2 outlines the clearing areas at each mining location excluding the plant area. All scrub and 
timber will be cleared prior to topsoil removal. Topsoil will be stripped to an average depth of 0.3m 
and will be hauled to stockpiles with a maximum height of two  metes around the periphery of the 
waste landforms and other infrastructure for us in future rehabilitation.  

Table 4.7.2 Clearing Quantities  

Mining Area  Pit (Ha)  
Waste 
Dump 
(Ha) 

Laydown 
Area & 

ROM Pad 
(Ha) 

Surface 
Haul 

Roads 
(Ha) 

Satellite 
Pit Road 
Haulage 
Roads 
(Ha) 

Total (Ha)  

Enioda 31 50 8 7 8 104 

Han 28 52 10 7 10 106 

Kekeda 26 35 6 4 22 93 

Kilosegui - East 57 110 25 36 55 283 

Kilosegui - West 67 110 0 10 0 187 

Nokpa 28 65 0 12 N/A  105 

Chegue Main 41 60 0 12 N/A  113 

Chegue South 35 75 0 8 N/A  118 

Souwa - East 57 100 N/A  18 N/A  175 

Souwa - West 30 65 N/A  N/A  N/A  95 

Total  400 722 49 114 94 1,380 
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Waste Dump Rehabilitation  

Table 4.7.3 outlines the main rehabilitation requirements at each mining location. The rehabilitation 
of the waste dumps will occur progressively during mining operations while rehabilitation of the 
surface disturbances will occur at the completion of mining at each location. Contour ripping of waste 
dump batters and top surfaces will occur at a width of two metres and a depth of one metre, while 
topsoil will be respread on the ripped surfaces to a depth of 0.3 metres. 

Table 4.7.3 Rehabilitation Quantities  

Mining Area  
Contour & Topsoil 

Spreading (Ha)  
Waste Dump 
Profiling (Ha)  

Enioda 51 33 

Han 53 40 

Kekeda 35 30 

Kilosegui - East 110 68 

Kilosegui - West 110 89 

Nokpa 85 40 

Chegue Main 51 30 

Chegue South 76 42 

Souwa - East 100 56 

Souwa - West 65 41 

Total  736 469 

 

4.8 Mine Production Schedule  

The purpose of the FS Life of Mine (LOM) production schedule was to generate a practical, realistically 
achievable schedule that maximises project value within the given constraints and objectives. The FS 
LOM production schedule aims to: 

¶ Satisfy mill feed requirements. 

¶ Incorporate ramp-up of operations for mining  and processing. 

¶ Minimise any pre-strip and delaying waste mining where possible. 

¶ Avoid excessive vertical advance rates. 

¶ Mine from  a realistic number of areas per period. 

¶ Schedule achievable material movements per area. 
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Figure 4.8.1 Hub Pit Stage Layout for Scheduling  
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Figure 4.8.2 Kilosegui Pit Stage Layout for Scheduling  
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Table 4.8.4 LOM Production Schedule Physicals (Pre -production to Yr 3)  

Items  Units  LOM Total  
Y-1 Y1 Y2 Y3 

Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Total Mined  Mt  348.8 1.3 2.0 6.1 6.0 6.9 9.0 9.1 8.9 9.0 9.1 9.1 8.9 9.0 9.0 9.0 

Total Moved  Mt  355.5 1.3 2.0 6.1 6.0 6.9 9.0 9.1 8.9 9.1 9.1 9.1 8.9 9.3 9.0 9.0 

Ore Mined  
Mt  59.1  0.2 1.0 1.4 1.2 1.3 1.6 1.3 1.1 2.2 1.3 1.2 1.0 1.5 1.5 

g/t  1.31 0.63 1.13 1.42 1.80 1.58 1.80 1.43 1.45 1.25 1.40 1.84 2.21 1.36 1.24 1.50 

Waste Mined  Mt  289.7 1.3 1.8 5.1 4.6 5.7 7.7 7.5 7.6 7.9 6.9 7.8 7.6 8.0 7.5 7.5 

Strip Ratio  W:O 4.9 513.6 8.4 5.2 3.4 4.6 6.1 4.8 6.1 7.1 3.2 5.9 6.2 8.4 5.2 5.1 

Direct Feed Ore  
Mt  52.4  0.1 0.7 1.4 1.2 1.2 1.2 1.2 1.1 1.2 1.2 1.2 0.9 1.2 1.2 

g/t  1.37  1.50 1.57 1.81 1.59 1.82 1.58 1.47 1.25 1.67 1.92 2.24 1.42 1.31 1.60 

Stockpiled Ore  
Mt  6.7 0.0 0.2 0.3 0.0 0.0 0.0 0.3 0.0 0.0 0.9 0.1 0.0 0.1 0.3 0.2 

g/t  0.88 0.63 1.01 1.04 0.88 0.84 0.94 0.88 0.96 0.55 1.04 0.89 0.74 0.79 0.87 0.95 

Reclaimed Ore  
Mt  6.7     0.0    0.1  0.0  0.4 0.0  

g/t  0.88     1.23    1.12  1.04  1.04 1.03  

Ore Processed 

Mt  59.1  0.1 0.7 1.4 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 

g/t  1.31  1.50 1.57 1.81 1.59 1.82 1.58 1.47 1.24 1.67 1.91 2.24 1.31 1.31 1.60 

koz 2,497.1  2.4 35.3 78.7 62.5 72.4 62.9 57.0 48.6 66.2 75.8 86.9 51.4 51.9 63.7 

koz rec. 2,196.9  2.3 33.4 74.2 58.8 65.1 55.7 52.1 44.8 58.2 66.9 76.6 46.2 46.1 56.1 

% Rec. 88.0%  94.6% 94.6% 94.3% 94.1% 89.9% 88.5% 91.4% 92.1% 87.9% 88.2% 88.2% 90.0% 88.9% 88.0% 

Total Material 
Mined (Mt)  

ENI 17.0            0.1 4.3 4.6 0.2 

HAN  22.5           7.0 6.8   5.6 

KEK 14.5                

KLG 117.4            1.6 2.9 3.0 3.0 

NOK 42.1    1.7 4.7 6.4 4.7 1.5 1.3 1.4 0.6     

CHG STH 12.4                

CHG MAIN 32.9                

SWA 90.1 1.3 2.0 6.1 4.3 2.2 2.7 4.4 7.4 7.6 7.7 1.5 0.4 1.8 1.4 0.1 
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Table 4.8.5 LOM Production Schedule Physicals (Yr 4 to Yr 12)  

Items  Units  
Y4 Y5 

Y6 Y7 Y8 Y9 Y10 Y11 Y12 
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Total Mined  Mt  8.9 8.9 9.0 9.0 8.9 8.9 9.0 8.0 32.7 28.0 28.0 27.7 24.2 14.7 10.9 

Total Moved  Mt  8.9 8.9 9.0 9.5 9.1 9.2 9.0 8.0 32.7 28.1 29.0 28.2 24.8 16.0 12.4 

Ore Mined  
Mt  1.4 1.4 1.2 1.1 1.3 1.3 1.7 1.8 5.6 5.7 4.0 4.4 4.3 3.5 2.8 

g/t  1.39 1.49 1.31 1.23 1.15 1.31 1.46 1.38 1.36 1.12 1.09 1.20 1.09 1.11 1.09 

Waste Mined  Mt  7.5 7.5 7.8 7.9 7.6 7.6 7.3 6.2 27.1 22.3 24.0 23.3 19.9 11.1 8.1 

Strip Ratio  W:O 5.3 5.4 6.5 7.5 5.8 6.1 4.3 3.5 4.9 3.9 5.9 5.2 4.6 3.1 2.9 

Direct Feed Ore  
Mt  1.2 1.2 1.2 0.7 1.0 1.0 1.2 1.2 4.8 4.8 3.9 4.4 4.3 3.5 2.8 

g/t  1.44 1.55 1.32 1.48 1.28 1.48 1.66 1.58 1.44 1.20 1.11 1.21 1.09 1.11 1.09 

Stockpiled Ore  
Mt  0.2 0.2 0.0 0.4 0.3 0.3 0.5 0.5 0.7 0.9 0.1 0.0 0.0   

g/t  1.06 1.10 0.62 0.74 0.72 0.76 0.93 0.91 0.87 0.71 0.67 0.55 0.35   

Reclaimed Ore  
Mt    0.1 0.5 0.2 0.3   0.1 0.1 1.0 0.5 0.6 1.4 1.5 

g/t    1.03 1.06 1.12 0.94   1.26 1.13 0.99 0.92 0.87 0.81 0.65 

Ore Processed 

Mt  1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 4.9 4.9 4.9 4.9 4.9 4.9 4.3 

g/t  1.44 1.55 1.31 1.30 1.25 1.36 1.66 1.58 1.44 1.20 1.08 1.18 1.06 1.03 0.94 

koz 55.9 60.8 51.9 51.5 49.2 53.5 65.9 62.6 226.6 188.6 170.6 186.0 167.3 162.1 129.0 

koz rec. 49.3 54.3 46.3 45.7 42.4 46.6 56.3 54.3 196.0 164.7 147.6 161.2 144.5 140.3 110.7 

% Rec. 88.2% 89.4% 89.4% 88.7% 86.3% 87.1% 85.4% 86.8% 86.5% 87.3% 86.5% 86.7% 86.4% 86.6% 85.8% 

Total Material 
Mined (Mt)  

ENI 1.7 2.3 3.2 0.5            

HAN  2.4 0.6              

KEK    2.0 2.0 2.0 2.0 2.0 4.5       

KLG 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 14.0 14.0 14.0 14.0 14.0 8.0 4.9 

NOK          6.2 10.1 3.6    

CHG STH         7.6 0.9 3.9     

CHG MAIN            10.1 10.2 6.7 5.9 

SWA 1.7 3.0 2.8 3.5 3.9 3.9 4.0 3.0 6.6 6.9      
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Figure 4.8.8 shows the initial stockpile balance of 400 kt, which is gradually increased to 
approximately 2,000 kt by end of year 4 due to stockpiling of lower grade material primarily mined 
from Souwa and Kilosegui to maximise plant feed grade. The overall stockpile is increased to 
approximately 4,800 kt by the end of Year 7 due to stockpiling of lower grade ore material primarily 
mined from Kilosegui, Kekeda and Chegue South. The stockpile is gradually reduced during the 
remainder of the mine life.  The stockpiled grade in the later periods of t he mine life is generally 
much lower (0.85 g/t) than the average direct feed grade over the same period (1.30 g/t). 
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Figure 4.8.3 Annual Total Material Mined  
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Figure 4.8.4 Quarterly Total Material Mined (Year -1 to Year 5)  
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Figure 4.8.5 Mining Sequence by Stage  

 

Figure 4.8.6 Annual Plant Ore Feed by Source  

 

Period ID 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Year Y0 Y0 Y0 Y1 Y1 Y1 Y1 Y2 Y2 Y2 Y2 Y3 Y3 Y3 Y3 Y4 Y4 Y4 Y4 Y5 Y5 Y5 Y5 Y6 Y7 Y8 Y9 Y10 Y11 Y12
Quarter Q-3 Q-2 Q-1 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20 Q21 Q22 Q23 Q24 Q25 Q26 Q27
HUB PITS
SWA STG1
SWA STG2
SWA STG3
NOK STG1
NOK STG2
CHG MAIN STG1
CHG MAIN STG2
CHG STH
SATELLITE PITS
ENI STG1
ENI STG2
HAN
KEK
KLG EAST
KLG WEST
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Figure 4.8.7 Annual Recovered Metal Profile  
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Figure 4.8.8 Annual Project Stockpile  Balance 
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Table 4.9.1 RBP Requested Unit rates  

Activity  Rate 

Site establishment and infrastructure  $ (lump sum)  

Mobilisation and demobilisation of equipment and plant  $ per unit  

Management Fee  $/month  

Fixed Costs and Overheads  $/month  

Site Preparation 

Clear & Grub $/Ha 

Topsoil Stripping $/bcm 

Topsoil Haulage $/bcm/km  

Rehabilitation 

Topsoil placement $/bcm 

Reprofiling $/Ha 

Contouring/ripping & topsoil spreading 
(includes pads roads) 

$/Ha 

Haulroad Construction 
Mine Truck $/km  

Road Truck $/km  

ROM Crusher Feeding 
FEL only, assume average 75 m from 

stockpile finger to crusher bin  
$/t  

Low Grade Stockpile Reclaim 
FEL and Mine Truck, assume 300 m horiz. 

and 10 m vert. to crusher bin 
$/t  

Satellite ROM Stockpile Reclaim 
Loading by FEL & Hauling (assumes tipper truck) 

$/t  

Drill and Blast 

Oxide $/bcm 

Transition $/bcm 

Fresh $/bcm 

Pre-splitting  $/LM drilled  

Load and Haul 

Ore by pit by bench to crusher or local 
ROM stockpile as appropriate 

$/bcm 

Waste by pit by bench to local WRD $/bcm 

 

4.9.3 Contractor Submissions  

The quantities in the RBP schedule were preliminary and may not match final quantities in the mine 
plan.  Six submissions were received and conformed to the RBP with three submissions (Contractor 
3,4 & 6) similar in overall pricing averaging approx. $3.90/t mined (including fuel at a nominal cost 
of $1.00/l) as presented in Table 4.9.2.  The remaining three submissions (Contractor 1, 2 & 5) were 
significantly higher in overall cost and were not included in further analysis. 
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Table 4.9.2 Contractor Pricing Summary  

Description/Activi
ty  

Uni
t  

Contractor 
1 

Contractor 
2 

Contractor 
3 

Contractor 
4 

Contractor 
5 

Contractor 
6 

Site Establishment $M $22 $9 $65 $18 $18 $6 

Mobilisation  $M $0 $0 $0 $0 $0 $5 

Demob & 
Disestablish 

$M $0 $6 $2 $5 $10 $4 

Monthly 
Management Fees 

$M $334 $164 $144 $158 $147 $160 

Drilling & Blasting  $M $413 $424 $312 $332 $421 $388 

E,L,H & D - Ore $M $70 $94 $82 $74 $114 $87 

E,L,H & D - Waste $M $263 $480 $403 $342 $541 $408 

ROM Management 
& Crusher Feed 

$M $13 $4 $27 $15 $18 $16 

Low Grade S/P 
Rehandle 

$M $19 $30 $32 $32 $35 $34 

Road Haulage from 
Satellite Pits 

$M $144 $143 $97 $96 $110 $54 

Clear & Grub, 
Topsoil Strip, Road 
Construction, 
rehabilitation  

$M $38 $30 $42 $41 $63 $33 

Diesel Fuel Usage $M $403 $296 $312 $261 $414 $257 

Estimated Total 
Contract Value  

$M $1,718 $1,681 $1,516 $1,374 $1,889 $1,454 

Total Unit Cost 
Mined  

$/t  $4.58 $4.48 $4.04 $3.67 $5.04 $3.88 

 

Analysis of submissions: 

¶ There were some significant variations between contractors in individual cost centres (e.g. 
site establishment, monthly fees, road haulage and diesel fuel usage). Due to time 
constraints, the underlying reasons for these variations could not be fully investigated. 

¶ Monthly management fees averaged 15% (excluding fuel) of estimated cost, except for 
Contractor 1, which had 27% of mining cost allocated to monthly fees. 

¶ There was significant variation in expected fuel usage between contractors, primarily driven 
by differences in equipment operating hours rather than hourly fuel burn rates.  

¶ The total mining costs (including fuel) included in the pit optimisation was approximately 
$3.80/t mined.  The pricing submissions of contractors 3,4 & 6 were within approximately 
5% of this value, providing a good correlation with the pit optimisation cos ts. 
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Table 4.9.5 Drill and Blast Costs  

Parameter  Unit  Oxide  Transition  
Fresh - 
Waste 

Fresh - 
ore 

Presplit  

Quantity kbcm 40,445 49,339 54,175 14,589 589,200 LM 

Powder Factor kg/bcm  0.37 0.61 0.78 0.94 0.64kg/m2 

Explosive Type Type Emulsion Emulsion Emulsion Emulsion Packaged 

Explosive Density kg/L 1.15 1.15 1.15 1.15 1.14 

Bench Height m 5 5 5 5 20 

Hole Diameter mm 140 140 140 127 115 

Burden m 5.00 4.00 4.00 3.40  

Spacing m 5.50 4.50 2.80 2.60 1.4 

Unit rate $/BCM or $/LM $1.23 $2.03 $2.74 $3.30 $32.80 

 

4.9.7 Load and Haul Rates  

Load and haul rates were provided by deposit by bench for the three weathering zones. Table 4.9.6 
below presents the average load and haul by mining area for ore and waste. 

These rates exclude fuel and rehandle of ore from satellite pits (Enioda, Han, Kekeda, Kilosegui) to 
the process plant ROM. 

Table 4.9.6 Load and Haul Average Unit Rates by Stage  

Mining Area  
Ore L&H 
($/BCM)  

Waste L&H 
($/BCM)  

Enioda $2.53 $2.38 

Han $3.23 $2.90 

Kekeda $2.59 $2.47 

Kilosegui West $2.90 $3.08 

Kilosegui East $3.33 $3.04 

Nokpa $4.55 $3.79 

Chegue Main $4.40 $3.20 

Chegue South $5.12 $3.01 

Souwa Stage 1 $3.25 $2.49 

Souwa Stage 2 & 3 $4.08 $3.04 

Wt. Avg.  $3.54 $3.05 

 

4.9.8 Contractor Overheads  

Table 4.9.7 shows the contractors monthly overhead charges by major category. The monthly fees 
exclude fuel costs. 
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4.9.10 Ore Rehandle Rates 

Ore rehandle rates were provided for reclaim from short term stockpiles on top of the process plant 
ROM pad, and FEL/truck rehandle from longer-term low-grade stockpiles and satellite pit haulage 
stockpiles adjacent to the ROM pad. These rates are shown in Table 4.9.9 and exclude fuel. 

Table 4.9.9 Ore Rehandle Rates 

Activity  Unit  Value 

ROM Pad Reclaim 

ROM Crusher Feeding1 $/t  $0.90 

Proportion of Direct Tip  % 71% 

Weighted ROM Rehandle Rate $/t  $0.26 

Low Grade Stockpile Reclaim2 $/t  $0.97 

1 FEL only, assume average 75m from stockpile finger to crusher bin 

2 FEL and Mine Truck, assume 500m hoirz. and 10m vert. haul to crusher bin (includes both satellite pit ore and LG S/P 
reclaim). 

 

Ore haulage from the satellite pits were costed based on a combined loading and haulage rate, 
tipping onto a stockpile area adjacent to the process plant as detailed in Table 4.9.10. These rates 
exclude fuel. 

Table 4.9.10 Satellite Pit Ore Haulage Rates  

Satellite Pit  One Way Distance (km)  Rate ($/t)  

Kilosegui 32 $1.97 

Kekeda 9.5 $1.08 

Enioda 15 $1.23 

 

4.9.11 Fuel Consumption  

The contractors were requested to provide an estimate for fuel consumption. Quantities for the 
selected submission and relevant unit usages are presented in Table 4.9.11, which exclude fuel for 
grade control activities and dayworks. 
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Table 4.9.11 Life of Mine Diesel Fuel Usage by Activity  

Activity  Unit  Usage 

Direct Mining L&H & Ancillary Plant Fuel Usage kl 148,725 

Direct Mining Drilling Fuel Usage kl 21,650 

Ore Rehandle Fuel Usage kl 15,648 

Road Haulage Fuel Usage kl 22,278 

Supervision & Site Overheads kl 12,393 

Mine Development (Clearing, Topsoil Stripping, 
Road Construction) 

kl 7,739 

Rehabilitation kl 3,687 

Bulk Explosives Manufacture kl 5,165 

Dewatering kl 3,672 

TOTAL kl 240,957 

 

4.9.12 Dayworks  

An additional miscellaneous dayworks cost of 2% of the combined costs for drilling, blasting, loading, 
hauling and ore rehandle was included in the cost model. 

4.9.13 LOM Mining Contractor Cost Estimate  

The LOM mining costs shown in Figure 4.9.1 and Table 4.10.1 below are based on contractor 
submissions received in October 2025. These costs exclude any owner related costs such as 
personnel, grade control, technical services and the like. These costs include: 

¶ Workshop and mining infrastructure construction . 

¶ Diesel fuel at $1.145/litre. 

¶ Contractor dayworks allowance of 2% of variable revenue. 

¶ Equipment capital purchase and replacement costs.
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Figure 4.9.1 Annual Mining Costs  
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Table 4.9.12 Annual Mining Cost Detail  

Cost ($M)  Total  Y-1 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Y11 Y12 

Early Works $15.9 $7.5 $1.8 $1.9 $0.2 $0.1 $0.1 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $4.2 

Site Prep $34.4 $2.9 $5.7 $7.9 $4.4 $2.5 $1.0 $2.2 $2.5 $2.7 $2.4 $0.2 $0.0 $0.0 

Fixed Costs $178.3 $9.3 $12.4 $13.8 $14.3 $14.3 $14.3 $14.3 $14.3 $14.3 $14.3 $14.3 $14.3 $14.3 

Drill & Blast $369.4 $6.8 $29.7 $36.8 $37.1 $37.7 $39.1 $34.5 $30.1 $30.9 $28.7 $27.3 $17.5 $13.2 

Load & Haul $632.7 $16.1 $58.2 $65.3 $59.2 $61.2 $62.9 $58.5 $52.3 $50.8 $51.9 $47.3 $28.0 $20.9 

Ore Haulage $79.3 $0.0 $0.0 $0.6 $5.4 $9.4 $9.1 $6.0 $8.7 $9.1 $7.8 $7.0 $9.1 $7.1 

Rehandle $66.5 $0.7 $3.3 $3.6 $5.9 $7.2 $6.3 $5.2 $5.7 $6.2 $5.6 $5.4 $6.2 $5.2 

Dayworks $24.5 $0.6 $2.1 $2.5 $2.3 $2.3 $2.4 $2.2 $2.0 $2.0 $2.0 $1.8 $1.2 $1.0 

Rehabilitation $14.6 $0.0 $0.0 $0.0 $1.9 $0.9 $1.2 $0.2 $1.7 $1.4 $1.9 $1.5 $1.2 $2.7 

Total  $1,415.5 $43.9 $113.2 $132.5 $130.9 $135.6 $136.4 $123.0 $117.4 $117.5 $114.5 $104.7 $77.5 $68.5 

Avg $/t mined  $4.06 $4.70 $3.65 $3.68 $3.65 $3.79 $3.92 $3.76 $4.19 $4.20 $4.13 $4.32 $5.29 $6.31 

Avg $/t ore mined  $23.95 $36.83 $20.80 $22.64 $25.55 $26.87 $22.60 $22.07 $20.56 $29.11 $25.74 $24.17 $21.90 $24.63 
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The Ore Reserves were estimated for the Doropo Gold Project as part of this FS by Orelogy Consulting 
Pty Ltd. The total Ore Reserve is estimated at 59.1 Mt at 1.31 g/t Au with a contained gold content of 
2,497 koz. Table 4.10.2 presents a summary of the Ore Reserves on a 100% Project basis at a 
USD1,950/oz gold price. 

Table 4.10.2 Ore Reserve Summary  

Area 

Proven  Probable  Total  

Mt  
Grade 
(g/t 
Au)  

Insitu 
metal 
(koz)  

Mt  
Grade 

(g/t Au)  
Insitu metal 

(koz)  
Mt  

Grade 
(g/t Au)  

Insitu 
metal 
(koz)  

Souwa 0.3 1.80 15.9 15.9 1.37 700.4 16.1 1.38 716.3 

Kilosegui 0.2 1.16 6.4 21.6 1.22 849.1 21.8 1.22 855.6 

Nokpa 0.4 2.34 26.9 3.7 1.69 201.7 4.1 1.75 228.6 

Chegue Main 0.2 1.00 6.5 5.4 0.98 170.0 5.6 0.98 176.5 

Cheque South 0.2 1.07 7.0 1.6 1.13 56.4 1.8 1.12 63.4 

Kekeda 0.1 0.95 3.6 3.2 1.05 109.7 3.4 1.05 113.2 

Han 0.1 1.88 6.8 3.8 1.93 232.3 3.9 1.93 239.1 

Enioda 0.0 0.00 0.0 2.5 1.29 104.4 2.5 1.29 104.4 

Total  1.4 1.58 73.1 57.7 1.31 2,424.0 59.1 1.31 2,497.1 

 

4.11 Risk and Opportunity  

4.11.1 Execution Risks  

The following risks need to be considered as part of the next phase of work and include: 

¶ Mining selectivity and ore definition will be important to the success of the mining 
operation to ensure ore loss and dilution is minimised.  

¶ The geotechnical wall slope criteria have been developed to a high level of detail based on 
the modelled weathering surfaces. These surfaces show considerable variability in depth 
and thickness. It is likely that during operations these surfaces will change and therefore 
the resulting wall slopes will vary, particularly through the weathered zones. 

¶ Due to the multiple pit mining operation, careful selection of a reliable mining contractor 
will need to be made to ensure strong management of the multiple working faces and 
fleets. The Owners mining team will similarly need to be adequately staffed to manage the 
complexity of the mining operation.  

¶ The pit dewatering assumption (5 l/s for each pit) is most likely understated. The mining 
contractors indicated this amount was significantly below their experience and may impact 
the ability to achieve scheduled bench turnover rates in some areas. 
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¶ The interaction of both mining extraction activities and the ore haulage activities from the 
satellite pits will need to be carefully and systematically managed to minimise any negative 
impacts on regional communities. 

¶ The large number of satellite pits that require ore transported to the processing facility over 
long distances mean there is a potential risk to ore continuity.  

4.11.2 Mining Cost Risks  

As with all mining projects, there is a risk that mining costs will be more than anticipated in this cost 
estimate due to the following:  

¶ The rock may not fracture as well as the results from the desktop modelling has calculated.  
Achieving improved fragmentation and /or additional modification to proposed blasting 
parameters to minimise vibration may require tighter drilling patterns or hig her density 
explosives or changes to proposed initiation systems. 

¶ Inflationary influences causing the cost of fuel, parts and labour to increase. 

¶ Budget diesel fuel usage estimates provided by the contractors may be too low (as diesel 
is supplied free of charge by Resolute). 

4.11.3 Execution Opportunities  

There are some opportunities identified with the development of the project that will be evaluated 
and integrated with existing or continued technical work including:  

¶ There is opportunity to reduce presplit requirements by using a flatter batter face angle in 
some areas without affecting the pit design.  

¶ Waste haulage optimisation and staged development of the waste landform/s and use of 
potential inpit dumping.  

¶ Some proportion of the oxide material may be able to be excavated without blasting, 
reducing early mining costs in each mining areas. 

¶ Some smoothing of the mining & road haulage requirements to improve capital utilisation 
is likely to reduce overall mining costs. 
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5.0 GEOTECHNICAL 

5.1 Site Characteristics  

5.1.1 Topography  

The overall Project area is typical of the forests of West Africa, predominantly woodland savannah 
with an open canopy of trees. A few agricultural areas, predominantly cashew plantations and paddy 
farms were also observed within the project area .  The terrain is gently undulating and falls towards 
the north -east.   

5.1.2 Artisanal Mining  

Numerous artisanal pits were observed within the TSF embankment and basin, with some pits 
obscured by backfilling, making them difficult to identify during site investigation.  Activities 
comprising deforestation, excavations and sediment generation (through washing of ore) were 
observed.  The artisanal activities have created disturbed ground including open pits, mine shafts, 
and ground and/or groundwater pollution. The full extent of current and ongoing  ground 
disturbance caused by the artisanal mining is not confirmed.  

Artisanal pits have been identified within the TSF and WHD embankment and basin. A detailed survey 
is needed to locate all potential artisanal pits so they can be properly backfilled before start of 
construction. If not managed, the unregulated and unplanned artisanal mining activities pose risks 
to structural integrity, water management, and overall environmental safety. Effective management, 
monitoring, and coordination between Resolute and the artisanal mining  communit ies are crucial to 
manage these risks. Establishing restricted zones around key infrastructure may help prevent future 
artisanal mining activities. No artisanal mining shafts were found within the WSD embankment 
footprint or basin; however, a reconnaissance survey must be conducted before construction to 
identify any shafts within the footprint and surrounding area.  

It is recommended that: 

¶ As far as is practicable, the artisanal mining activities are stopped and the site secured. 

¶ Any mine shafts and other potentially hazardous items are made safe. 

¶ A detailed survey of the mining areas is carried out by an experienced Geotechnical 
Engineer to identify what activities have been undertaken, what their potential impacts are 
and remediation measures. This can be completed during the early stages of project 
development. 
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¶ The 10,000-year ARI peak ground acceleration is adopted for the Safety Evaluation 
Earthquake (SEE) for a High A consequence category. The estimated PGA for the 10,000-
year earthquake was calculated as 0.023 g for site Class C and 0.019 for rock site class. 

Parameters have also been provided for the seismic design of structures at the site in accordance 
with recommendations provided in the International Building Code (IBC, 2018). Based on the site 
investigation, the site conditions conform to the Site Class C defined by ASCE /  SEI 7-10. The seismic 
parameters for structural design are as follows: 

¶ Seismic coefficient, SS = 0.028 g. 

¶ Seismic coefficient, S1 = 0.010 g. 

5.2 Geotechnical Investigation  

5.2.1 Scope of Work  

A geotechnical investigation was carried out with the purpose of determining ground conditions at 
each of the proposed infrastructure locations, to assess the suitability of in situ materials for 
earthworks construction, and to provide design parameters fo r foundation and earthworks design.  

The site investigation commenced in December 2023 and the fieldwork investigation was completed 
in February 2024. The scope of work comprised the following: 

¶ Drilling of 36 No. boreholes using diamond coring technique within  situ standard 
penetration tests. 

¶ Test pitting of 166 No. pits across the footprints of the proposed infrastructure and 
potential borrow locations.  

¶ Carry out in situ permeability tests and installation of standpipes for groundwater 
monitoring.  

¶ Walkover survey to assess potential borrow locations and understand the general site 
conditions. 

¶ Laboratory testing of samples. 

The number of boreholes and test pits undertaken for the geotechnical investigation is summarised 
in Table 5.2.1. 
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Table 5.2.1 Geotechnical Investigation Summary  

Infrastructure  Boreholes  Test Pits 

Tailings Storage Facility (TSF) 8 40 

Plant Site 15 15 

Water Storage Dam (WSD) 2 20 

Water Harvest Dam (WHD) 1 12 

WSD Diversion Channel (WDC) 2 6 

Han Diversion Channel (HDC) 1 6 

Airstrip (AS) - 15 

Accommodation Village (AV) - 6 

Site Access and Haul Access Roads (SAR and HAR) 1 41 

Access Road Overpass (ARO) 4 4 

Construction Materials 2 1 

 

Representative samples were collected from the test pits and boreholes (disturbed and undisturbed 
samples) for laboratory testing.  The purpose of the laboratory testing is to classify and characterise 
the in-situ materials to assess their characteristics under embankment and foundation loading, and 
suitability for use in earthworks.   

5.2.2 Investigation Findings  

Tailings  Storage Facility (TSF)  

The typical subsurface ground profile along the embankment footprint is summarised below:  

¶ Topsoil with roots and other organic matter observed to depths of 300 -500 mm within the 
TSF embankment footprint.  Topsoil was generally recovered as silty sand, very loose to 
loose, medium to coarse sand particles. 

¶ Colluvium: gravel, clayey, medium dense to dense, brown to red brown, slightly moist, 
medium plasticity fines, cemented laterite observed to depths of 1.35 to 3.0 m from the 
surface.  

¶ Residual soil: clay, sandy, with gravel, medium plasticity, very stiff to hard observed to 
depths of 2.4 to 7.5 m. 

¶ Granodiorite, medium to coarse grained, igneous, strength increasing with depth and 
weathering decreasing with depth until end of borehole.  

SPT refusals were encountered at shallow depths in a majority of the boreholes.  
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¶ As the ore stockpile, tunnel and trestle foundation are not in plane strain condition, the 
deformation and load distribution on the foundations will be complex. A detailed 3D FEM 
analysis should be undertaken to analyse the stability of the trestle foundation and 
deformation of the tunnels. To ensure the tunnels are stable, hoop stress condition should 
be maintained at all times, including during construction and operation. In addition to the 
settlement and bearing capacity, the trestle foundation should al so be analysed to ensure 
they have sufficient passive resistance against tilt from the ore stockpile, to be undertaken 
during the detailed design stage.  

¶ The settlement analyses for CIL tanks are based on the simplified elastic methods of 
analysis.  Once the loading details and construction sequences are finalised, detailed 
analysis could be performed to estimate the likely total and differential settlement s of the 
tanks if deemed critical.   

The following are to be considered during construction : 

¶ The terrain is generally flat with cemented laterite observed at shallow depths from the 
surface. Excavation difficulties may be encountered if low strength machinery (30T and 
below) is used during construction. Previous experience suggests that lower strength 
ferricrete should be excavatable using a D10 dozer or equivalent equipped with a single-
tyne ripper attachment.   

¶ To reduce foundation settlements, it is advisable to maintain the foundation at or below 
the natural ground level and restrict the use of fill material above the natural ground, unless 
compacted select fill material is employed. In addition,  cemented ferricrete is observed to 
shallow depths from the surface, with compressible soil observed deeper. Foundation 
settlement will increase if large foundations are adopted with the zone of influence 
extending beyond the ferricrete layer.  

¶ Proper drains are to be installed to direct water away from the foundation.  Some shrinkage 
and swelling of the finer grained near surface soils is possible with seasonal changes in 
moisture content.  To limit seasonal shrinkage and swelling, settlement-sensitive 
foundations should be founded at least 0.5 to 1 m below the final formation level.  A layer 
of low permeability clay  /  silt should be placed around footings to prevent moisture 
change.  Comprehensive surface water management /  drainage should also be provided to 
direct water away from the foundations.  

Water Storage Dam (WSD)  

Ground conditions at the WSD site are summarised as: 

¶ Topsoil; sand, dark brown, dry, with sand particles medium grained and subangular to a 
depth of 0.3 m. 

¶ Alluvium; clay, sandy, medium plasticity, very stiff to depths of 3.5 m followed by sand, with 
clay, low plasticity fines, very dense to depths of 6.0 m. 
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¶ V-drains or culverts shall be constructed on the side of the runway strip and clearway to 
divert and discharge the surface runoff.   

¶ Conventional earthmoving equipment, such as large dozers and excavators should be 
capable of excavating the near-surface materials across the site.  

¶ Care should be taken to reduce the washing of fines from the airstrip running surface via 
rain or water flow post -construction.  Regular maintenance will be required.  The 
maintenance frequency should be adjusted according to in situ conditions and the 
performance of the runway and airstrip.  The maintenance frequency is expected to be 
higher during the first few years of use and will decrease over time.  Routine maintenance 
will mostly comprise grading and watering.  Occasional re-sheeting of the surface layers 
will be required during the pavement life.  

Access Roads 

Ground conditions are summarised as: 

¶ Topsoil with roots and other organic matter observed to an average depth of 300 mm from 
the surface. Depending on the location, the soil was silt, sandy, non-plastic, firm; gravel, 
sandy, with silt, non-plastic fines, loose to medium dense and Sand, silty, trace gravel, non-
plastic fines, very loose to loose.  

¶ Beneath the topsoil, the soil horizon comprises residual soil recovered as clay, sandy and 
gravelly, medium to high plasticity, slightly moist to dry, stiff to hard; cemented laterite 
recovered as gravel, clayey, with sand, medium plasticity fines, medium dense to very dense 
and sand, gravelly, trace silt and clay, low to medium plasticity, medium dense to very 
dense. 

¶ Beneath the layer, granodiorite recovered as gravel, sandy, trace silt, low plasticity fines, 
yellow-brown, very dense, extremely weathered rock observed. With depth, weathering 
decreases and strength increases.  

The following are to be considered during construction : 

¶ The SAR runs across difficult terrain consisting of valleys, ridges and river crossings.  As the 
terrain is rugged, cut and fill is expected during construction.  Conventional earthmoving 
equipment, such as large dozers and excavators should be capable of excavating the near-
surface materials across the site.  However, there is a potential for excavation difficulties 
within the cemented ferricrete layer once the excavation depth increases.   

¶ Roadside drainage is required to divert surface run-off away from the road and road 
embankment.  The side drains comprise of V-ditch configuration with 1V:2H side slopes.  

¶ Where the subgrade is recovered as clay, sandy and gravelly, a proper base course 
comprising predominantly gravel with CBR > 40% is recommended. Cemented ferricrete 
recovered as gravel could serve as base course subject to laboratory testing.  
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¶ Laterite gravel wearing course could be placed over the subgrade /  general fill during the 
initial stage. Once the site quarry or mining operations have commenced, the wearing 
course should be reinforced from the quarry or mining operations. Routine maintenance 
and resurfacing of the access road will need to be carried out during operation.  

¶ Culvert crossings will be required at significant stream crossing locations to convey runoff 
resulting from a 10-year annual recurrence interval (ARI). Culverts typically comprise either 
corrugated metal pipe structures or precast concrete box culverts, depending on the 
availability and cost. In the event of flood exceeding the 10-year ARI, the culverts would be 
unable to convey the flow, leading to overflow which could potentially cause significant 
damage to the roads. Damage to the roads could result in access to certain areas of the 
project being lost until repairs can be undertaken.  

¶ It is expected that the existing local roads may intersect the proposed haul access roads at 
certain locations. Increased security and safety measures may be needed to protect 
personnel and livestock.  

Construction Materials  

The site investigation indicates that in potential areas of cut the excavated material will comprise 
colluvial and alluvial soils, cemented laterite and weathered rock recovered as gravels.  Depending 
on the depth of excavation these horizons are likely to excavate as a combination of gravel, silt, clay, 
and clayey silt, and will provide a suitable common fill with which to construct the lower levels of bulk 
earthworks fill platforms and embankments.  Of the soils likely to be encountered during bulk 
excavation, most of the coarse-grained materials should be suitable for embankment Zone C 
construction, whilst finer grained soils with selective excavation will be suitable for embankment 
Zone A. 

If excavations extend into the moderately weathered rock horizon the resulting materials are likely to 
be coarse, but the end product will depend upon the design and implementation of the blasting 
programme (if any), as well as the pre-existing rock strength, weathering and joint spacing.  

It is expected that substantial quantities of borrow can be sourced from the open pit pre -strip, subject 
to laboratory testing. The zones sourced from pre-stripping depend on the material type (oxide, 
transition, fresh). Oxide material closer to the surface could be designated as Zone A, subject to lab 
testing. Zones C and D are typically sourced during pre-stripping. If the size of the material from pre -
stripping for Zone C is too large, increasing the powder factor during blasting often helps without 
much additional cost. Depending on the properties, oxide material may also be used as Zone C. Zones 
E and G will consist of selected materials from waste rock. Zone F (drainage medium) shall be sourced 
from the basins of WSD, WHD, Han and select locations of the SAR. Site investigation has identified 
potential borrow sources for Zone s A, E, F, G, road basecourse and construction aggregates, subject 
to laboratory test findings.   
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6.0 MINERAL PROCESSING AND METALLURGICAL TESTING 

6.1 Executive Summary  

The Doropo DFS Update is supported by two previous testwork programmes conducted at ALS Perth 
during the PFS in 2023 and DFS in 2024. There was some testwork that was completed after the 
Doropo DFS report was published which was incorporated into the present study. 

As part of the DFS Update, Lycopodium reviewed the available testwork results and how well the DFS 
design was supported by the testwork data. The gaps in the data that were identified formed the 
basis of the scope for a third testwork programme at ALS Perth that ran in parallel to the study and 
will be reported separately. 

Lycopodium interpreted the available testwork data considering the revised mine schedule for the 
DFS Update. The revised mine schedule was based on blended processing of oxide, transition and 
fresh ore types, rather than separate treatment. This interpretation formed the design basis for the 
DFS Update, including increasing the plant throughput for fresh ore from 4.0 to 4.9 Mt/a.  

Orway Mineral Consultants (OMC) performed comminution circuit modelling using the parameters 
from the PFS testwork campaign, updated with the revised mine schedule, blended processing and 
the increased fresh ore throughput. The modelling was incorporated i nto the process design for the 
DFS Update. 

Lycopodium did some additional interpretation of the DFS testwork data for thickening, carbon 
adsorption, oxygen uptake and cyanide destruction. This was also incorporated into the process 
design for the DFS Update. 

The DFS Update testwork programme was intended to run in parallel with the DFS Update and be 
confirmatory in nature. The main objective was to validate the process design conditions on samples 
of blended oxide, transition and fresh material representing pe riods in the revised mine schedule. 
The programme commenced in September 2025, but the preliminary results will not be discussed in 
this report. 

The recommendations for the Metallurgy section are as follows: 

¶ Complete the DFS Update testwork programme and review the results.  

¶ Note any results that deviate from the DFS Update process design criteria and address them 
before commencing the next stage of the Project. 
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6.2 PFS Testwork Programme  

6.2.1 Overview  

The PFS testwork programme was conducted for Ampella Mining while Centamin was the owner in 
2023 at ALS Perth and was discussed in the PFS and DFS Reports. The scope included comminution, 
gravity concentration and cyanide leaching testwork on comminution a nd master composites 
representing oxide, transition and fresh material from the various pits proposed to be mined in the 
Doropo Gold Project. Refer to the ALS Report No. A23136 is included in Appendix 6.1 for details 
about the samples tested and the results. 

6.2.2 Scope 

The PFS testwork programme included: 

¶ Unconfined compressive strength (UCS) determination. 

¶ Bond impact crushing work index (CWi) determination. 

¶ SMC testwork. 

¶ Bond abrasion index (Ai) determination. 

¶ Bond rod mill work index (RWi) determination . 

¶ Bond ball mill work index (BWi) determination . 

¶ Head analysis. 

¶ Grind establishment testwork. 

¶ Gravity /  carbon-in-leach (CIL) testwork on comminution samples. 

¶ Gravity /  direct leach testwork on master composites. 

6.2.3 Comminution Results Interpretation  

The results from the comminution testwork were interpreted by OMC and design parameters for the 
crushing and milling circuits were derived based on the 85th percentile values. These design values 
were subsequently used for the DFS and the present DFS Update, and are summarised in Table 6.2.1. 
Refer to the OMC Report No. 7557.30-01, provided in Appendix 6.2, for more details on the 
comminution results and interpretation.  
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Table 6.2.1 85th  Percentile Ore Characteristics  

Parameter  
Ai 

g 

CWi 

kWh/t  

RWi 

kWh/t  

BWi 

kWh/t  
Ore SG Axb  

All Samples 0.190 12.2 18.2 18.6 2.63 39.0 

Fresh Only 0.200 13.0 18.5 18.4 2.67 37.2 

Oxide & Transitional 0.162 7.6 12.7 19.7 2.52 84.2 

Oxide Only 0.242 3.8 14.9 20.4 2.47 89.7 

 

6.2.4 Comminution Samples Gravity  /  CIL Results 

CIL testwork performed on the comminution samples indicated:  

¶ Gold recoveries were high at an average of 90.7% for oxide, 92.0% for transition and 83.5% 
for fresh ores.   

¶ Gold leaching for oxide and transitional ores was effectively complete within ~24 hours, 
although gold extraction for some fresh ores was only complete after ~40 hours leach time.  

¶ The gold extraction rate for all composites was very fast with 99% of the leachable gold 
extracted within the first 8 hours.   

¶ The silver leaching rate was lower with an average recovery of 32.5%. Silver extraction was 
essentially complete within 24 hours. 

¶ An average cyanide consumption of 0.75 kg/t was with a range of 0.24 to 1.37 kg/t.   

¶ An average lime consumption (60% available CaO) of 0.26 kg/t was observed with a range 
of 0.13 kg/t to 1.32 kg/t.  

Refer to the ALS Report No. A23136 is included in Appendix 6.1 for details. 

6.2.5 Master Composites Direct Leach  

The objective of these tests was to determine the optimum conditions for the cyanide leach and CIL 
circuit. Refer to the ALS Report No. A23136 included in Appendix 6.1 for details. The conditions 
investigated included: 

¶ P80 grind sizes of 75, 106 and 125 µm. 

¶ Starting sodium cyanide concentrations of 0.07%, 0.05% and 0.03% w/v. 

¶ Maintained sodium cyanide concentrations of 0.035%, 0.025% and 0.015% w/v. 

¶ Residence times of up to 40 hours. 
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¶ Oxygen sparging to maintain dissolved oxygen concentration at >20 ppm.  

Based on these tests, the following optimised conditions were selected for the PFS: 

¶ P80 grind sizes of 75 µm and 106 µm for fresh and oxide/transitional ore types, respectively. 

¶ Starting sodium cyanide concentration of 0.05% w/v. 

¶ Maintained sodium cyanide concentrations of 0.025% w/v. 

¶ Leach residence times of 36 and 24 hours for fresh and oxide/transitional ores, respectively. 

¶ Oxygen sparging. 

These conditions were carried forward into the DFS and DFS testwork programme. 

6.3 DFS Testwork Programme  

6.3.1 Overview  

The DFS testwork programme was conducted for Ampella Mining while Centamin was the owner in 
2024 at ALS Perth and is discussed in the DFS Report. The scope included gravity concentration and 
cyanide leaching, rheological and thickening testwork on new master and variability composites 
representing oxide, transition and fresh material from the various pits proposed to be mined in the 
Doropo Gold Project. Refer to the ALS Report No. A24862 included in Appendix 6.3 for details about 
the samples tested and the results. 

6.3.2 Scope 

The DFS testwork programme included: 

¶ Head analysis. 

¶ Mineralogical analysis. 

¶ Grind establishment testwork. 

¶ Gravity /  leach optimisation testwork . 

¶ Sequential carbon-in-pulp (CIP) and equilibrium isotherm testwork. 

¶ Diagnostic leach testwork. 

¶ Bulk leach and cyanide detoxification testwork. 

¶ Oxygen uptake rate determination . 
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¶ Rheology testwork. 

¶ Shear reactor (Mach®) testwork. 

¶ Gravity /  leach testwork on variability composites. 

¶ Thickening testwork on leach tailings. 

6.3.3 Mineralogy  

Mineral examinations using QEMSCAN were performed on the 24 master composites. Refer to the 
ALS Report No. A24862 included in Appendix 6.3 for more details. Summary observations by ALS 
were: 

¶ The fresh master composites have relatively high carbonate content, occurring as calcite 
and ankerite-dolomite.  

¶ Pyrite is evident in the fresh composites between 0.9 and 1.6% w/w. 

¶ Pyrite is less than 0.5% w/w in the transition composites and absent from the oxide 
composites. 

¶ The oxide composites tended to contain a higher proportion of clay minerals, 
predominantly smectite -type swelling clays. 

6.3.4 Gravity  /  Leach Optimisation  

The objective of these tests performed on the master composites was to determine the optimum 
conditions for the cyanide leach and CIL circuit. Refer to the ALS Report No. A24862 included in 
Appendix 6.3 for details. The conditions investigated included: 

¶ P80 grind sizes of 75, 106 and 125 µm. 

¶ Starting sodium cyanide concentrations of 0.07%, 0.05% and 0.03% w/v. 

¶ Maintained sodium cyanide concentrations of 0.04%, 0.025% and 0.015% w/v. 

¶ Air vs. oxygen sparging.  

¶ CIL vs. direct cyanidation. 

¶ Pre-oxidation/oxygenation . 

¶ Lead nitrate addition. 

¶ Effect of pre-leach. 
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¶ SMBS dosage 350% of stoichiometric (8.61 g SO2/g CNWAD, although doses tested ranged 
from 7.12 to 13.4). 

¶ pH of 8.5. 

¶ Air sparging. 

¶ Copper sulphate addition. 

¶ Residence time of 38 to 75 minutes. 

For feed CNWAD concentrations ranging from 47.5 to 155 mg/L, the prevailing test conditions achieved 
residual CNWAD concentrations ranging from 0.1 to 3.3 mg/L, significantly lower than the target 
concentration of <50 mg/L. However, these dosages have not been used in the DFS Update design 
as they far exceed more typical values of 3 to 7 g SO2/g CNWAD. 

Samples from the detoxification tests were sent to ChemCentre for cyanide speciation and the results 
are provided in Appendix 6.4. Only ferrous and copper cyanide complexes were detected in the feed 
samples, with the maximum combined copper plus ferrous concentration of 5.3 mg/L. These results 
confirmed that most of the CN WAD was present as free cyanide with minor amounts of metal cyanide 
complexes detected. Some thiocyanate (SCN) was detected in the feeds with the maximum 
concentration being 7.1 mg/L.  

A summary of the ChemCentre results for the feeds is presented in Table 6.3.1. Total metal cyanide 
includes chromium, cobalt, copper, gold, iron (II), iron (III), nickel and silver complexes, and is reported 
as mg/L of the metal. 
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Table 6.3.1 ChemCentre Cyanide Speciation  

Test Number   PW8100 PW8103 PW8104 PW8108 PW8110 PW8501 

 Pit  Souwa Souwa Souwa Nokpa  Nokpa  Kilosegui  

Analyte  Units  Fresh Oxide  Trans Fresh Trans Fresh 

Free cyanide mg/L 71 67 88 150 35 110 

WAD cyanide mg/L 73 69 87 150 37 120 

Total cyanide mg/L 78 73 93 150 40 130 

Cyanate  mg/L 330 360 370 230 330 270 

Thiocyanate mg/L 7.1 1.5 2.2 3.4 <1.0 2.7 

Total metal cyanide mg/L 5.2 2.7 1.4 2.0 - 3.7 

        

Test Number   PW8554  PW8555  PW8556  PW8557  PW8734   

 Pit  Kilosegui  Chegue 
Main  

Enioda Enioda Kilosegui   

Analyte  Units  Trans Trans Oxide  Trans Oxide   

Free cyanide mg/L  58 72 94 78 120  

WAD cyanide mg/L 59 71 97 79 120  

Total cyanide mg/L 62 74 100 83 120  

Cyanate  mg/L 350 320 480 320 300  

Thiocyanate mg/L 1.7 2.9 1.6 2.3 1.2  

Total metal cyanide mg/L 1.4 1.3 5.3 2.2 -  

 

Refer to the ALS Report No. A24862 included in Appendix 6.3 for more details.  

6.3.8 Oxygen Uptake Rate  

The master composites were subjected to oxygen uptake rate determination tests for calculating the 
oxygen addition requirements in the cyanide leach and adsorption circuit for the DFS update. Overall, 
composites exhibited a low oxygen requirement and there  were no significant differences between 
oxide, transition and fresh ore types. Refer to the ALS Report No. A24862 included in Appendix 6.3 
for more details. 

6.3.9 Rheology  

Rheology testwork was undertaken on master composite slurry samples measuring viscosity (cP) at 
different solid contents and shear rates. Refer to the ALS Report No. A24862 included in Appendix 6.3 
for more details. 

Some of the samples exhibited high viscosities at certain shear rates that might be of concern for 
pumping, mixing and screening applications. These were all either oxide or transition samples and 
could be attributable to clay content. However, the potenti ally problematic viscosities were all at 
solids contents higher than envisaged in the design for oxide and transitional material (>50% w/w).  
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6.4 Lycopodium Testwork Review  

6.4.1 Overview  

Lycopodium was engaged by Resolute to update the DFS for the Doropo Gold Project. In addition to 
updating the Project deliverables and cost estimates, the work included a metallurgical testwork 
component to be completed in parallel.  

Lycopodium performed a review of the PFS and DFS testwork, how the testwork data has been 
incorporated into the process design, and a plan for the DFS Update metallurgical testwork 
programme. This is outlined in a memorandum provided in Appendix 6.6. 

6.4.2 DFS Update Testwork Programme Scope  

Lycopodium proposes the following scope for the DFS Update testwork programme: 

¶ Head assays and characterisation for each ore blend. 

¶ Confirmation of grind size (75 µm and 106 µm) vs. gold recovery (gravity and direct cyanide 
leach) for each ore blend. 

¶ Confirmation of optimised gravity and cyanide leaching conditions for each ore blend.  

¶ Sequential CIP, equilibrium isotherm and oxygen uptake rate testing for each ore blend. 

¶ Optimisation of cyanide detoxification conditions.  

¶ Thickening tests by Metso on the leach feed samples of each ore blend. 

¶ Rheology testing on each ore blend. 

¶ Solid material handling tests, outsourced to a specialist such as Jenike Johanson or Tunra, 
including oxide/transition samples with clay content.  

¶ Extended gravity recoverable gold (eGRG) tests (if required) based on input from a vendor 
such as Consep or Gekko. 

¶ Acid mine drainage (AMD) tests based on acid-base accounting. 

6.4.3 Conclusions  

The conclusions from the review by Lycopodium of the testwork information available for the Doropo 
Gold Project included: 

The two ALS programmes for the PFS (2023) and DFS (2024) covered the various prospects 
and ore lithology types (oxide, fresh and transition) and are considered to adequately 
support the DFS. 
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¶ Approach a vendor (e.g. Gekko or Consep) to conduct eGRG analysis using available data. 
Additional tests can be planned if required.  

¶ Obtain a sample of site raw water for water quality analysis and for possible use in the infill  
testwork programme.  

¶ Resolute to provide the metallurgical testwork report prepared by IMO for the DFS, as 
referenced in the NI 43-101 Report. 

¶ Update the testwork-related aspects of the DFS PDC using the following approach: 

-  Verify the testwork data inputs and update assumed or superseded values with 
the latest testwork results. Some interpretation of the available results may be 
needed. 

-  Do not incorporate any new testwork results into the PDC. Any testwork results 
that deviate from the PDC will be identified and captured in a list of 
recommended actions for the next phase of the Project. 

-  Prepare a summary document explaining the background and any testwork 
interpretation done to derive inputs to the PDC.  

6.5 Lycopodium DFS Update Design Basis Testwork Interpretation  

6.5.1 Overview  

Following the review of the PFS and DFS testwork, Lycopodium interpreted the data to support the 
process design for the DFS Update. This is captured in a memorandum provided in Appendix 6.7. The 
objectives of this review were to: 

¶ Verify and validate the values in the DFS PDC completed by GRES for Centamin in 2024 for: 

-  Overall gold recovery 

-  Gravity gold recovery 

-  Sodium cyanide (NaCN) consumption 

-  Lime consumption. 

¶ Derive new PDC values where the DFS values did not align with the testwork.  

¶ Confirm the DFS update design basis for the milling and CIL circuits. 
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6.5.4 Data Reconciliation  

The CIL testwork data sets for oxide, transition and fresh ore types are shown in Table 6.5.3, Table 
6.5.4 and Table 6.5.5. The leach gold recoveries shown are based on 40 hours and P80 grind sizes of 
106 µm for oxide and transition ore types and 75 µm for fresh ore type. Adjusted values for 36 hour 
residence time and 75 µm grind size are included in the tables.  

Table 6.5.3 Oxide CIL Test Results 

Test Pit  Ore Type  Gravity %  Leach % Total %  
NaCN 
kg/t  

Lime kg/t  

PW_8074 Souwa Oxide 36.99 54.70 91.69 0.65 0.55 

PW_8077 Nokpa Oxide 61.97 33.10 94.97 0.71 0.80 

PW_8354 Kilosegui Oxide 57.66 41.69 97.01 0.57 0.91 

PW_8356 Kekeda Oxide 29.77 64.94 94.71 0.71 0.97 

PW_8358 Enioda Oxide 28.82 67.68 96.50 0.72 1.00 

PW_8360 Han Oxide 27.08 69.33 96.41 0.81 2.20 

PW_8364 Chegue S. Oxide 30.22 64.75 94.97 0.63 1.12 

Average  38.93 56.60 95.18 0.69 1.08 

Adjustment for residence time    94.9   

Adjustment for grind size    96.0   

 

Table 6.5.4 Transition CIL Test Results  

Test Pit  Ore Type  Gravity %  Leach % Total %  
NaCN 
kg/t  

Lime kg/t  

PW_8075 Souwa Transition 38.10 52.61 90.72 0.48 0.78 

PW_8078 Nokpa Transition 17.45 76.43 93.89 0.65 0.61 

PW_8355 Kilosegui Transition 41.53 57.90 89.40 0.36 0.73 

PW_8357 Kekeda Transition 37.02 57.74 94.76 0.60 0.61 

PW_8359 Enioda Transition 46.82 46.94 93.77 0.72 0.59 

PW_8361 Han Transition 33.19 60.11 93.30 0.53 0.33 

PW_8365 Chegue S. Transition 29.35 60.83 90.18 0.53 0.42 

Average  34.78 58.94 92.29 0.56 0.58 

Adjustment for residence time    91.9   

Adjustment for grind size    92.6   
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-  SAG and ball mill installed powers each of 10 MW, with potential to treat an 
additional 0.9 Mt/a of fresh ore.  

¶ The option with two 10 MW mills was preferred, as this has the potential to treat higher 
rates of fresh ore.  

¶ The CIL circuit design basis was proposed to be a 40% fresh ore blend and 36 hours 
residence time, resulting in 4,000 m3 live volume for each leach and CIL tank. However, this 
was modified to be based on 100% fresh ore at the new throughput of 4.9 Mt/a, with 
provision to add a seventh CIL tank in the future to provide sufficient residence time for all 
blends. 

¶ For blends with less than 40% fresh ore, the CIL residence time requirement of 36 hours 
can be relaxed, noting that only 24 hours is required for oxide and transition ore types.  

¶ A coarser grind P80 of 106 µm is only applicable when processing 100% oxide /  transition 
ore, which is expected only in the first year. However, the larger milling circuit will be able 
to achieve the finer grind size. 

¶ CIL tests are most representative of the flowsheet and should be the basis for updated PDC 
values for gold recovery and reagent consumptions, as summarised in Table 6.5.6. 

Table 6.5.6 Revised Recoveries and Reagent Consumptions  

Parameter  Unit  
DFS 

PDC Value 
DFS Update 
PDC Value 

Comment/Impact  

Overall 
Recovery 

% 

Oxide 94.8 

Transition 94.8 

Fresh 90.9 

Oxide 96.1 

Transition 92.6 

Fresh 89.2 

DFS values overstated for fresh & 
transition; updated values reflect CIL 
testwork at 36 h and P80 of 75 µm. 

Gravity 
Recovery 

% 

Oxide 30.5 

Transition 30.5 

Fresh 33.7 

35 (all ore types) 
Average across ore types 

recommended; not critical to overall 
economics. 

NaCN 
Consumption 

kg/t  
Oxide 0.38 

Transition 0.38 
Fresh 0.35 

Oxide 0.69 

Transition 0.56 

Fresh 0.57 

Consumption from CIL tests more 
appropriate. Important for operating 

cost estimate. 

Lime 
Consumption 

kg/t  
Oxide 1.33 

Transition 1.33 
Fresh 0.30 

Oxide 1.08 

Transition 0.58 

Fresh 0.26 

The CIL test values for lime 
consumption were used 
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6.6 OMC Comminution Modelling  

OMC was engaged to perform analysis to validate the comminution design and testwork data. This 
was captured in three reports, Report No. A046-01, A046-02 and A046-03, provided in Appendices 
6.8, 6.9 and 6.10, respectively. 

The objective of the first report was to validate the design of the DFS comminution circuit against 
the DFS Update mine plan and investigate the maximum possible throughput rates. The modelling 
highlighted that the DFS comminution circuit would not achieve  the throughput for many of the 
years in the mine plan if treating blends of oxide, transitional and fresh ore types was the processing 
method. This is mainly because, when processing blends as opposed to separate treatment, the oxide 
and transitional ore must be ground to the same grind size P80 of 75 µm required for fresh ore.  

The second report investigated comminution options to achieve the throughput rates envisaged in 
the mine plan. The two options were a 6.9 MW SAG mill with a 12.3 MW ball mill, and a 10 MW SAG 
mill with a 10 MW ball mill. The option with two 10 MW mills was  selected because the fresh 
throughput could be increased to 4.9 Mt/a.  

The third report was based on oxide/transitional and fresh throughput rates of 5.4 and 4.9 Mt/a and 
comprised modelling results used to derive data for inputs into the process design criteria and 
operating costs estimate.  

The third report also raised concerns about the possibility of oxide and transitional ore becoming 
sticky during the wet season in the first year of operation. This could cause blockages of the vibrating 
grizzly feeder and result in overloading the jaw crusher, resulting in increased stoppages. OMC 
proposed three solutions: a larger jaw crusher, a gyratory crusher, and a combination of jaw crusher 
and sizer. The larger jaw crusher was selected for design. 

The 85th percentile ore characteristics used by OMC in the modelling were based on the 2023 PFS 
testwork programme by ALS and are provided in Table 6.6.1. Note that OMC was instructed by 
Lycopodium to split oxide and transition characteristics instead of using combined oxide/transition 
values for design, as was adopted in the DFS. 

Table 6.6.1 85th  Percentile Ore Characteristics  

Parameter  Unit  Fresh Transition  Oxide  

Abrasion index (Ai) g 0.2 0.116 0.242 

Crushing work index (CWi average) kWh/t  13.0 8.9 3.8 

Bond rod mill work index (RWi) kWh/t  18.5 12.5 14.9 

Bond ball mill work index (BWi) kWh/t  18.4 16.7 20.4 

Ore specific gravity - 2.67 2.57 2.47 

Axb - 37.2 82.4 89.7 
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6.7 Testwork Interpretation  

6.7.1 Thickening  

The testwork performed during the DFS programme by Metso, outlined in Section 6.3.12, was utilised 
in the DFS Update for the pre-leach thickener. However, the data available had some limitations: 

¶ All the samples tested were leach tailings, not leach feed.  

¶ All the samples tested were master composites of either oxide, transitional or fresh ore from 
one of the pits, not blends of different ore types and pits, as will be processed by the plant.  

¶ All the oxide and transitional samples were at a P80 grind size of nominally 106 µm, whereas 
the DFS Update is based on 75 µm. 

The nominal pre-leach thickener values selected for the DFS Update are provided in Table 6.7.1. 

The values for settling flux, underflow solids content and flocculant dosage are the same as the DFS. 
The underflow solids content numbers are still considered reasonable, even considering the finer 
grind size for oxide and transitional material. Further thickening tests are planned on samples of 
blended material representing periods in the mine plan at a P80 grind size of 75 µm. 

The nominal coagulant dosage will only be applied for those samples that indicated poor overflow 
clarity. These were Noka transitional, Chegue transitional, Enioda oxide and Kilosegui transitional. In 
practice, these ores will be blended with others, which may alleviate the problems with overflow 
clarity. 

Table 6.7.1 Pre-Leach Thickener Characteristics  

Parameter  Unit  Fresh Transition  Oxide  

Settling flux     

- Range t/m².h  0.50 - 1.00 0.50 - 1.00 0.50 - 1.00 

- Nominal t/m².h  0.75 0.75 1.00 

Underflow solids content      

- Range % w/w 45.7 - 55.0 48.4 - 62.1 62.3 - 67.6 

- Nominal % w/w 48.0 48.0 50.0 

Flocculant dosage     

- Range g/t  20 - 140 5 - 50 10 - 30 

- Nominal g/t  50 50 10 

Coagulant dosage     

- Range g/t  800 200 - 600 0 

- Nominal g/t  300 300 0 
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6.7.2 Carbon Adsorption Parameters  

In the DFS testwork programme, ALS tested master composites to determine Fleming kinetic 
constants k and n, as outlined in Section 6.3.5. Based on the ranges from the tests shown in Table 
6.7.2, values of 150 h-1 for k and 0.6 for n were selected, which are consistent with typical values used 
for similar gold plants.  

Table 6.7.2 Carbon Adsorption Parameters  

Parameter  Unit  Fresh Transition  Oxide  

k (Range) h-1 51 - 206 152 - 213 161-229 

k (Nominal) h-1  150  

n (Range) - 0.52 - 1.09 0.70 - 0.90 0.62 - 0.78 

n (Nominal) -  0.6  

 

6.7.3 Leach and CIL Oxygen Uptake Rates  

Oxygen uptake rates were determined during the DFS testwork programme by ALS as discussed in 
Section 6.3.8. This data was used to determine the oxygen consumption rates for each of the leach 
and CIL tanks in the DFS Update design, which drives the sizing of the agitators and oxygen plant.  

The rates varied somewhat between tests, but there was no clear link with ore type. Therefore, the 
85th percentile values from all the tests have been used for the design. The rates calculated for each 
tank are provided in Table 6.7.3.  

Table 6.7.3 85th  Percentile Oxygen Uptake Rates per Tank  

Parameter  Unit  Oxide/Transition  Fresh All (Design)  

Leach 1 mg/L/min  0.0038 0.0059 0.0050 

Leach 2 mg/L/min  0.0030 0.0033 0.0033 

CIL 1 mg/L/min  0.0028 0.0025 0.0027 

CIL 2 mg/L/min  0.0025 0.0021 0.0024 

CIL 3 mg/L/min  0.0023 0.0018 0.0022 

CIL 4 mg/L/min  0.0022 0.0016 0.0020 

CIL 5 mg/L/min  0.0021 0.0029 0.0014 

CIL 6 mg/L/min  0.0020 0.0029 0.0013 
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6.7.4 Cyanide Detoxification  

The conditions tested for the INCO air/SO2 cyanide detoxification process, as described in Section 
6.3.7, could not be used to support the design in the DFS Update. The SMBS doses tested of between 
7.12 and 13.4 g SO2/g CNWAD are significantly higher than those typically required to achieve the 
target CNWAD concentration of <50 mg/L, as evidenced by the very low CNWAD concentrations 
observed in the tests. Therefore, a more typical design value of 3.5 g SO2/g CNWAD has been assumed.  

The target copper concentration used in the testing was also not clear, so a typical design value of 
50 mg/L has been used. Both will be confirmed in the DFS Update testwork programme. 

6.8 DFS Update Testwork Programme  

6.8.1 Objective  

One of the main purposes of the review of the PFS and DFS testwork data outlined in Section 6.4 was 
to develop a scope for the DFS Update testwork programme to generate the data required to better 
support the plant design.  

Lycopodium and Resolute agreed that this programme would be conducted in parallel with the DFS 
Update and the intention was for it to be confirmatory rather than investigating or optimising 
conditions. The main objective of the programme was to validate th e design with testwork data from 
samples comprising blends of ore types and pits representing various periods of the DFS Update 
mine schedule. The impact of a finer grind size on the behaviour of oxide and transition material was 
also of interest, particularly with gold extraction, thickening and rheology.  

ALS Perth was engaged to execute this testwork programme, having conducted the two previous 
campaigns. The programme started in September 2025 and is anticipated to run for 16 weeks, with 
reporting to follow early in 2026.  

6.8.2 Scope 

The following is a summary of the DFS Update testwork programme scope: 

¶ Sample preparation, crushing and blending. 

¶ Solid material handling testwork by Jenike and Johanson on the Year 1 and Year 6-14 
samples. 

¶ Head assays. 

¶ Grind establishment. 

¶ Gravity concentration and intensive cyanidation tests. 

¶ Direct cyanidation tests. 
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Table 6.8.1 Year 1 Blend Sample Composition  

Pit  Ore Type  Comp ID  
Au Grade 

g/t  

Sample 
Blend  

% 

Mine Plan 
Blend  

% 

Updated 
Mine Plan 
Blend %  

Souwa Oxide MC-1 3.70 7 41 48 

Souwa Trans MC-2 1.38 61 27 38 

Souwa Fresh MC-3 1.18 8 3 - 

Nokpa* Oxide MC-4 1.29 - 0.4 0.3 

Nokpa Trans MC-5 2.81 15 16 14 

Nokpa Fresh MC-6 2.37 9 14 - 

Total    1.83 100 100 100 

Mine Plan    1.63    

Updated Mine Plan    1.55    

 

Table 6.8.2 Year 2-4 Blend Sample Composition  

Pit  Ore Type  Comp ID  
Au Grade 

g/t  

Sample 
Blend  

% 

Mine Plan 
Blend  

% 

Updated 
Mine Plan 
Blend %  

Souwa Oxide MC-1 3.70 11 10 4 

Souwa Trans MC-2 1.38 15 15 10 

Souwa Fresh MC-3 1.18 19 19 34 

Nokpa Trans MC-6 2.37 0.1 0.1 0.2 

Nokpa Fresh MC-7 0.68 7 7 14 

Kilosegue* Oxide - - - 1 0.2 

Kilosegue Trans MC-8 1.80 10 10 9 

Kilosegue Fresh MC-9 1.20 1 1 3 

Enioda Oxide MC-13 1.56 3 3 2 

Enioda Trans MC-14 0.98 2 2 0.7 

Han Trans MC-17 1.84 3 3 2 

Han Fresh MC-18 1.29 23 23 23 

Chegue Trans MC-20 0.92 3 3 - 

Chegue Fresh MC-21 1.61 3 3 - 

Total    1.56 100 100 100 

Mine Plan    1.55    

Updated Mine Plan    1.52    
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Table 6.8.3 Year 5 Blend Sample Composition  

Pit  Ore Type  Comp ID  
Au Grade 

g/t  

Sample 
Blend  

% 

Mine Plan 
Blend  

% 

Updated 
Mine Plan 
Blend %  

Souwa Trans MC-2 1.38 8 8 3 
Souwa Fresh MC-3 1.18 15 15 46 
Kilosegue Trans MC-8 1.80 21 20 7 
Kilosegue Fresh MC-9 1.20 14 14 6 
Kekeda* Oxide MC-10 1.34 - 1 - 
Kekeda Trans MC-11 0.85 11 11 - 
Enioda Oxide MC-13 1.56 4 4 10 
Enioda Trans MC-14 0.98 15 15 20 
Enioda Fresh MC-15 1.30 8 7 6 
Chegue* Oxide MC-19 0.74 - 1 - 
Chegue Trans MC-20 0.92 3 3 - 
Chegue Fresh MC-21 1.61 1 1 - 
Total    1.28 100 100 100 

Mine Plan    1.37    
Updated Mine Plan    1.47    

 

Table 6.8.4 Year 6-14 Blend Sample Composition  

Pit  Ore Type  Comp ID  
Au Grade 

g/t  

Sample 
Blend  

% 

Mine Plan 
Blend  

% 

Updated 
Mine Plan 
Blend %  

Souwa Oxide MC-1 3.70 1 0.5 1 
Souwa Trans MC-2 1.38 2 2 3 
Souwa Fresh MC-3 1.18 13 12 2 
Nokpa Trans MC-5 2.81 0.04 0.04 0.03 
Nokpa Fresh MC-6 2.37 6 6 5 
Kilosegue* Oxide MC-7 0.68 - 0.5 0.6 
Kilosegue Trans MC-8 1.80 7 7 8 
Kilosegue Fresh MC-9 1.20 45 44 44 
Kekeda Trans MC-11 0.85 3 2 5 
Kekeda Fresh MC-12 1.88 3 3 4 
Enioda Oxide MC-13 1.56 0.7 0.7 0.2 
Enioda Trans MC-14 0.98 0.5 0.5 0.1 
Enioda Fresh MC-15 1.30 0.8 0.8 0.9 
Chegue* Oxide MC-19 0.74 - 3 3 
Chegue Trans MC-20 0.92 7 7 8 
Chegue Fresh MC-21 1.61 12 11 14 

Total    1.37 100 100 100 

Mine Plan    1.23    
Updated Mine Plan    1.27    
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6.9 Conclusions  

The conclusions for the Metallurgy section are as follows: 

¶ Lycopodium reviewed the data generated during the PFS and DFS testwork programmes 
and concluded it was suitable to support the DFS Update. 

¶ Lycopodium interpreted the testwork data to validate the inputs into the DFS process 
design criteria and consider the revised mine schedule for the DFS Update.  

¶ Lycopodium proposed using different values to the DFS to reflect the DFS Update mine 
schedule, which was based on: 

-  Processing blends of oxide, transition and fresh ore types as opposed to separate 
treatment as envisaged in the PFS and DFS.  

-  Grinding all ore types to a P80 grind size of 75 µm instead of 106 µm for oxide 
and transition ore types and 75 µm for fresh. 

¶ The design of the comminution circuit was based on testwork parameters obtained from 
the PFS testwork programme by ALS with analysis and interpretation by OMC. 

¶ A DFS Update testwork programme was scoped and commenced in parallel with the DFS 
Update at ALS using master composite sample remnants from the DFS testwork 
programme.  

¶ The intent of the DFS Update testwork programme was to confirm the key process design 
criteria for sample blends representing different periods in the mine schedule.  

6.10 Recommendations  

The recommendations for the Metallurgy section are as follows: 

¶ Complete the DFS Update testwork programme and review the results.  

¶ Note any results that deviate from the DFS Update process design criteria and address them 
before commencing the next stage of the Project. 
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OMC REPORT 7557.35-01
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DFS TESTWORK REPORT
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CHEMCENTRE CYANIDE SPECIATION ASSAYS
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METSO THICKENING TESTWORK REPORTS
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DFS UPDATE TESTWORK MEMORANDUM
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DFS UPDATE TESTWORK INTERPRETATION MEMORANDUM
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OMC REPORT A046-01
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OMC REPORT A046-02
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¶ Dry quicklime storage and addition  to the semi-autogenous grinding (SAG) mill feed conveyor 
for leach slurry pH adjustment. 

¶ An SAB grinding circuit, incorporating an open circuit SAG mill and a ball mill in closed circuit 
with hydrocyclones, to produce a product size of P80 75 µm. There will be provision to install a 
pebble crushing circuit in the future for SAG mill discharge oversize. 

¶ A gravity recoverable gold circuit consisting of two scalping screens, two batch centrifugal 
concentrators and an intensive cyanidation reactor. 

¶ Trash screening of the cyclone overflow slurry prior to pre-leach thickening. The trash screen 
will remove any trash before the pre-leach thickener. 

¶ Pre-leach thickening to  increase the leach feed slurry solids content to minimise slurry tank 
volume requirements and reduce overall reagent consumption. 

¶ A carbon-in-leach (CIL) circuit, consisting of two leach tanks and six CIL tanks, to provide 36 
hours of leaching residence time when processing fresh ore at design plant throughput. There 
will be provision to install a seventh CIL tank in the future to accommodate the target residence 
time for blends of ore types processed at higher throughputs.  Sodium cyanide solution will be 
added to the circuit, together with gaseous oxygen injection. 

¶ An acid wash column to remove inorganic contaminants from loaded carbon prior to elution. 
Dilute hydrochloric acid will be used for acid washing. 

¶ A split AARL elution circuit for gold desorption from loaded carbon in a single elution column.  
Sodium cyanide, caustic and filtered water will be used for elution . 

¶ Electrowinning for gold recovery onto cathodes , followed by sludge filtration, drying,  and 
smelting to doré.  Three electrowinning cells will be used to recover gold from the elution circuit 
eluate, with an additional electrowinning cell used to recover gold from the  pregnant solution 
from the gravity concentrate intensive cyanidation reactor.  

¶ Carbon reactivation in a rotary kiln to remove organic contaminants from eluted carbon. 

¶ Tailings treatment incorporating cyanide destruction using the INCO SO2 / air process (sodium 
metabisulphite / oxygen).  

¶ Tailings pumping delivering slurry to the tailings storage facility.  

¶ Reagent mixing, storage and distribution facilities. 

An overall process flow diagram (PFD) is presented in Figure 7.1.1. The complete set of PFDs is included 
in Appendix 7.2. 
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Figure 7.1.1 Process Flow Diagram  

 





Doropo Gold Project 
Definitive Feasibility Study Update 
 
 
 

2326\24.02\2326-GREP-001_A - S7  
 

December 2025 
Lycopodium   

Page 7.5 

7.1.4 Recommendations  

The recommendations from the Process Plant section of the DFS Update are as follows: 

¶ Review the selection of a jaw crusher after solids material handling testwork and site 
investigations into the possibility of sticky oxide/transition ore have been completed.  

¶ Consider decreasing the capacity of the oxygen plant and employing a single unit instead of 
two units based on using a higher oxygen uptake efficiency in the design. 

¶ Review the results from the DFS Update testwork programme, when available, to verify the 
process design criteria. Any data that deviates from the PDC should be addressed before 
detailed design. 

¶ Optimise the number, size and location of the plant buildings.  

7.2 Process and Plant Description  

The overall process flowsheet includes a jaw primary crusher and a SAG-ball grinding circuit in closed 
circuit with hydrocyclones to achieve the target grind size. 

The cyclone overflow stream will gravitate to the trash screen ahead of a pre-leach thickener. The 
thickened slurry will be pumped to the CIL circuit where oxygen and sodium cyanide solution will be 
added for gold leaching. The CIL circuit will adsorb dissolved gold onto activated carbon. A split AARL 
elution circuit will be used to recover gold from loaded carbon to produce doré.  

The CIL tailings stream will be treated to reduce residual cyanide concentration (in compliance with ICMC 
guidelines) before being pumped to the tailings storage facility (TSF). 

A mechanical equipment list, detailing the equipment required for the process plant , and a proposed 
plant layout , detailed in the general arrangement drawings, are provided in Appendices 3 and 4. 

7.2.1 ROM Pad 

Run of mine (ROM) ore from various open pit s will be transported to the plant by dump trucks. The 
trucks will end tip directly into either side of the ROM bin or will dump the ore on the ROM pad in 
blending 'finger' stockpiles arranged by material gold grade and lithology. Ore will be blended under 
the guidance of mine geologists and process personnel to maintain a relatively constant feed grade and 
hardness to the process plant. Spotters on the ROM pad and within the mine pit will be used to identify 
and remove steel and timber that may eventuate from the original underground workings.  

A front -end loader (FEL) will be used to reclaim and tram the material from the various stockpiles to the 
ROM bin. A mobile rock breaker will be available (by others) to break oversize material that may 
accumulate on the static grizzly.  

The ROM bin will be provided with a dust suppression system comprising a raw water manifold and 
sprays to deliver raw water to the ROM bin during tipping.   
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7.2.2 Primary Crushing Circuit  

The material will be withdrawn from the ROM bin by a variable speed apron feeder and delivered to a 
vibrating grizzly feeder. Oversize material from the feeder will gravitate to a jaw crusher and the crushed 
product will combine with the feeder undersize on the primary crusher discharge conveyor.  The primary 
crusher discharge conveyor will be fitted with a weightometer, to monitor the primary crusher 
throughput and control  the apron feeder variable speed drive. Crushed ore from the primary crusher 
discharge conveyor will transfer onto the stockpile feed conveyor.   

A reverse pulse bag filter will be installed on the discharge conveyor to capture dust from beneath the 
primary crusher and discharge points.  The captured particulates will be periodically discharged from the 
filter bags and back onto the conveyor. 

The primary crushing circuit will be monitored and controlled from the crusher control room. Radio 
communication between the crusher control room operator and the ROM pad FEL driver will ensure that 
a minimum inventory is maintained within the ROM bin . 

Some concerns were raised about the vibrating grizzly feeder becoming blocked when treating sticky 
oxide/transition ore , particularly in the wet season, during the first year of operation, i.e. before the 
introduction of fresh ore. This could result in reduced throughput and /or  plant stoppages although it is 
limited to a few months in the first year of operation . Before starting detailed design, it is recommended 
to evaluate an alternative gyratory crusher option with substantially more capacity to assist with 
processing sticky material. 

7.2.3 Crushed Ore Storage and Reclaim  

The stockpile feed conveyor will discharge onto the crushed ore stockpile. A spray water manifold will 
be installed at the head and tail end of the stockpile feed conveyor for dust suppression, as required.  

Crushed ore will be reclaimed from the stockpile by two variable speed apron feeders. The feeders will 
discharge onto the SAG mill feed conveyor which will deliver crushed ore to the SAG mill feed chute.  
The SAG mill feed conveyor will be fitted with a weightometer to allow control of the speed of each 
reclaim feeder and for measurement of the tonnage of ore fed to the grinding circuit.  An FEL will be 
used to load SAG mill grinding media from the SAG media storage bunker directly into the SAG mill ball 
charger for subsequent discharge onto the mill feed conveyor.  

The reclaim tunnel ventilation fan will force air into the stockpile reclaim chamber for ventilation.  

The stockpile reclaim feeders head chutes will be connected to the coarse ore stockpile reclaim dust 
collector system that will deposit the collected dust onto the SAG mill feed conveyor.  

Quicklime will be added to the ore on the SAG mill feed conveyor from a silo using a variable speed 
feeder to control the pH of the mill product slurry to be fed to the leach circuit.  The silo will be fitted 
with a dust collector and bin activator to prevent compaction and blockages.   
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7.2.4 Grinding and Classification  

The grinding circuit will be a conventional SAB circuit, consisting of a single SAG mill  and a single ball 
mill , with provision to install a pebble crusher in the future . The ball mill will operate in closed circuit 
with hydrocyclones. The target product particle size exiting the grinding circuit in the cyclone overflow 
will be 80% passing (P80) 75 µm. 

Process water will be added to the SAG mill feed chute to control the mill slurry density. The SAG mill 
will be fitted with pulp lifters and discharge grates, which will allow slurry to pass through the mill and 
will also relieve the mill of pebble build u p. The SAG mill product will discharge to a vibrating screen for 
pebble separation, washing and dewatering. 

SAG mill discharge screen oversize will be conveyed back to the SAG mill feed conveyor. There will be 
provision to install a future pebble crushing circuit, if required. Undersize from the discharge screen will 
flow by gravity to the mill discharge hopper, where it will combine with the discharge slurry from the 
ball mill  and tails from the gravity circuit before being  pumped to the cyclone cluster  by duty/standby 
variable speed cyclone feed pumps. Process water will be added to the mill discharge hopper to  control 
the cyclone feed density. 

The cyclone cluster overflow will flow by gravity to the trash screen. Slurry from the cyclone underflow 
launder will be returned to the ball mill feed chute for grinding.  Provision will be made to divert a portion 
of the cyclone underflow to the SAG mill to balance milling power draws if required , most likely only for 
oxide and transition ores. 

Ball mill discharge slurry will pass through the ball mill trommel prior to discharging to the mill discharge 
hopper. Reject oversize material from the ball mill trommel screen will be collected in the ball mill scats 
bunker. 

Grinding media will be added to the ball mill via the mill feed chute, using a hoist, kibble and chute 
arrangement. 

Spillage within the grinding circuit will be managed utilising a dedicated drive-in sump and area sump 
pumps. The pumps will deliver to the mill discharge hopper.  

7.2.5 Pebble Crushing  (Future)  

The design allows for a future pebble crushing circuit to be installed . 

Oversize from the SAG mill discharge screen will be conveyed to the pebble crusher feed bin via the 
pebble crusher feed conveyor. A self-cleaning belt magnet will be positioned over the conveyor to 
remove scrap metal and steel grinding media which could potentially damage the pebble crusher. If the 
pebble crusher feed conveyor stops, pebbles will discharge to the milling area drive-in sump. 

Downstream of the self-cleaning belt magnet, the pebbles will pass under a metal detector, prior to 
discharging into the pebble crusher feed bin. The feed bin will provide surge capacity ahead of the 
pebble crusher and allow a controlled feed to be presented to the crusher. Pebbles will be withdrawn 
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from the pebble crusher feed bin by a variable speed feeder. One pebble crusher will be installed and 
sized for the complete duty requirement.  

If the pebble crusher feed bin reaches a high level, then a diverter gate ahead of the pebble crusher feed 
bin will allow pebbles to bypass the pebble bin and feed directly to the crushed pebble return conveyor. 
If the metal detector detects tramp metal (n ot removed by the belt magnets), the diverter gate ahead of 
the pebble crusher feed bin will similarly automatically send material directly to the pebble crusher 
discharge conveyor. During periods where the plant is processing softer ore and the pebble crusher is 
not required, pebbles can manually bypass the pebble crusher via the diverter gate to the crushed pebble 
return conveyor. 

The crushed (or bypassed) pebbles will discharge directly onto the crushed pebble return conveyor, 
which will return the crushed pebbles to the SAG mill feed conveyor. 

The pebble crusher feed conveyor will be fitted with a weightometer and used for mass accounting and 
process control of feed presented to the pebble crusher and grinding circuit.  

7.2.6 Gravity Circuit  

The gravity circuit will be fed by a dedicated pump on the mill discharge hopper. Slurry will be pumped 
from the mill discharge hopper to the gravity distribution box which will present slurry to two horizontal 
vibrating scalping screens to prevent coarse material reporting to the gravity concentrators. Screen 
oversize will return to the mill discharge hopper for further processing.  

Undersize slurry from each scalping screen will feed a dedicated centrifugal gravity concentrator to 
remove coarse gold from the milling circuit recirculating stream. The coarse, high specific gravity material 
(gravity concentrate) will be periodically discharged to the intensive cyanidation reactor (ICR) feed 
storage hopper, while the centrifugal concentrator tails will return to the mill discharge hopper for 
further processing. Gravity concentrate will be processed in batches through the ICR circuit located 
within a secure enclosure in the milling area.   

The ICR will process the gravity concentrate once per day in a rotating drum leach vessel. A strong 
solution of sodium cyanide and caustic will be introduced into the slurry, and the drum will be rotated 
for up to 20 hours to leach the coarse gold while sparging with oxygen. The resulting pregnant leach 
solution will be separated from the barren solids and pumped to the dedicated ICR pregnant solution 
tank adjacent to the gold room. Flocculant may be added to assist in settling the solids. ICR tails will be 
pumped to the mill discharge hopper for additional milling and recovery of any remaining entrained 
gold. 

7.2.7 Trash Screening  

The cyclone overflow slurry stream will flow by gravity to the trash screen to remove debris prior to 
thickening. The screen undersize will gravitate to the pre -leach thickener feed box before flowing to the 
pre-leach thickener. The screen oversize (grit, woodchips, plastic, etc.) will be collected in a bunker that 
will be periodically removed prior to disposal.  
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Spillage within the trash screening area will be collected by a sump pump which will pump to the trash 
screen feed distribution box. 

7.2.8 Pre-Leach Thickening  

The trash screen underflow slurry will flow by gravity directly to the pre -leach thickener feed box, where 
flocculant and coagulant will be added to aid with particle settling. Process water recovered from the 
pre-leach thickener will overflow to the process water tank. Underflow slurry from the pre leach thickener 
will be pumped by dedicated duty/standby thickener underflow pumps to the leach feed distribution 
box. 

To build up slurry after a period of low or no feed and to avoid compaction of the thickener bed when 
the thickener is offline  for a plant shutdown, additional pump delivery slurry piping will be included to 
recycle slurry to either the thickener feed well or feed box, as needed. 

Coagulant will be used, as required, to maintain thickener overflow clarity, particularly when processing 
ore with high clay content.  

The pre-leach thickener area will be bunded and a sump pump installed within the bunded area. Spillage 
and wash down will be collected by the sump pump and returned to the trash screen feed box. 

7.2.9 Carbon-in-Leach Circuit  

Pre-leach thickener underflow slurry will be pumped to the CIL circuit where it will flow through two 
leach tanks followed by  six CIL tanks. All tanks will have a live volume of 4,000 m3, providing 36 hours 
residence time when treating fresh ore at 4.9 Mt/a. Space will be reserved for a seventh CIL tank to be 
installed in the future to provide the target 36 hour residence time when processing ore blends 
containing predominantly fresh ore.  

Before entering the leach feed distribution box, slurry will be sampled by an automatic two -stage 
metallurgical accounting sampling system comprising crosscut and rotary vezin samplers. 

Quicklime (added to the SAG mill feed conveyor) will ensure that the slurry pH is sufficiently elevated 
prior to cyanidation. Sodium cyanide solution will be metered into the CIL circuit from the cyanide ring 
main. Gaseous oxygen will be sparged down the shaft of the individual tank agitators to maintain the 
required dissolved oxygen concentration within the slurry.  A free cyanide analyser will be installed to 
automatically sample and analyse the slurry for free cyanide, pH and dissolved oxygen. There will be 
provision to connect a high shear oxygenation device to the first leach tank in the future , if required. 

The dissolved gold leached from the ore will be recovered from the leach solution by adsorption onto 
activated carbon. The carbon will be periodically removed from the slurry and stripped (eluted) to 
recover the gold. 

The tanks will be interconnected with launders and slurry will flow by gravity through the tank train. Each 
CIL tank will be equipped with an intertank screen and a recessed impeller carbon transfer pump to 
facilitate carbon transfer between adjacent tanks. Each intertank screen will be a stainless-steel wedge 
wire cylinder equipped with an external rotating wiper blade mechanism to prevent screen blinding , 
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allowing the slurry to flow through the screen to the next tank whilst retaining carbon within the tank.  
The launder arrangement will allow individual tanks to be bypassed for maintenance, if required.  

Regenerated barren carbon will be added to the final tank (CIL Tank 6) of the CIL circuit and will be 
advanced counter-current to the slurry flow . The carbon will be advanced by pumping slurry and carbon 
from the downstream to the adjacent upstream tank. Any carbon will be retained in the upstream tank 
by the intertank screen whilst the slurry will flow by gravity back to the downstream tank. This counter-
current process will be repeated until the carbon eventually reaches the first CIL tank (CIL Tank 1). 

Carbon loaded with gold (loaded carbon) will be removed from the circuit by pumping CIL Tank 1 slurry 
and carbon to the loaded carbon recovery screen. The loaded carbon will be washed on the screen to 
remove fine ore particles and will report as screen oversize to the elution circuit. The screen undersize 
slurry will gravitate back to CIL Tank 1.   

Barren slurry from CIL Tank 6 (CIL tails) will gravitate to the carbon safety screen to recover any fugitive 
carbon which may have passed through worn screens or overflowed from tanks. Screen undersize slurry 
will gravitate to the cyanide destruction circu it and the screen oversize (recovered carbon) will be 
collected in the carbon bin for subsequent return to the circuit.  

Recycle barren carbon transferred from the carbon regeneration kiln will be screened on the carbon 
sizing screen to remove fine carbon and quench / transfer water. The regenerated and screened carbon 
will discharge from the sizing screen directly into CIL Tank 6. 

A gantry crane mounted on rails on top of the CIL tanks will provide easy access for intertank screen and 
carbon transfer pump maintenance. 

7.2.10 Elution and Gold Room Operations  

The following operations will be carried out in the elution and goldroom areas:  

¶ Acid washing of carbon.  

¶ Stripping of gold from loaded carbon back into solution using a split AARL method.  

¶ Electrowinning of gold from solution.  

¶ Filtration, drying, and smelting of electrowinning sludge.  

¶ Regeneration of barren carbon. 

The split AARL stripping circuit will be automated and will contain separate acid wash and elution 
columns. The total daily carbon movement around the elution circuit, assuming one elution per day, will 
be 16 tonnes. 
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Acid Wash  

Loaded carbon will discharge into the acid wash column from the loaded carbon screen. During acid 
washing, a volume of dilute solution of hydrochloric acid will be pumped into the bottom of the column 
to immerse the bed of loaded carbon, followed by an acid soak period. After the acid soak, a rinse step 
will commence by pumping  filtered water through the bed of carbon to remove residual acid before 
pressure transferring the acid washed loaded carbon to the adjacent elution column. Dilute acid and 
rinse solution from the acid wash column will report directly to the tails hopper.  Duty / standby strainers 
will be installed on the acid column outlet to prevent potential loss of loaded carbon.  

The acid wash area will be bunded and the area serviced by a sump pump. The sump pump will deliver 
acidic effluent or spillage to the tails hopper.  The water drained from the acid wash column after carbon 
transfer will be directed to the acid wash sump. 

Elution  

Acid washed carbon will be hydraulically transferred into the elution column  and the excess transfer 
water will be drained from the column through the strainer manifold.   

A split AARL elution process will be used to recover gold adsorbed onto the carbon recovered from the 
CIL circuit. Prior to elution of gold from a batch of acid wash carbon, lean eluate from the previous batch 
in the lean eluate tank will be heated to ~95°C and pumped into the base of the elution column using 
the strip solution pump. Sodium hydroxide (NaOH) and sodium cyanide (NaCN) solutions will be 
pumped from the respective storage tanks and injected into the suction line of the strip solution pump. 
The loaded carbon will be pre-soaked in the cyanide and caustic solution for 30 minutes to elute the 
gold.  

The pregnant eluate will then be rinsed from the carbon by up to ten bed volumes of solution heated to 
~135°C. The first five bed volumes of the elution will be drawn from the lean eluate tank and directed 
to the pregnant solution tank for recovery of gold by electrowinning. The last five bed volumes of the 
elution will be drawn from the stripping water tank and  directed from the elution column outlet to the 
lean eluate tank for re-use in the subsequent elution cycle. Two pregnant solution tanks will be installed 
to allow an elution batch to be initiated if electrowinning of the prior batch is still ongoing . 

Once elution is complete, the eluted carbon will be cooled with water before being transferred to the 
hopper above the carbon regeneration kiln.  

Strip solutions will be heated indirectly by a diesel fired oil heater and a heat exchanger. Heat recovered 
from solution exiting the elution column will be used to pre -heat the strip solution.  

Solution samplers will be provided to collect pregnant and stripped eluate for assay. 

Duty / standby strainers will be installed on the elution column outlet  to prevent potential deportment 
of carbon to the elution heat recovery heat exchanger.  

The design will include facilities for antiscalant addition to the stripping water tank and sulphamic acid 
addition for descaling.  
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Electrowinning and Gold Room  

Pregnant solution will be pumped from one of the pregnant solution tanks through three electrowinning 
cells arranged in parallel. Each cell will be equipped with 23 stainless steel anodes and 22 stainless steel 
wool mesh cathodes. Direct current will be applied to each cell from a dedicated rectifier which will result 
in precious metals (gold and silver) being deposited on the cathodes as a sludge.   

Barren electrolyte will be pumped to the leach feed distribution box so that residual cyanide may be 
utilised and residual gold recovered in the leach / CIL circuit. 

Rectifiers, one per cell, will be located in a position accessible from outside the gold room high security 
area to enable maintenance access without breaching goldroom security. Rectifier remote indication 
and controls will be located adjacent to the elec trowinning cells. During normal operations, an 
electrowinning batch cycle will be completed within  a single 12 hour shift. 

Pregnant solution from the gravity circuit will be pumped from the ICR pregnant solution tank through 
a dedicated electrowinning cell in the goldroom. Gold and silver will be recovered onto the stainless 
steel mesh cathodes and the solution recycled to the ICR pregnant solution tank. Recirculation of the 
solution through the electrowinning cell will continue until the solution precious metal tenor is 
sufficiently depleted. The barren solution will be pumped to the leach feed distribution box . The 
cathodes from the gravity electrowinning cell will be processed separately to those from the CIL 
electrowinning cells in order to determine the quantity of gravity recoverable gold and to assist with 
metallurgical accounting. 

An overhead crane within the gold room will be provided to assist with cathode and anode handling. 
The cathodes will be washed with high pressure spray water and the gold sludge will be recovered in a 
vacuum pan filter. The filtered sludge will be placed in trays and dried in a pair of drying  ovens, before 
being mixed with fluxes and smelted in an induction furnace to produce doré bars.  

Fume hoods, ducting, and extraction systems will be provided to remove fume and off -gas from the 
electrowinning cells, drying ovens, and barring furnace. In addition, air fans will be installed to provide 
adequate ventilation inside the gold room.  

Carbon Regeneration  

After completion of the elution process, eluted (barren) carbon will be hydraulically transferred from the 
elution column to the dewatering screen in the carbon regeneration circuit. The screen will remove the 
majority of contained water prior to the carbo n discharging into the feed hopper of the diesel -fired 
carbon regeneration kiln. In the feed hopper, most of the residual and interstitial water will be drained 
from the carbon before it enters the kiln.  

During the regeneration process, the carbon will be heated to between 650°C and 750°C and maintained 
within this temperature range for ~20 minutes to allow effective carbon regeneration . Regenerated 
carbon from the kiln will discharge to the quench tank , where it will be quenched with raw water before 
being pumped on a batch basis to the carbon sizing screen located above the final CIL tank. Carbon 
sizing screen undersize (raw water and fine carbon) will gravitate back to the quench tank for recycle as 
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quench water. A provision will be made to periodically divert this stream to the CIL tails launder to 
prevent accumulation of carbon fines within the quench circuit. 

7.2.11 Tails Handling  

Cyanide Destruction  

An INCO SO2 / oxygen cyanide destruction circuit will be utilised to comply with the ICMC tailings 
discharge guidelines of less than 50 mg/L of weak acid dissociable cyanide (CNWAD) in the tailings slurry.  

CIL tails slurry will be sampled by an automatic two-stage metallurgical accounting sampling system 
comprising crosscut and rotary vezin samplers. After sampling the slurry will be screened over the carbon 
safety screen and the screen undersize will flow into the cyanide destruction distribution box.  

The cyanide destruction circuit will comprise two mechanically agitated tanks interconnected with 
launders to allow the circuit to be run in parallel or series. Copper sulphate and sodium metabisulphite 
(SMBS) solutions will be added to provide the soluble copper and sulphur dioxide requirements for the 
cyanide destruction process. Gaseous oxygen will be sparged into the tanks down the agitator shafts  to 
achieve the target dissolved oxygen concentration. The ability to add caustic solution to the cyanide 
destruction circuit  to maintain slurry pH  between 8.0 and 9.0 will also be provided. 

A CNWAD analyser will be installed to automatically sample and analyse the slurry for CNWAD, pH and 
dissolved oxygen. 

Cyanide destruction discharge slurry will gravitate to the tails hopper. 

Tails  Pumping  

Plant tails (cyanide destruction discharge) slurry and other miscellaneous waste streams from the process 
plant will be combined in the tails hopper before being pumped to the TSF by single stage duty/standby 
tails pumps.   

The tails hopper area will be bunded and a sump pump installed within the bunded area. Spillage and 
wash down collected by the sump pump will be returned to the hopper.  

Tailings will be deposited into the TSF using established discharge methods, as described in Section 18.  
The supernatant water (decant return) will be pumped to the plant process water pond for re-use. 

Any plant spillage that may contain cyanide will report to the plant containment bunds which will 
overflow to the event drainage channel and gravitate to the event pond. 
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7.2.12 Reagents 

Reagents Storage 

Reagents will be received on site either in bulk or in shipping containers, with a minimum of 30 days 
capacity stored on site, to ensure that supply interruptions due to port, transport or weather delays do 
not restrict production. Reagent containers will be offloaded from the delivery truck by a container 
handler and stacked in a laydown area until required. Empty containers will be returned with the next 
delivery.  

The reagents utilised within the process plant will include: 

¶ Lime for pH control in leaching. 

¶ Sodium cyanide for gold dissolution in leaching and elution.  

¶ Caustic soda for pH control in cyanide destruction, elution and electrowinning.  

¶ Hydrochloric acid for carbon acid washing. 

¶ Flocculant for pre-leach thickening. 

¶ Coagulant for pre-leach thickening. 

¶ Copper sulphate for cyanide destruction. 

¶ Sodium metabisulphite for cyanide destruction.  

¶ Antiscalant to minimise scaling in the water systems and elution circuit. 

¶ Sulphamic acid for descaling in the elution circuit. 

¶ Fluxes for smelting. 

¶ Diesel fuel for elution circuit heaters and the carbon regeneration kiln. 

¶ Activated carbon for gold adsorption in the CIL circuit.  

¶ Grinding media for the SAG and ball mills. 

Quicklime  

Quicklime will be delivered to site in bulk tankers and pneumatically transferred to the lime silo. The silo 
will be equipped with a reverse pulse bag filter to minimise dust emissions during loading, and a bin 
activator to prevent compaction and blockages. Quicklime will be metered from the silo via a variable 
speed rotary valve directly onto the mill f eed conveyor for circuit pH control.   
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Emergency storage of quicklime in bulk bags will also be provided, along with a hoist, lifting frame , bag 
splitter , transfer hopper and blower for pneumatic transfer into the lime silo. 

Sodium Cyanide  

Sodium cyanide will be delivered as dry briquettes in bulk bags sealed in wooden boxes. The cyanide 
bags will be removed from the boxes and the contents of the bags added to a mixing tank via a bag 
breaker. The sodium cyanide briquettes will then be  dissolved in filtered water to achieve the required 
solution concentration (20% w/v NaCN). Sodium hydroxide solution may be added, if required , to adjust 
the pH during mixing.  

The cyanide solution will be transferred to the storage tank for use in the process. Cyanide will be 
reticulated via a ring main and dosed into the leach and CIL tanks, and ICR as required.  A dedicated 
cyanide dosing pump will supply cyanide solution to the elution circuit as required. 

Sodium Hydroxide  

Caustic soda (sodium hydroxide) will be delivered to site as dry 'pearl' pellets in bulk bags. Sodium 
hydroxide pellets will be released from the bulk bag by the bag splitter into filtered water that will have 
been added to the mixing tank to achieve a solution of the desired caustic concentration. The mixing 
tank will be mechanically agitated to assist with dissolution. 

Following completion of the mixing cycle, sodium hydroxide solution will be transferred to  the storage 
tank for use in the process. From here it will be dosed by two dosing pumps, one of which will deliver 
caustic solution to the elution circuit, intensive cyanidation reactor  and cyanide mixing tank, with the 
other for continuous addition into the cyanide destruction circuit. 

Hydrochloric Acid  

Concentrated hydrochloric acid will be delivered to site in intermediate bulk containers (IBCs). The 
concentrated hydrochloric acid will be pumped into the acid mixing and storage tank where the correct 
quantity of filtered water will have already been add ed to achieve the target concentration (3% w/v HCl) 
for acid washing. The dilute acid will be pumped to the acid wash column in the elution circuit as 
required. 

Activated Carbon  

Activated carbon will be delivered in bulk bags. Fresh carbon will be added to the CIL circuit via the 
carbon quench hopper as required for carbon make-up to the CIL inventory. The carbon will then be 
transferred from the hopper to the carbon sizing screen to remove fine carbon particles. The screened 
oversize carbon will discharge into the final CIL tank. 

Grinding Media  

Grinding balls (125 mm diameter for the SAG mill, 50 mm diameter for the ball mill) will be delivered to 
site and charged to the SAG and ball mills, as required, to achieve the target power draws. The SAG mill 
media drums will be delivered from the storage area by forklift and discharged into a ball bunker 
adjacent to the reclaim hopper. A FEL will then load the media into the reclaim hopper, as required, for 
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subsequent discharge onto the mill feed conveyor. Ball mill media will be delivered from the storage 
area by forklift and discharged into a kibble. The mill charging hoist will then hoist the kibble into 
position above the ball mill charge chute for subseq uent discharge into the ball mill feed box.  

Flocculant  

Flocculant powder will be delivered to site in bulk bags and subsequently added to the flocculant hopper.  
The vendor supplied package flocculant mixing plant will automatically mix batches of flocculant with 
filtered water and transfer the mixed flocculant to a separate storage tank after each mixing cycle is 
complete. 

Flocculant solution will be metered from the storage tank to the pre -leach thickener using duty/standby 
flocculant dosing pumps. A dedicated flocculant dosing pump will enable flocculant to be added to the 
intensive cyanidation reactor. 

Coagulant  

Liquid coagulant will be delivered to site in IBCs and dosed, at the supply concentration, into the pre -
leach thickener. Coagulant will only be required for oxide and transitional ores from certain pits that 
previously displayed high levels of suspended solids in thickener overflow during testing.  

Sodium Metabisulphite  

Sodium metabisulphite (SMBS, Na2S2O5) will be delivered to site in bulk bags as a dry powder. SMBS will 
be added to the agitated mixing tank using a hoist and bag breaker. The powder will be dissolved in 
filtered water to achieve the target solution concentration (20% w/v Na 2S2O5). 

After mixing, the SMBS solution will be transferred to the storage tank and then metered to the cyanide 
destruction circuit using duty/standby dosing pumps. Both the mixing and storage tanks will be vented 
to atmosphere via an extraction fan to prevent accumulation of sulphur dioxide gas (SO2) in the SMBS 
make-up and storage area. 

Copper Sulphate  

Copper sulphate will be delivered to site in bulk bags as a dry powder. Copper sulphate bags will be 
added to the agitated mixing tank via a hoist and bag breaker and then dissolved in filtered water to the 
target solution concentration (20% w/v CuSO4). 

After mixing, the copper sulphate solution will be transferred to the storage tank. Copper sulphate 
solution dosing into the cyanide destruction circuit will be from duty/standby dosing pumps.  

Fluxes 

Sodium borate (borax), silica sand, potassium nitrate and sodium carbonate (soda ash) will be used as 
fluxes for gold smelting. The fluxes will be delivered in 25 kg bags and mixed in small quantities with the 
dried gold sludge prior to smelting.  



Doropo Gold Project 
Definitive Feasibility Study Update 
 
 
 

2326\24.02\2326-GREP-001_A - S7  
 

December 2025 
Lycopodium   

Page 7.17 

Diesel 

Diesel will be delivered to site by road tanker and transferred into a bulk diesel storage tank. The diesel 
will be used in the mine, the process plant, for emergency generators, and to refuel site vehicles. 

Diesel will be pumped from the storage tank to the plant diesel header tank for use in the elution heater 
and carbon regeneration kiln and for refuelling plant mobile equipment.  

Diesel reservoirs for the incinerator and diesel firewater pump will be filled from a site service tanker. 

7.2.13 Water Services  

Raw Water  

Raw water for the process plant will be sourced from the water harvest dam (WHD) collecting rainfall 
runoff and pumped to the water storage dam (WSD). Duty/standby pumps will extract water from the 
WSD and pump into the raw water tank located at the process plant. The tank will be kept full and the 
overflow used for make up to the process water pond. The raw water tank will have sufficient capacity 
to minimise the impact of short term supply interruptions.  

A dedicated raw water pump will transfer raw water from the WSD to the accommodation camp raw 
water tank. 

Raw water will be used to feed the filtered water treatment plant, firewater system, carbon quench 
hopper and spray water network for the crushing and reclaim areas. 

Duty/standby raw water pumps will distribute raw water from the plant raw water tank to the plant  and 
mine areas. 

Firewater  

Firewater for the process plant will be drawn from the reserve in the lower section of the raw water tank. 
The fire water pumping system will comprise: 

¶ An electric jockey pump to maintain fire water ring main pressure. 

¶ An electric firewater delivery pump to supply firewater at the required pressure and flowrate.  

¶ A diesel driven firewater pump that will automatically start if power is not available for the 
electric firewater pump or that the electric pump fails to maintain pressure in the firewater 
system.  

Fire hydrants and hose reels will be located throughout the process plant, mine services area fuel storage 
and plant offices at intervals that ensure complete coverage in areas where flammable materials are 
present. 
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A separate firewater system will be provided for the accommodation camp, again comprising a jockey 
pump and electric and diesel-driven firewater pumps. The firewater will be reticulated throughout the 
accommodation camp via a pressurised main to a series of fire hydrants and hose reels. The camp 
firewater pumps will draw suction from the camp raw water tanks.  

Filtered Water  

Filtered water for the process plant will be produced by treating raw water in the filtered water treatment 
plant using multimedia filtration. Filtered water will report to the filtered water storage tank and will be 
distributed, using duty/standby filtered water pumps, to the elution circuit , reagent mixing and other 
miscellaneous users. Filtered water will be supplied separately to the potable water treatment plant.  

Water from the filtered water storage tank will be distributed as gland service water using duty / standby 
gland water pumps. 

Potable Water  

Filtered water will be supplied to  a potable water treatment plant for chlorination and sterilisation.  The 
resulting potable water will report to the plant potable water tank. Duty/standby plant potable water 
pumps will reticulate potable water to the plant ablutions, safety showers as well as the nearby 
administration offices and Mining Services Area (MSA). Additional ultraviolet sterilisation units will be 
installed on outgoing potable water distribution headers.  

A camp potable water treatment plant, fed with raw water from the camp raw water tanks  will generate 
potable water for the accommodation camp. Potable water will report to the camp potable water tank 
and duty/standby potable water pumps will reticulate the water throughout the accommodation camp. 
Additional ultraviolet sterilisation will be provided on the outgoing potable water distribution header.  

Process Water 

Overflow from the pre -leach thickener will report to the process water tank which will be connected to 
the process water pond by a common suction manifold for the process water pumps. Decant water from 
the TSF will be returned to the process water pond as well as overflow from the raw water tank providing 
any make-up necessary for the process water circuit. The process water pond will also receive reclaimed 
water from the event pond and backwash from the water treatment plant.  

Duty/standby high and low pressure process water pumps will be provided for the plant process water 
supply. High pressure process water will be used for screen sprays while low pressure process water will 
be used for all other duties. The suction manifold arrangement will be such that the high pressure 
process water pumps will preferentially draw from the process water pond as it is expected to contain a 
lesser concentration of  suspended solids. 

Antiscalant will be added to the process water distribution network, as required, to condition the water 
and reduce fouling of pipelines, spray nozzles and screen decks. 
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Fluidising Water  

A dedicated gravity fluidisation water pump will draw from the process water suction manifold and 
deliver fluidising water to the gravity concentrator s, thereby ensuring consistency of supply flow and 
pressure. The fluidising water will be filtered by an inline filter installed adjacent to the gravity 
concentrator circuit. 

Cooling Water  

Cooling water for the SAG and ball mills will be circulated through a refrigerative cooling system and 
heat exchanger. The cooling water will be operated as a closed circuit filled with filtered water. 
Antiscalant and biocide will be dosed into the cooling water system to maintain water quality.  

7.2.14 Plant Services 

Sewage Collection and Treatment  

Raw sewage from the plant site and mine services area will be collected and pumped to the plant sewage 
treatment plant using a network of forwarding pumps. The sewage treatment plant will comprise an 
aerated equalisation tank, a moving bed bioreactor (MBBR), sand filtration, and chlorine disinfection 
post treatment using a 12% w/w solution of sodium hypochlorite. Grey water from the treated sewage 
will report to the plant grey water tank and be pumped to the tails hopper . The waste sludge will report 
to the  treated sludge tank and will be removed on a demand basis (nominally once per month) using a 
vacuum truck and despatched for disposal off-site. 

The sewage treatment system for the accommodation camp will be included as part of the contract for 
constructing and running the camp.   

Event Pond 

Any spillage within the process plant which over-tops the various bunded areas will gravitate to the 
polyethylene lined event pond located at a low point in the overall process plant layout. The solids 
reporting to the event pond will be allowed to settle before recovering the supernatant solution to the 
process water pond using the submersible event pond pump. When the majority of the supernatant has 
been recovered, the solids will be repulped using a monitor cannon supplied with process water before 
pumping the resulting slurry to either the trash screen feed box or tails hopper using the same 
submersible pump. 

Incinerator  

A diesel-fired incinerator will be provided for disposing contaminated waste such, as empty sodium 
cyanide bags. The incinerator system will have a diesel storage tank that will be filled by the fuel truck. 
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¶ Water Harvest Dam (WHD)  

¶ Accommodation Camp. 

Figure 7.3.1 illustrates the process plant layout, including the HV switchyard, MSA/fuel farm area and 
NPI areas. For WHD, Accommodation Camp, and Mining facilities, refer to GA drawing 2326-110-GD-04 
provided in Appendix 7.4.
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Figure 7.3.1 Process Plant Layout  
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The processing plant site is located northwest of Souwa mine pit. The ROM pad is in-turn sited north of 
Souwa pit, on advice from the Client in consultation with mining and information provided by previous 
project phases.  

The tailings storage facility and water storage and harvest locations are as-per the design provided by 
Knight-Piésold. The plant is then sited to optimise cost, operability and access requirements, in this case 
aligned such that overall processing plant orientation discharges tailings towards the TSF area, 
minimising pumping requirements and costs.  

The internal layout of the processing plant is aligned axially away from the primary crusher minimising 
infrastructure costs. The northern boundary of the plant skirts the ridge forming the edge of the tails 
and water storage areas. The remaining accessible area along the southern boundary of the plant is 
allocated as plant services area, with HV switchyard, mine services, fuel and non-process infrastructure 
including bulk reagent storage allocated along the southern face of the proce ss plant area. This 
arrangement provides clear and uncongested access while allowing separation of the various personnel 
and vehicle streams expected during plant operation.  

Building layout within the processing plant considers the need for maintenance platforms, and access 
to suitable cranes for construction and maintenance. Layout has been based around the consideration 
for common maintenance and operational activities. Specifically, access for undertaking common 
maintenance and operational activities has been designed around a 250 t crane or franna depending on 
requirements.  

Preliminary weather data analysis indicates the prevailing wind will below across the plant typically from 
a south-westerly direction.  The plant will be subject to wind borne dust from the pit and mining activities 
to the south, however the much closer crushing and stockpiling areas will be located downwind of all 
other major process facilities. 

Refer to Figure 7.3.2 for the layout plan of the main operations hub including the process plant, main 
administration area, MSA and high voltage (HV) switchyard 
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Figure 7.3.2 Process Plant, NPI and MSA General Layout  
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Figure 7.4.1 11 kV Power Distribution and Major Routing Layout  
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7.4.1 Emergency Backup 

Backup diesel generators for plant emergency power will be provided.  

All camps will have their own backup diesel generators. 

7.4.2 Electrical Buildings  

All site electrical switchrooms are designed to house the LV Motor Control Centres (MCC), MV 
switchboards, Variable Speed Drives (VSD) and Process Control System (PCS) hardware. The switchrooms 
are sealed for dust ingress and complete with air conditioning , Uninterruptible Power Supplies (UPS) 
and fire detection systems. 

The switchrooms will be mounted on 2.5 m high steel pedestals to facilitate cable installation below the 
switchroom and bottom entry connection to the internal equipment through gland plates. Entry to the 
rooms will be via stairs and access platforms constructed at each end. 

7.4.3 Transformers and Compounds  

All 11 kV/400 V distribution transformers will be of ONAN (non -fan forced) cooling configuration and 
vector group Dyn11. 

Fire rated concrete walls will be constructed around the pad mounted transformers where necessary. 

All pole mount distribution transformers will be of ONAN configuration and vector group Dyn11.  

Distribution transformers have been rationalised in the electrical design to minimise spares holding 
requirements. The standard sizes for design selection will be: 

¶ 11/0.415 kV 100 kVA 

¶ 11/0.415 kV 315 kVA 

¶ 11/0.415 kV 500 kVA 

¶ 11/0.415 kV 1250 kVA 

¶ 11/0.415 kV 2500 kVA. 

7.4.4 MV Switchboards ( 11 kV) 

Two indoor 11 kV switchboards have been allowed for. One adjacent to the 90 kV switchyard and one 
in the process plant. The switchboard located adjacent to the switchyard will provide a connection point 
for the grid connection, emergency power generation and a solar farm. The plant switchboard will be 
located close to the mills. 
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The indoor 11 kV switchboards will be a withdrawable design and will be supplied with protection, 
metering and earthing facilities. 

The design fault level and bus bar ratings adopted are: 

¶ 11 kV switchboard busbar 3150 A, 31.5 kA for 3 seconds. 

Protection will be provided by microprocessor -based protection relays.   

7.4.5 LV Switchboards  

The LV switchboard will be double-sided and housed in LV switchrooms. Construction of all LV MCCs 
will have Form 4a segregation and Type 2 coordination. Starters in LV switchboards will have a 
demountable design and main incoming circuit breakers will have a withdrawable design complete with 
protection equipped with fieldbus port for remote switching and power monitoring on the supervisory 
control and data acquisition (SCADA) system. 

Motor starters will be equipped with electronic motor protection relays with the Ethernet/IP 
communication interface capability. The LV switchboards will supply power to the LV motors, LV variable 
drivers and LV distribution boards. 

The following LV MCCs will be provided for the process plant facilities: 

¶ Primary crusher 400 V MCC 

¶ Stockpiling, reclaim and mill feed conveyor 400 V MCC 

¶ Milling 400  V MCC 

¶ SAG Mill 400 V MCC 

¶ Ball Mill 400 V MCC 

¶ Pre-leach thickener and plant services 400 V MCC 

¶ Elution and gold room 400 V MCC 

¶ CIL 400 V MCC 

¶ Tailings, reagents and air services 400 V MCC 

¶ Water storage dam 400 V MCC 

¶ Air strip 400 V Switchboard 

¶ Water harvesting dam 400 V MCC 
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¶ Explosive magazine 400 V Switchboard 

¶ Decant return 400 V MCC. 

7.4.6 Variable Speed Drives and Soft Starters  

Low voltage VSD units will be supplied from the LV MCCs. These units will be installed along the internal 
wall of the relevant LV electrical switchrooms. Soft starters, where applicable, will be installed inside the 
starter modules in the MCC of the respective drive. 

7.4.7 Fire Protection  

All switchrooms will be provided with local fire detection systems consisting of Very Early Smoke 
Detection Apparatus (VESDA) sampling for the switchboard. Signals from the fire detection system will 
be wired to the respective Fire Indication Panel (FIP) in the switchrooms and all signals will be passed 
onto the control system for alarming on the plant SCADA system. Each FIP will also be wired to a local 
siren with beacon to warn staff of the fire detection.  

7.4.8 Earthing System and Lightning Protection  

The earthing system within the plant will be designed in accordance with Australian Standards. The 
following method of system earthing will be implemented at various voltage levels:  

¶ 11 kV: Earthed via earthing transformer or NER at power station. 

¶ 400 V: Solidly earthed system/Multiple Earthed Neutral (MEN) / T-N-C-S. 

Earth stakes and grading rings will be provided around the transformer compounds to mitigate against 
step and touch potential risks. 

Lightning protection will be provided for buildings and structural steel as appropriate. Lightning 
protection systems will have their own independent earthing electrodes and will be interconnected with 
the power earthing system. 

7.4.9 Electrical Field Installation  

Cables up to 16 mm2 will be PVC insulated and larger cables will be XLPE insulated. 

VSD cables will be three phase and three earth cables symmetrically laid out within an overall shielded 
cable. 

In general, cables within the plant area will be installed above ground on cable ladders and follow the 
pipe racks wherever possible. Cables to equipment in open areas such as process water pumps and 
concentration pumps will be partially installed undergro und in conduits for ease of access and to 
minimise clashes with pipework. 
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Cable ladders will generally be laid horizontally, with vertical ladders only used in areas where regular 
spillage may occur. Hot dip galvanised cable ladder will be used. Ladder routes will, in general, follow 
the mechanical pipe racks. 

Cables of different voltage groups will generally be installed on separate ladders. Where they need to 
be installed together, segregation in the form of barrier strips will be provided.  

Sun cover will be provided over the top level of all cable ladder to provide protection against UV damage 
and plant spillage. 

Plant lighting will be designed in a fit for purpose manner to suit the operational requirements of the 
plant. LED luminaires will be used to maximise light spread and energy efficiency. Enclosed areas and 
staircases will be fitted with traditional swivel lighting poles. Vibration resistant fittings and auxiliaries 
will be used where required. Flood lights and high-bay luminaires will be provided for perimeter, general 
area and workshops lighting. 

UPS-maintained emergency light fittings will be installed as required throughout the plant to ensure 
that personnel can safely negotiate obstacles in substations, control rooms, stairways, access ways and 
safety shower locations. 

7.5 Control System  

7.5.1 General 

The general approach to automation and control for the plant will be one with a moderate level of 
complexity offering the option of local control and remote monitoring or control from a central control 
room. Instrumentation will be provided within the plan t to measure and control key process parameters 
to minimise operator intervention in standard start -up functions and to provide key monitoring and 
control to minimise process excursions and maintain steady operation. 

The main control room will house two PC based operator interface terminals (OIT). Two additional servers 
will also be located here to act as the control system supervisory control and data acquisition (SCADA) 
servers in a redundant configuration. The control room is intended to provide a central area from where 
the plant is operated and monitored and from which the regulatory control loops can be monitored and 
adjusted. All key process and maintenance parameters will be available for trending and alarming on the 
process control system (PCS). 

The PCS that will be used for the plant will be a programmable logic controller (PLC) and SCADA based 
system. The PCS will control the process interlocks and PID control loops for non-packaged equipment. 

Vendor supplied packages will use vendor standard control systems throughout the project.  Vendor 
packages will generally have limited interfaces with the PCS such that control and setpoint changes may 
have to be adjusted locally.  General equipment fault alarms from each vendor package will be monitored 
by the PCS and displayed on the OIT. Fault diagnostics and troubleshooting of vendor packages will be 
performed locally. 
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7.5.2 Field Input / Output  

All instrumentation and field controls will be captured by the PCS via remote I/O modules, generally 
located at each process module of the plant, primarily to minimise the extended cable run lengths back 
to switchrooms. These remote I/O modules are electrical field enclosures housing power supplies, 
network equipment, marshalling terminals and PLC remote I/O nodes. All remote I/O nodes will be linked 
to the PLC via a PCS Ethernet network, supported over the site fibre optic cabling between switchrooms, 
remote I/O modules and key infrastructure buildings.  

7.5.3 Drive Control  

In general, the plant process drives will report their ready, run and start pushbutton status to the PCS 
and will be displayed on the OIT. Local control stations will be in the field in proximity to the relevant 
drives. These will, as a minimum, contain start and latch-off -stop (LOS) pushbuttons which will be hard-
wired to the drive starter. Plant drives will predominantly be started by the control system in automatic 
operation. 

The OITs will allow drives to be selected to Auto, Local, Remote or Out-of-Service modes via the drive 
control popup. Statutory interlocks, such as emergency stops and thermal protection, will be hardwired 
and will apply in all modes of operation. All PLC generated process interlocks will apply in Auto and 
Remote modes. Process interlocks will be disabled or bypassed in Local mode except for critical 
interlocks such as lubrication systems on the mills. 

Local selection will allow each drive to be operated by the operator in the field via the local start 
pushbutton. Remote selection will allow the equipment to be started from the control room via the drive 
control popup.  Status indication of process inter locks, as well as the selected mode of operation, will 
be displayed on the OIT. 

7.5.4 Control Loops  

Regulatory control loops will be provided for all key process circuits to provide optimal functionality 
without regular operator intervention.  

There will be two modes for loop controlled setpoints available in the OIT. These are 'Loop Auto Mode' 
and 'Loop Manual Mode'. In Loop Auto Mode (analogous to cascade control), the setpoint will be 
predominantly controlled by the applicable 'master' PID lo op (e.g. for thickener underflow pumping 
control the bed pressure PID controller output will supply a setpoint for the thickener underflow flow 
control loop which ultimately controls the speed of the thickener underflow pump). In Loop Manual 
Mode, a setpoint may be entered manually from the loop setpoint popup in the OIT.  

Where required, analogue setpoints from the PCS to vendor supplied control panels can be adjusted 
either via the OIT or via vendor control panels. 
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¶ SAG mill feed conveyor will measure mill feed tonnes. 

¶ Pebble transfer conveyor will measure the mill pebble discharge being recirculated to the SAG 
mill feed. 

Density and flow meters on the leach feed and plant tailings lines will allow the dry tonnage of solids 
pumped to the  leach circuit and TSF to be determined as a cross check of the mill feed tonnage 
determined from the mill feed weightometer.  In conjunction with the leach feed and plant tails samples, 
the mass flow measurements will allow the gold recovered in the leach / CIL to be calculated. 

A dedicated electrowinning cell will be provided for recovery of the gold leached by intensive 
cyanidation of gravity concentrate and the recovered gravity gold sludge can be smelted separately. The 
plant head grade can be back-calculated from the gravity and leach head grade. 

Regular gold in circuit (GIC) surveys will allow reconciliation of precious metals in feed compared to doré 
production.  

Water supplied and used in the various areas will be continuously monitored. 

Reconciliation of the amount of reagents used over relatively long periods will be achieved by delivery 
receipts and stocktakes. On an instantaneous basis, reagent usage rates to unit operations will be 
measured (L/h) and accumulated (m3) using flow meters. 

7.8 Conclusions  

The process plant design for the Project is based on a robust metallurgical flowsheet designed for 
optimum recovery with minimum operating costs. The flowsheet is based upon unit operations that are 
well proven in industry. 

The key criteria for equipment selection are suitability for duty, reliability and ease of maintenance. The 
plant layout provides ease of access to all equipment for operating and maintenance requirements whilst 
maintaining a layout that will facilitate co nstruction progress in multiple areas concurrently. 

The key project and ore specific criteria that the plant design must meet are: 

¶ 4.9 Mt/a throughput of fresh ore and 5.4 Mt/a of transition and oxide ore.  

¶ Major unit operations and equipment will be sized with an appropriate design margin, typically 
20%. 

¶ Crushing plant availability of 80% (7,008 h/a). 

¶ Availability of the remainder of the process plant of 91.3% (8,000 h/a) supported by crushed 
ore storage and standby equipment in critical areas. 

Sufficient automated plant control to minimise the need for continuous operator interface and allow 
manual override and control if required.  
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The treatment plant design incorporates the following unit process operations:  

¶ Single stage primary crushing with a jaw crusher. 

¶ Crushed ore stockpile with live storage of 24 hours of mill feed at design plant throughput for 
fresh ore. 

¶ Crushed ore reclaim from the stockpile by apron feeders positioned under the stockpile to 
feed the grinding circuit. Each feeder will be capable of providing the design mill feed rate.  

¶ Dry quicklime storage and addition to the semi -autogenous grinding (SAG) mill feed conveyor 
for leach slurry pH adjustment. 

¶ An SAB grinding circuit, incorporating an open circuit SAG mill and a ball mill in closed circuit 
with hydrocyclones, to produce a product size of P80 75 µm. There will be provision to install a 
pebble crushing circuit in the future for SAG mill discharge oversize. 

¶ A gravity recoverable gold circuit consisting of two scalping screens, two batch centrifugal 
concentrators and an intensive cyanidation reactor. 

¶ Trash screening of the cyclone overflow slurry prior to pre-leach thickening. The trash screen 
will remove any trash before the pre-leach thickener. 

¶ Pre-leach thickening to increase the leach feed slurry solids content to minimise slurry tank 
volume requirements and reduce overall reagent consumption. 

¶ A carbon-in-leach (CIL) circuit, consisting of two leach tanks and six CIL tanks, to provide 
36 hours of leaching residence time when processing fresh ore at design plant throughput. 
There will be provision to install a seventh CIL tank in the future to accommodate the target 
residence time for blends of ore types processed at higher throughputs. Sodium cyanide 
solution will be added to the circuit, together with gaseous oxygen injection.  

¶ An acid wash column to remove inorganic contaminants from loaded carbon prior to elution. 
Dilute hydrochloric acid will be used for acid washing. 

¶ A split AARL elution circuit for gold desorption from loaded carbon in a single elution column.  
Sodium cyanide, caustic and filtered water will be used for elution. 

¶ Electrowinning for gold recovery onto cathodes, followed by sludge filtration, drying, and 
smelting to doré. Three electrowinning cells will be used to recover gold from the elution circuit 
eluate, with an additional electrowinning cell used to recover gol d from the pregnant solution 
from the gravity concentrate intensive cyanidation reactor.  

¶ Carbon reactivation in a rotary kiln to remove organic contaminants from eluted carbon.  

¶ Tailings treatment incorporating cyanide destruction using the INCO SO2 / air process (sodium 
metabisulphite / oxygen).  
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¶ Tailings pumping delivering slurry to the tailings storage facility.  

¶ Reagent mixing, storage and distribution facilities. 

7.9 Recommendations  

The recommendations from the Process Plant section of the DFS Update are as follows: 

¶ Review the selection of a jaw crusher after solids material handling testwork and site 
investigations into the possibility of sticky oxide  /  transition ore have been completed. 

¶ Consider decreasing the capacity of the oxygen plant and employing a single unit instead of 
two units based on using a higher oxygen uptake efficiency in the design. 

¶ Review the results from the DFS Update testwork programme when they are available to verify 
to the process design criteria. Any data that deviates from the PDC should be addressed before 
detailed design. 

¶ Optimise the number, size and location of the plant buildings.  
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APPENDIX 7.1  
 
PROCESS DESIGN CRITERIA
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APPENDIX 7.2  
 
PROCESS FLOW DIAGRAMS
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APPENDIX 7.3  
 
MECHANICAL EQUIPMENT LIST
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APPENDIX 7.4  
 
PLANT LAYOUT DRAWINGS
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APPENDIX 7.5  
 
SINGLE LINE DIAGRAMS
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APPENDIX 7.6  
 
POWER DISTRIBUTION LAYOUT 
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APPENDIX 7.7  
 
LOAD LIST
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APPENDIX 7.8  
 
ELECTRICAL EQUIPMENT LIST
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APPENDIX 7.9  
 
CABLE SCHEDULE



Doropo Gold Project 
Definitive Feasibility Study Update 
 
 
 

2326\24.02\2326-GREP-001_A - S7  
 

December 2025 
Lycopodium   

APPENDIX 7.10  
 
INSTRUMENT LIST
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APPENDIX 7.11  
 
COMMUNICATION BLOCK DIAGRAM
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APPENDIX 7.12  
 
FIRST FILLS AND OPENING STOCK
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APPENDIX 7.13  
 
PROCESS CONTROL PHILOSOPHY 
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8.0 TAILINGS AND WATER MANAGEMENT 

8.1 Tailings Storage Facility  

8.1.1 Design Objectives  

The design objectives for the tailings storage facility (TSF) are as follows: 

¶ Permanent and secure containment of all solid waste materials (tailings) generated by the 
process plant over the life of mine (LoM). 

¶ Maximisation of tailings densities using subaerial deposition. 

¶ Removal and reuse of free water as much as practicable. 

¶ Reduction and control of seepage. 

¶ Excess storage capacity to retain ANCOLD-prescribed design storms and annual rainfall 
sequence, including containment of runoff from upstream catchments.  

¶ Rapid and effective rehabilitation. 

¶ Ease of operation. 

¶ Monitoring network comprising embankment piezometers, survey pins and groundwater 
bores. 

¶ Ensuring effective rehabilitation and closure. 

8.1.2 Design Criteria  

The TSF has been designed to ANCOLD (ANCOLD, 2019) and GISTM (GISTM, 2020) guidelines. Design 
criteria for the TSF are summarised in Table 8.1.1. 

�$�Q���$�1�&�2�/�'���F�R�Q�V�H�T�X�H�Q�F�H���F�D�W�H�J�R�U�\���R�I���¶�+�L�J�K���$�·��was determined for the TSF on the basis of a potential 
�3�R�S�X�O�D�W�L�R�Q���D�W���5�L�V�N�����3�$�5�����L�Q���W�K�H���U�D�Q�J�H���R�I���¶�–�������W�R�����������·�����D���3�R�W�H�Q�W�L�D�O���/�L�Y�H�V���/�R�V�W�����3�/�/�����R�I���¶�–�����W�R���������· and 
�D���6�H�Y�H�U�L�W�\���/�H�Y�H�O���R�I���¶�0�$�-�2�5�·�����R�Q���W�K�H���E�D�V�L�V���R�I���V�L�J�Q�L�I�L�F�D�Q�W���G�D�P�D�J�H���W�R���W�K�H���E�X�V�L�Q�H�V�V���D�Q�G���S�X�E�O�L�F���K�H�D�O�W�K�����$�Q��
�$�1�&�2�/�'�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �V�S�L�O�O�� �F�R�Q�V�H�T�X�H�Q�F�H�� �F�D�W�H�J�R�U�\�� �R�I�� �¶�/�R�Z�·��was determined on the basis of a 
�S�R�W�H�Q�W�L�D�O���3�$�5���L�Q���W�K�H���U�D�Q�J�H���R�I���¶�����·���D�Q�G���D���6�H�Y�H�U�L�W�\���/�H�Y�H�O���R�I���¶�0�(�'�,�8�0�·. 

�$���*�,�6�7�0���F�R�Q�V�H�T�X�H�Q�F�H���F�O�D�V�V�L�I�L�F�D�W�L�R�Q���R�I���¶�9�H�U�\���+�L�J�K�·���Z�D�V���G�H�W�H�U�P�L�Q�H�G���I�R�U���W�K�H���7�6�)���R�Q���W�K�H���E�D�V�L�V���R�I���D���3�/�/��
�R�I���¶�/�L�N�H�O�\�����¶�–�������W�R�����������·. 
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Table 8.1.1 Tailings  Storage Facility Design Criteria and Specifications  

Design Standards  

TSF Consequence Category 

ANCOLD 

GISTM 

 

High A 

Very High 

Dam Spill Consequence Category Low 

TSF Stormwater Storage Capacity (ANCOLD, 
2019)) 

Average supernatant pond superimposed with greater of: 

100-year ARI (Average Recurrence Interval) wet year peak pond volume 

100-year ARI, 72 hr flood 

5-year ARI wet season runoff (assuming 100% runoff and no evaporation) 

TSF Emergency Spillway:  

¶ Spillway capacity 

¶ Erosion protection 

 

PMF (Probable Maximum Flood)/critical duration 

100-year ARI/critical duration 

TSF Closure Spillway: 

¶ Spillway capacity 

¶ Erosion protection 

 

PMF/critical duration 

100-year ARI/critical duration 

Contingency Freeboard (ANCOLD, 2019) 

¶ Wave run-up 

¶ Additional freeboard  

 

Nil 

Nil 

Earthquake Loading (Knight Pièsold, 2023b) 

¶ Operating 

¶ Final 

 

Operating Basis Earthquake (OBE) - 1000-year ARI earthquake (0.007 g) 

Safety Evaluation Earthquake (SEE) - 10000-year ARI earthquake (0.023 g) 

Operations  

Capacity  

Final 

Starter 

 

61.2 Mt  (db) of dry tails. 

7.7 Mt (db) of dry tails (18 months initial capacity). 

Production Rate Mine Schedule (TSF design):  

5.2 Mt/a  (db) for first 12 months  
4.9 Mt/a (db) normal operation  
4.0 Mt/a (db) for final 6 months 
Total Capacity required 61,2 Mt   

Slurry Characteristics (Knight Pièsold, 2025b) 

Beach slope*1 

% Solids (w/w) 

Tailings density  

¶ Stage 1 

¶ Final 

 

100H:1V 

42% (Oxide), 43% (Fresh) 

 

1.06 t/m 3 

1.34 t/m 3  

Stability Factors of Safety 

¶ Long-term undrained  

¶ Short-term undrained: 

- potential loss of containment  

- no potential loss of containment  
 

Post-seismic 

 

1.5 

 
 

1.5 

1.3 
 

1.0 to 1.2 
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8.1.3 Design Summary  

The tailings storage facility design was completed to a DFS level by Knight Piésold (Knight Piésold, 
2022a) and is summarised in this section. The TSF, a cross-valley storage facility built using 
multi -zoned earth fill embankments will be constructed in twelve stages over the LOM (Table 8.1.2). 
A layout of the TSF (final) is shown in Figure 8.1.1.  

The Stage 1 TSF is designed for 18 months of storage capacity. The layout of the Stage 1 TSF is shown 
on Figure 8.1.2. Subsequently, the TSF will be constructed in annual downstream raises to suit storage 
requirements, however, this may be adjusted to biennial raises to suit mine scheduling during the 
operation. 

The TSF is designed to accommodate a total of 61.2 Mt (db) of tailings based on the mining schedule.  
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Figure 8.1.1 TSF Final Layout  
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