


 

 
The following existing components will be made redundant with the Processing Plant upgrade: 

- Existing ball mill gravity circuits 
- Existing trash screens 
- Existing flotation cells  
- Existing 27 m diameter pre-leach thickener 
- Existing contract crushing circuit 
- Existing Mt Charlotte comminution circuit 

The location of the Processing Plant in relation to the premises boundary is shown in Figure 1. There 
is no change to the existing Processing Plant precinct.  

The proposed conceptual layout of the upgraded Processing Plant is shown in Figure 2.  

A detailed description of the proposed milling process, emissions to consider and Risk Assessment are 
included below. 

1. Process Description  

1.1 Crushing 

ROM ore will be crushed in two parallel crushing circuits:  

- The existing Fimiston gyratory crushing circuit.  
- A new gyratory crushing circuit.  

The existing contract crushing circuit will be decommissioned.  

The new crushing circuit will consist of a dual-tip ROM bin, apron feeder and 54-75 gyratory crusher. 
Crushed product with a nominal P80 of 150 mm will be conveyed to a new crushed ore stockpile.  

A stick picker (hydraulic grapple) will be included on the apron feeder above the gyratory crusher to 
allow the operator to remove tramp material from the crusher feed. A root picker (spiked roll) above the 
90-degree transfer between the crusher discharge conveyor and stockpile feed conveyor will remove 
additional tramp material. To assist the root picker performance, tramp metal magnets will be installed 
at the transfer of the two conveyors and on the feed end of the stockpile feed conveyor.  

Fugitive dust will be managed with water sprays.  

1.2 Crushed Ore Stockpile  
The new crushed ore stockpile will have a live capacity of 12 hours throughput case and will include a 
stockpile cover to mitigate fugitive dust. Ore will be reclaimed from the stockpile by three apron feeders. 

1.3 Grinding Circuit 
A new 18 MW dual pinion single-stage SAG mill will be fed from the new crushed ore stockpile. The 
SAG mill will operate in closed circuit with a new cyclone cluster and gravity circuit fed from the cyclone 
underflow. 

The existing Mt Charlotte comminution circuit (SAG mill, ball mill, trash screens and pre-leach thickener) 
will become partially redundant, while the existing Fimiston circuit will continue to operate as it is 
currently. 

SAG mill discharge will be discharged onto a vibrating screen, with the screen undersize pumped to a 
new cyclone cluster. Cyclone underflow will be split and report to the SAG mill and new gravity circuit. 

The SAG mill discharge screen oversize will be conveyed to the pebble crushing circuit, consisting of 
duty/standby cone crushers, each with a feed bin and vibrating feeder. Two magnets and a metal 
detector will be fitted to the pebble conveyors. On detection of metal, a gate in the top of the crusher 
feed bin will open to bypass material around the bin. The bypass chute can also accept overflow from 
the bin if the crushers are offline 

Throughput is increased further by converting the new SAG mill from single stage operation (8 Mtpa 
maximum) to SABC operation (13 Mtpa maximum), resulting in an estimated maximum combined 



 

throughput of 23.5 Mtpa. To support this throughput and achieve the target grind size P80 of 150 μm, 
a new 23 MW GMD ball mill will be required to process the discharge from both the Fimiston SAG Mill 
and new SAG mill. The existing Fimiston ball mills will be decommissioned. Mill discharge from the 
existing Fimiston SAG mill and new SAG mill will be combined with discharge from the new ball mill and 
pumped by duty/duty pumps to two parallel cyclone clusters. 

Cyclone underflow from both cyclone clusters will report to the new ball mill, with a portion from each 
directed to dedicated gravity circuits (one per cyclone cluster). The ball mill discharge will report to the 
new cyclone feed hopper. Cyclone overflow will be combined and report to trash screens. 

1.4 Gravity Circuit  
Two 48” Knelson concentrators are included in the new comminution circuit design, with the Knelson 
concentrators fed from the new cyclone underflow. The circuit will include two parallel scalping screens, 
with each screen feeding a single Knelson. The Knelson concentrates will be combined with those from 
the existing Fimiston ball mill gravity circuits and treated in a new CS10000 Acacia unit. 

A new Acacia electrowinning module (heated tank) and electrowinning cell will be included to treat the 
gravity concentrate. 

A second, parallel gravity circuit will be installed with the new ball mill circuit. Operation will be identical 
to the first phase circuit, except the scalping screen oversize will report to the ball mill feed. Gravity 
concentrate will report to the Acacia reactor installed in the first phase.  

The existing Fimiston ball mill gravity circuits will be made redundant. 

1.5 Flotation Feed 
Cyclone overflow from the new comminution circuit will gravitate to a new facility housing new linear 
trash screens. Trash screen undersize will gravitate to a new flotation feed sampler before reporting to 
the existing flotation circuit. The flotation feed sample will report to a particle size analyser, while trash 
will be collected in bunkers for disposal. 

With the addition of a new flotation circuit, the trash screen underflow will be redirected to gravitate to 
the new circuit. The flotation feed sample will also be directed to an onstream sulphur analyser. 

Additional 40 m² linear trash screens will be installed to meet the demands of the new throughput. The 
combined cyclone overflow will be split between all screens. Screen underflow will report to the flotation 
circuit, with trash collected in bunkers for disposal. The existing Fimiston trash screens will be made 
redundant. 

1.6 Flotation  
The new comminution circuit product will be treated in a new rougher/scavenger flotation circuit, 
consisting of new tank flotation cells, with an additional cell installed in a conditioning duty. The selected 
cells will provide an equivalent residence time at 23.5 Mtpa as the current Mt Charlotte 
rougher/scavenger circuit at the current throughput rates. 

Rougher and scavenger concentrate will be separately pumped to the cleaner circuit, with the rougher 
concentrate able to be diverted to final concentrate. Scavenger tails will gravitate to a new pre-leach 
thickener. The existing Fimiston rougher columns and scavenger circuits will remain unchanged.  

Cleaner-scavenger concentrate will be pumped to the existing regrind mill, while cleaner scavenger tail 
will report to the existing pre-leach thickeners. Regrind cyclone overflow will report to the cleaner circuit. 
The regrind mill currently processes the cleaner tail. 

Reagents for the new flotation circuit will be provided by dedicated storage and dosing facilities.  

A second train of tank flotation cells operating in parallel with the first train will also be installed to provide 
sufficient residence time for the throughput requirements. 

All flotation concentrates from both trains will be pumped to the cleaner circuit. Each scavenger tail will 
gravitate to a respective pre-leach thickener 

The existing Fimiston rougher columns will be made redundant and the existing parallel scavenger 
circuits will be configured in cleaner and cleaner-scavenger duties. All other flotation existing flotation 
cells will be made redundant. 



 

Cleaner concentrate will be pumped to final concentrate. Cleaner tail will be pumped to the cleaner 
scavenger circuit. Cleaner scavenger concentrate will be reground and returned to the cleaner feed, 
while cleaner-scavenger tail will report to the pre-leach thickener. 

1.7 Pre-Leach Thickening  
A new 60 m diameter thickener will be installed. The new scavenger flotation tails will gravitate to the 
thickener. Thickener underflow will be combined with the existing CIL 2/3 tails in a new tailings tank and 
pumped to the TSF.  

The thickener underflow will be pumped to a new CIL circuit. The existing pre-leach thickeners will 
continue to treat the Fimiston scavenger tails and cleaner-scavenger tails. 

In all cases, thickener overflow will gravitate to a new process water tank, which will provide process 
water to the new facilities. Top-up water for the process water tank will be provided by new pumps fed 
from the existing saline water ponds. 

A dedicated flocculant mixing facility will be included for the new thickener. This will include a storage 
silo for bulk flocculant delivery, flocculant mixing tank and flocculant storage tank. 

1.8 Flotation Tailings Leaching 
Underflow from the new pre-leach thickener will be pumped to a new CIL circuit (“CIL 4). Loaded carbon 
from the circuit will be treated in a new dedicated elution circuit. 

Tails from the CIL circuit will be screened over a 40 m² linear screen to recover any undersize carbon, 
with the screen undersize reporting to a tailings tank where it will be combined with the CIL2/3 tailings 
before being pumped to the TSF. 

A second, parallel 40 m² linear screen will be added in the carbon safety screen duty for CIL 4. 

Additional leach tanks will be added to the head of the CIL2/3 circuit to increase residence time to 
approximately 20 hours. The existing CIL 2 and CIL 3 leach tanks will be converted to adsorption tanks. 

1.9 Concentrate Processing  
Flotation concentrate will be pumped to the first of two storage tanks, before being pumped to a new 
deslime cyclone cluster. Cyclone underflow will gravitate to the second storage tank, with cyclone 
overflow reporting to the slimes flotation circuit. 

Slimes flotation concentrate will be returned to the second concentrate storage tank, while flotation tails 
will be pumped to the concentrate thickener. 

Deslimed concentrate from the second storage tank will be pumped to the concentrate filters for 
dewatering before being trucked to Gidji for further processing. In addition, some material from the 
second concentrate storage tank will be pumped to the UFG feed preparation cyclones. Cyclone 
underflow will be returned to the tank, while the overflow will gravitate to the UFG feed tank. 

Feed to the UFG circuit will be pumped to the regrind mill discharge hopper, before being pumped to 
the regrind mill cyclones. Cyclone underflow will gravitate to the regrind mill feed hopper, before being 
pumped to the regrind mill. Cyclone overflow will be pumped to the concentrate thickener. One of the 
pre-leach thickeners made redundant will be used for this duty as the existing thickener has insufficient 
capacity. 

A new M10000 IsaMill (3,000 kW) regrind mill and associated pumps, hoppers and cyclones will be 
installed to meet the requirements of the concentrate production. 

The existing concentrate loading area will be relocated to facilitate the regrind mill circuit installation, 
while continuing to be fed from the existing concentrate filters. 

To facilitate processing all of the flotation concentrate at Fimiston, further upgrades and reconfiguration 
of the concentrate handling circuit will be required, including the addition of a second regrind mill. 

Flotation concentrate will be pumped to the two existing concentrate storage tanks. From here, the 
concentrate will be pumped to two parallel regrind mill circuits, each consisting of an M10000 IsaMill 
operating in closed circuit with a set of 24 x 100 mm diameter cyclones. 

Regrind circuit product (cyclone overflow) will report to the concentrate thickener.  



 

The concentrate deslime cyclones, UFG feed preparation cyclones, UFG feed storage tank, 
concentrate belt filters and concentrate loadout facility will be made redundant. 

1.10 Concentrate Leaching  
Concentrate thickener underflow will be pumped to the existing CIL 1 circuit. Loaded carbon from the 
circuit will be treated in the existing elution circuits. CIL 1 tails will be pumped to either CIL 2 or CIL 3, 
with the CIL 1 tails pumps upgraded to meet the new duty. 

To meet the throughput requirements, a new CIL circuit (“CIL 5”) has been allowed. This will consist of 
new leach and absorption tanks, to give an overall residence time of approximately 300 hours. The tank 
sizing has been selected to provide commonality with the new CIL 4. 

Each adsorption tank will be fitted with a pumped interstage screen, while carbon will be transferred by 
recessed impeller vertical spindle pumps. 

1.11 Elution  
New dedicated elution circuits will be included to treat carbon from CIL 4 and CIL 5. The circuits will be 
identically sized to the existing circuits, with a acid wash column and elution column. Pregnant eluate 
from each circuit will be transferred to new electrowinning circuits.  

Dedicated regeneration kilns have been allowed for each elution circuit to process barren carbon from 
the new elution circuit. Allowance has been included for mercury scrubbers to treat kiln off gasses. 
Downstream mercury treatment facilities have sufficient capacity to treat the scrubber discharge. 

1.12 Electrowinning 
A new dedicated electrowinning circuit for the gravity eluate will be installed. This will include a vendor-
supplied eluate tank and electrowinning cell. Barren eluate will be returned to the CIL circuits. 
To facilitate the increased production, two new electrowinning circuits have been allowed: 

- Two parallel electrowinning cells 
- Three parallel electrowinning cells 

1.13 Lime Slaking  
A new lime slaking facility has been allowed to replace the existing facilities. This will include: 

- 600 t quicklime storage silo and associated dust collector and silo discharge feeders. 
- 7 t/h capacity lime slaking mill and ancillaries operating in closed circuit with a hydrocyclone. 
- Milk of lime storage tank. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
Figure 1: Location of the Fimiston Processing Plant in relation prescribed premises boundary 

 
 
 



 

 
Figure 2: Proposed Conceptual Processing Plant Layout



 

2.0 Emissions to consider  

2.1 Emissions to Air 

KCGM engaged specialists to undertake an air quality assessment to assess the impact of the operation 
of the expanded Processing Plant, in conjunction with existing operations, using several emissions 
treatments configurations and stack heights. 

The compounds assessed as part of the study include: 

- Total mercury; and 
- A number of speciated VOC’s of concern. 

Four scenarios were assessed as part of the study.  

- Scenario 0 – Reflective of current operations and includes the operation of the existing 
KOGCC based on a nominal loaded carbon regeneration rate of 30 tpd of mixed carbon from 
the concentrate and flotation tails leach trains.  

- Scenario 1 - Operations of existing and proposed Kiln Off-Gas Cleaning Circuit (KOGCC), 
both with a Regenerative Thermal Oxidiser (RTO). This is based on a nominal loaded carbon 
regeneration rate of 20 tpd of carbon from the concentrate leach train treated through the 
existing KOGCC, and 30 tpd of carbon from the flotation tails leach train treated through the 
proposed KOGCC.  

- Scenario 2 - Operations of existing KOGCC with RTO and proposed KOGCC with no RTO. 
This is based on a nominal loaded carbon regeneration rate of 20 tpd of carbon from the 
concentrate leach train treated through the existing KOGCC and 30 tpd of carbon from the 
flotation tails leach train treated through the proposed KOGCC. This scenario was also run 
using a number of nominal stack heights (20.65m, 30m and 35m) to assess the impacts of 
adjusting the stack heights. 

- Scenario 3 - Operations of existing KOGCC with RTO and proposed KOGCC with no RTO, 
but the use of an electric arc furnace instead of a gas fired furnace in the proposed KOGCC. 
This is based on a nominal loaded carbon regeneration rate of 20 tpd of carbon from the 
concentrate leach train treated through the existing KOGCC and 30 tpd of carbon from the 
flotation tails leach train treated through the proposed KOGCC. 

 
The results of the assessment show that predicted Ground Level Concentrations (GLCs) for all 
compounds are below the ambient air quality criteria at all locations (onsite and offsite) within the 
modelled domain for all scenarios. The maximum predicted GLCs were predicted to occur onsite 
within the vicinity of the stacks. 
 
When compared against the guidelines, the results indicate that predicted GLCs for all pollutants are 
negligible with the exception of predicted benzene GLCs for Scenarios 2 (for all stack heights)  and 3 
where impacts from the proposed KOGCC without the use of an RTO resulted in elevated GLCs. 
However, the predicted offsite GLCs of benzene from Scenario 2 (for all stack heights) and Scenario 
3 were approximately 6% of the relevant short-term guideline and are not considered significant.  
 
Northern Star is proposing to implement Scenario 1 as part of this Works Approval application.  
 
The full Emissions Modelling Report is attached as Attachment 6A.   
 
2.2 Noise  

The Environmental Protection (Noise) Regulations 1997 (Noise Regulations), administered by DWER, 
stipulates assigned noise levels. KCGM has approval under Regulation 17 of the Noise Regulations to 
allow the emission of noise from the Fimiston operations to vary from the assigned noise levels. The 
Environmental Protection (Fimiston Gold Mine Noise Emissions) Approval 2016 which was published 
in the Government Gazette on March 22, 2016, stipulates approved noise levels for the Fimiston Gold 
Mine Operations. 

















 


