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1.  INTRODUCTION 
1.1 BACKGROUND 
Liontown Resources Limited (Liontown) plans to develop the proposed Kathleen Valley Lithium-Tantalum Project 
(the Project), which is located 680 km northeast of Perth and approximately 45 km north northwest of Leinster in the 
Northern Goldfields region of Western Australia. 
 
It is proposed the Project will include: 

• Two small open pit mines located south of Jones Creek. 

• One underground mine which will extend to about 450 m in depth.  This includes ventilation shafts and will 
be accessed by three declines, the portal of one which will be external to the pits.  Two paste plants will be 
constructed to provide paste fill for underground stopes. 

• Processing plant including supporting activities such as a Process Water Pond, Run of Mine (ROM) Pad and 
low-grade ore stockpiles.  Ore will be processed at 2.5 Mtpa initially with an increase in throughput to 4 Mtpa 
in 2029. 

• Two tailings storage facilities (TSFs) consisting of three cells, with the second facility (third cell) being 
constructed about 12 years after Project commencement. 

• One temporary waste rock dump (WRD).  Waste rock will be used for construction of TSF embankment lifts 
over time and no permanent WRD will be required post closure.  

• A borefield and water conveyance infrastructure.  

• An integrated energy facility comprised of a natural gas power plant, solar farm and wind turbines to provide 
power for the Project. 

• An on-site accommodation village located north of Jones Creek and the mining and ore processing facilities.  

• Roads including connection from the Goldfields Highway and internal roads and tracks.  

• Supporting infrastructure such as laydown areas, workshops, on-site offices, power transmission lines, a 
water treatment plant, landfill, magazine, surface water management infrastructure and topsoil stockpiles.  

 
The Project is expected to have a life of approximately 23 years.   

1.2 PURPOSE 
Liontown aims to develop Kathleen Valley Lithium Project to process spodumene bearing pegmatites to produce a 
spodumene concentrate for sale via export or processing within Western Australia.  The Project will comprise the 
development of two small open pits and an underground mine with physical ore processing in order to produce a 
saleable product.  
 
The Government of Western Australia's Department of Water and Environmental Regulation (DWER) regulates 
industrial emissions and discharges to the environment through a works approval and licensing process, under Part 
V of the Environmental Protection Act 1986 (EP Act).  Industrial premises with potential to cause emissions and 
discharges to air, land or water are known as prescribed premises and trigger regulation under the EP Act. 
Prescribed premises categories are outlined in Schedule 1 of the Environmental Protection Regulations, 1987. 
 
This Works Approval application is submitted to DWER to obtain approval for the construction and commissioning 
of key components of the Project to allow for the mining and processing of ore. 
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2.1.1 Feed Preparation 
Ore will be fed from the ROM bin to the primary crusher by a variable speed apron feeder, which will discharge over 
a vibrating grizzly.  Primary crushed ore will discharge to the secondary crusher, which will operate as an open 
circuit.   
 
The secondary crushed ore surge bin will have surge capacity.  Excess crushed ore will overflow from the bin onto 
a stockpile feed conveyor which will discharge to a stockpile.  A sump pump will be provided for spillage 
management in the area. 
 
The primary crushing facility will include dust collection after the crusher and additional dust suppression sprays 
which will be used as required.  The secondary crushing facility will include dust collection after the crusher. 

2.1.2 Semi Autogenous Grinding 
Ore will be ground in a SAG mill.  Allowance has been made in plant design for later installation of a ball mill.  
 
Ore will be reclaimed from the secondary crushed ore surge bin.  The SAG mill will be equipped with an 
approximately 5,500 kW drive.  Spillage from the area will be picked up by two sump pumps, one at the feed and 
one at the discharge end of the milling area. 
 
Oversize pebbles from the SAG mill will discharge onto the pebble transfer conveyor and will be conveyed to the 
pebble crushing circuit. 

2.1.3 Magnetic Separation 
Cyclone overflow from the SAG mill will feed two Low Intensity Magnetic Separators (LIMS).  The LIMS will remove 
any ferrous materials from the feed stream and protect the Wet High Intensity Magnetic Separators (WHIMS) located 
downstream.  The LIMS magnetics stream will gravitate to the combined LIMS / WHIMS magnetics hopper. 
 
The LIMS non-magnetics stream will gravitate to a vibrating trash screen for removal of any trash that would block 
the matrix of the WHIMS.  Trash will report to a bunker for disposal while undersize will gravitate to the WHIMS feed 
hopper.  The trash screen undersize will be pumped to a feed distribution box ahead of the WHIMS.  From here, 
slurry will gravitate to two single WHIMS units where any weaker magnetics from the feed stream that may affect 
downstream processing will be removed.  The WHIMS magnetics stream will gravitate to the combined LIMS / 
WHIMS magnetics hopper.  The WHIMS non-magnetics stream will gravitate to the agitated primary deslime feed 
tank.  
 
For high tantalum grade feeds, the combined magnetics stream will be pumped to the tantalum recovery circuit. 

2.1.4 Tantalum Recovery 
Combined LIMS / WHIMS magnetics will be processed through a tantalum recovery circuit, which will include gravity 
upgrade on spirals and tables together with a filter and dryer.  Provision for future installation of an additional 
magnetic separator has also been made. 
 
The dried concentrate will initially discharge into a bin ahead of loading into bulk bags.  Bulk bags will be stored on 
site and periodically loaded into shipping containers for transport to an offsite treatment facility. 
 
The tails stream from the spirals and tables will be processed via a secondary LIMS, with the non-magnetics being 
sent to the deslime cyclones to have the remaining Li2O removed, and the magnetics being sent to the process tails 
thickener to be treated and sequestered with the flotation tails in either underground paste fill or the TSF. 
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2.1.5 Desliming and Caustic Conditioning 
The combined WHIMS / LIMS non-magnetics stream will be pumped to the agitated primary deslime feed tank from 
where it will be treated by hydrocyclones fitted for desliming at 20 µm.  The cyclone underflow will gravitate to a 
caustic scrubbing tank.  Overflow from the hydrocyclones will report to the process tails thickener for water recovery. 
 
The cyclone underflow will be dosed with caustic soda at approximately 350 g/t and agitated to scrub and freshen 
the surface prior to addition of collector.  This high energy scrub will generate additional slimes and a second stage 
of desliming will be completed. The overflow from the secondary slime hydrocyclones will report to the process tails 
thickener for water recovery 

2.1.6 Flotation 
The flotation feed stream will be conditioned in a series of two agitated tanks.  Collector and soda ash activator will 
be pre-mixed before being dosed in a conditioning tank.  The overflow of the first conditioning tank will report to the 
flotation circuit.  
 
The floatation circuit configuration includes a roughing stage followed by two stages of cleaning to produce an 
upgraded spodumene concentrate and a barren tailings stream.  

2.1.7 Spodumene Concentrate Thickening and Filtration 
The final spodumene flotation concentrate will be pumped to a concentrate thickener prior to filtration.  The thickener 
feed slurry will be mixed with flocculant and coagulant prior to discharging into the thickener.  The thickener overflow 
will report to the flotation water tank for recycling in the flotation plant.  Thickened concentrate will be pumped to a 
filter feed distribution box ahead of the two belt filters. 

2.1.8 Concentrate Storage 
Spodumene concentrate (nominal moisture 8 – 10%) from the concentrate belt filters will be conveyed to a radial 
stacker stacking into the covered concentrate storage shed.  
 
The concentrate storage shed will have a maximum capacity of 15,600 t (9,000 m3).  The concentrate storage shed 
has been designed for the 4.0 Mtpa nameplate capacity. 
 
Tantalum concentrate will be stored in bulk bags in dedicated shipping containers adjacent to the reagents shed.  

2.1.9 Tails Thickening 
Tailings from the LIMS / WHIMS circuit together with slimes prior to the flotation circuit will report to a dedicated 
process tails thickener.  The thickener feed slurry will be mixed with flocculant and coagulant prior to discharging 
into the thickener.  Thickener underflow will be pumped to the tailings hopper.  The process tails thickener overflow 
will gravitate to the process water tank for recycling in the front part of the process plant.  Total tailings produced 
will be 35 Mt over the life of mine. 
 
Rougher flotation tailings will report to a second flotation tails thickener.  The thickener feed slurry will be mixed with 
flocculant and coagulant prior to discharging into the thickener.  Thickener underflow will be pumped to the tailings 
hopper.  The flotation tails thickener overflow will gravitate to the flotation water tank for recycling in the flotation 
circuit. 
 
The combined process tails thickener and flotation tails thickener underflow streams, together with any tailings 
spillage will be pumped to either TSF or the paste fill plant.  Approximately 50% of the tailings will be pumped to the 
TSF and 50% to the paste fill plant.  
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2.2.2 Tailings Characterisation 
MBS were commissioned to undertake geochemical characterisation of tailings samples in 2021.  The tailings 
samples were assessed geochemically for the potential of the material to contribute to acid, saline, and neutral 
leaching of environmentally significant metals and/or metalloids to the surrounding environment.  The Tailings 
Characterisation Report is provided in Appendix 2. 
 
The major findings of the assessment indicate:  

• Tailings are classified as NAF largely due to containing very low total sulfur concentrations.  

• Tailings will be enriched in the following elements - beryllium, bismuth caesium, lithium, rubidium, rhenium, 
tin, tantalum, tellurium, and thallium.   

• Leachates generated from the tailing will be alkaline, non-saline, and generally contain low concentrations 
of major ions, metals, and metalloids including those described above which were 'enriched'.  

• Aluminium was the only element in leachate that has potential to exceed a relevant environmental trigger 
value (DER 2014) non-potable use groundwater).  In an environmental context, however, this result is not of 
concern given that tailings are proposed to be stored in a specialised TSF, and the aluminium itself is likely 
to be colloidal rather than dissolved and will eventually settle and be removed from solution. 

• Under highly oxidising conditions, tailings leachates are likely to be circum-neutral, non-saline and contain 
low concentrations of fluoride, major ions, and metals/metalloids.  These conditions are considered unlikely 
to occur.  

• LEAF 1313 and 1314 tests were used to assess whether the composition of tailings leachates was likely to 
change under different pH conditions and as liquid:solid ratios change over time.  Results indicate that 
exceedances of relevant environmental guidelines are only likely to occur under either extreme pH values 
(e.g. 2.2, 13.1) or under very low liquid:solid ratios which are well below ratios typically found within TSFs.  
Consequently, under pH conditions and liquid:solid ratios typically found within TSFs and the surrounding 
environment, the risk of the tailings sample producing environmentally hazardous leachates is considered to 
be very low. 

• In terms of alternate means of disposal, the tailings sample would qualify for disposal in Class I landfill (DWER 
2018) as concentrations of all elements were below threshold concentrations.  

• NORM values within tailings will be well below relevant human health and transport guideline concentrations. 
 
In summary, the composite tailings sample assessed is relatively benign in a geochemical context.  There is little to 
no risk of the material producing acidic leachates, and despite being enriched in a number of elements, under 
environmentally realistic conditions, leachates are highly unlikely to exceed relevant environmental trigger values.   
Consequently, no specialised management measures are required for long term tailings management.  

2.2.3 TSF Design 
TSF1 will comprise a paddock facility consisting of a zoned, downstream constructed embankment designed to 
store a total of approximately 14.72 Mt of tailings at an average rate of approximately 1.0 to 1.6 Mtpa.  The total 
footprint area (including the basin area) will be approximately 102 ha. 
 
TSF1 will be initially developed as a single cell (Cell 1 Stage 1A) with a second cell (Cell 2 Stage 1B) developed 
when Cell 1 nears the Stage 1A capacity.  The initial storage capacity for Stage 1A (Cell 1) and Stage 1B (Cell 2) 
will be approximately 24 months and 12 months of tailings respectively.  This allows flexibility for construction timing 
of Stage 1B without having to commence the construction of Stage 1B within the first 12 months of operations.  
Thereafter, capacity will be increased via staged embankment construction (Knight Piesold, 2021). 
 
The embankments will be constructed in stages, with the core zones being constructed by a specialist earthworks 
contractor and the structural embankment being constructed by the mining fleet as part of the mine waste operations 
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2.2.4 TSF Hazard Rating 
The hazard rating and consequence category for TSF1 has been assessed in accordance with the Department of 
Mines, Industry Regulation and Safety (DMIRS) Code of Practice “Tailings Storage Facilities in Western Australia” 
and the ANCOLD Guidelines.  The hazard rating is derived by considering the potential impacts in terms of safety, 
environmental and economic factors as well as with respect to the embankment maximum height. 
 
For the dam break scenarios assessed the following implications may apply: 

• The release of solids due to a dam breach has the potential to impact significant areas of the mine and a 
creek downstream of the breached facility, in which mine personnel are likely to be present. 

• An environmental release should have limited impact on personnel, although may affect existing native flora 
and fauna within the zone of inundation, depending on the scale of the release. 

• To mitigate the risks due to embankment failure, additional buttressing of TSF1 at the northwest embankment 
could be incorporated into the design, to reduce risks to the area downstream of the TSF.  The buttressing 
could be developed in conjunction with the development of the TSF and mine waste placement. 

 
The results of the dam breach and consequence category assessment define the design criteria to be used for 
design of the tailings storage facilities.  TSF1 is assessed as ‘High' Category 1 in accordance with the DMIRS 
guidelines.  TSF1 is assessed with a dam failure consequence category of ‘High A’ and an environmental spill 
consequence category of ‘Very Low’ in accordance with the ANCOLD guidelines. 

2.2.5 TSF Seepage Control 
To reduce seepage losses in the TSF basin area, increase water return to the plant and increase the settled densities 
of deposited tailings, a number of seepage control and underdrainage collection features have been integrated into 
the design.  The seepage control and underdrainage collection systems will consist of the following components: 

• Embankment cut-off trenches. 

• Basin foundation. 

• Primary High-density polyethylene (HDPE) liner on the basin floor and embankments. 

• Basin underdrainage collection systems comprising collector drains, with gravity flow to the underdrainage 
sump. 

• Embankment upstream toe drains, with gravity flow to the underdrainage sump. 

• Underdrainage collection sump. 

• Access causeways constructed of mine waste material. 

• Concrete underdrainage tower. 

2.2.6 TSF Water Return and Pipelines 
The TSF1 design is such that tailings will be discharged from the embankment.  Decant towers will be located in the 
centre of each cell and the abstraction systems will be used throughout the operation.  The decant tower will be 
raised as required with each embankment lift and will consist of the following components: 

• Access causeway constructed of mine waste material founded on a compacted fine grained soil protection 
layer (to protect the HDPE liner). 

• Slotted concrete decant towers consisting of a slotted concrete pipe surrounded by clean waste rock (Zone 
G). 

• Submersible pump with float control switches mounted on a lifting hoist. 
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2.2.8 Paste Plant 
Two Paste Plants will be constructed to provide material for underground fill.  As the primary grind in the process 
plant is too coarse for efficient paste fill, a tails treatment facility will be included prior to the separable remote paste 
fill facility located above the underground stoping facilities.  Construction will be staged with the first paste plant 
planned to be constructed at Project commencement and the second paste plant planned to be constructed as the 
Project ramps up from 2.5 to 4.0 Mtpa ore throughput. 
 
The paste plants will consist of a surge tank, a vacuum belt filter (with associated equipment) for dewatering, a pug 
mixer and cement storage silos.  Treated tailings will feed the vacuum filter and the moist cake will discharge into 
the pug mixer.  A controlled mass flow of cement will be added together with water to achieve the target density and 
structural strength.  The cemented paste will then be discharged to the target location in the underground workings 
either by gravity if appropriate or by positive displacement pumps where required. 
 
Both plants will have capacity to produce 194 tph.  Paste reticulation will be via two parallel systems with the closest 
stopes being filled by gravity.  Paste will be pumped on surface to boreholes located above the shallow, farther away 
stopes. 
 
Layout of the paste plants is provided in Figure 5 and Figure 6. 
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Figure 7:  Wastewater Treatment Plant  General  Process Flow Diagram 
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