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Lake Way Subterranean Fauna Review 
 

Salt Lake Potash is proposing to extract potash (potassium sulphate) from groundwater brine at Lake Way, 

south of Wiluna in the Northern Goldfields region of Western Australia.  Groundwater extraction will occur 

within mining leases held by Blackham Resources. Mining of gold currently occurs in part of these leases 

on the bed of Lake Way in the open Williamson Pit. 

 

Environmental approval is currently being sought for the Demonstration Plant Project, which will have an 

annual extraction of 50,000 tonnes of potash. It is planned to increase extraction to 200,000 tonnes (or 

more) of potash per annum (hereafter referred to as the Lake Way Potash Project). This review examined 

the possible impacts of the Lake Way Potash Project on subterranean fauna. 

 

The Lake Way Potash Project, which sits in close proximity to Toro’s Wiluna Uranium Project and Backham 

Resource’s Matila/Wiluna Gold Project and will utilize some of the infrastructure of these projects, includes 

the following proposed infrastructure (Figures 1 and 2): 

• A network of open trenches that intercept shallow hypersaline groundwater under Lake Way; 

• A network of 10-12 bores intercepting deeper hypersaline groundwater on the eastern side of the 

lake; 

• A series of open evaporation ponds into which groundwater from the trenches and bores is 

pumped and in which the groundwater brine becomes further concentrated, with subsequent 

precipitation of salts; 

• A network of bores intercepting fresh or low salinity groundwater to be used in the process of 

purifying the potash; and 

• A plant west of the lake in which purification occurs and from which potash is dispatched. 

 

The location(s) of the borefield(s) to provide fresh or low salinity groundwater have not yet been identified.  

 

Hydrogeology of Lake Way and Surrounds 

Lake Way is an ephemeral salt lake associated with the western side of the Carey palaeochannel. The 

southern part of the system is extensively braided and only the channels flood; the northern section of the 

lake is an open playa containing some islands and receives some inflow most years via West and Uramurdah 

Creeks and occasionally floods extensively. Surface water recharges into the groundwater system in Lake 

Way in wet years and the lake is considered to be a groundwater sink (Kinnell and Jeuken (2018). 

 

Areas around Lake Way comprise a mix of Tertiary and Quaternary sediments, including calcrete, and are 

underlain by bedrock (Mann and Deutscher 1978). The lakebed and its shore comprise a mixture of halite, 

gypsum, clay, sand and silica. Three very large bodies of calcrete occur on the periphery of the northern  
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Figure 1. Location of Potash Project at Lake Way in relation to existing stygofauna sampling, subterranean fauna PECs and groundwater drawdown associated with 

the Wiluna Uranium Project. Position of the Lake Way Potash Project infrastructure is approximate. 
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Figure 2. Location of the Lake Way Potash Project in relation to existing troglofauna sampling and mine excavation associated with the Wiluna Uranium Project. 

Position of the Lake Way Potash Project infrastructure is approximate. 
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half of Lake Way, being the Lake Violet and Uramurdah calcretes to the north of the lake and the 

Hinkler Well calcrete to the west. Additional smaller calcrete bodies occur along the western side of 

Lake Way, including Lake Way South calcrete at the southern tip of the lake. 

 

Groundwater salinity under, and around, Lake Way is stratified.  After heavy rainfall, the watertable 

under the lake is raised as a result of recharge of fresh rainwater into the aquifer. There are relatively 

permanent fresh or hyposaline layers of groundwater in the northern part of the Lake Violet calcrete 

and in the West Creek borefield area, as well as a thin, more transient fresh groundwater layer at the 

Hinkler Well calcrete. Close to Lake Way groundwater is usually saline or hypersaline and it is 

hypersaline within the lake boundary.  

 

According to Bob Kinnell (Groundwater Science, in litt.), the main Lake Carey palaeochannel aquifer “is 

100 m below ground level and separated from the superficial surface aquifer by 80 m of palaeochannel 

clay which is an aquiclude, [and] no drawdown at the surface is expected from pumping from the 

palaeochannel”. 

 

Subterranean fauna at Lake Way 

Rich subterranean fauna communities occur around Lake Way. Six Priority Ecological Communities 

(PECs) that overlap parts of the Lake Way Potash Project are listed by the Department of Biodiversity, 

Conservation and Attractions (DBCA). It should be noted that the buffer area of a seventh PEC, the 

Yeelirrie calcrete PEC, extends quite close to Lake Way. The seven PECs referred to here are listed for 

the conservation values of their subterranean fauna communities, especially stygofauna. The PECs are 

mapped in Figure 1 as circular areas comprising the documented location of the listed community and 

an associated buffer. 

 

Based on current understanding of the Lake Way Potash Project operations (without fresh or low 

salinity water source(s) being identified), the five Lake Way PECs for which there is most information or 

which are most likely to be impacted by the Lake Way Potash Project are Lake Violet, Uramurdah, 

Hinkler Well, Milbillillie PEC and Lake Way South (Figure 1). The core of the Wiluna Borefield PEC lies 

north of the Lake Way Potash Project and it is unlikely to be affected by Project activity, while the 

Yeelirrie PEC lies to the south (although its buffer area is likely to be impacted if water is abstracted 

from the Hinkler Well calcrete). 

 

Subterranean fauna sampling around Lake Way has been focused on stygofauna, with limited 

troglofauna sampling. Most work has been done by Outback Ecology (2011) in association with 

approvals of the Wiluna Uranium Project. A small amount of additional sampling has been done by 

the Western Australian Museum and other researchers. In total, at least 80 species of subterranean 

fauna have been collected within three mapped PECs (Table 1, Figures 1 and 2) and the conservation 

values of the subterranean fauna communities of the Lake Way area have been highlighted in several 

scientific publications (e.g. Humphreys et al. 2009). The Uramurdah calcrete has yielded 45 species (36 

stygofauna and 9 troglofauna), the Hinkler Well calcrete 44 species (35 stygofauna and 9 troglofauna) 

and the Lake Violet calcrete has yielded 37 species (35 stygofauna and 2 troglofauna). No sampling 

 

Table 1. Numbers of subterranean fauna species at Lake Way according to Outback Ecology (2011) and 

subsequent memos by Nick Stephens (Stantec).  

Project Area PEC No. of spp. 

Stygofauna   

Centipede/Millipede Hinkler Well 35 

Lake Way Uramurdah (mainly) 36 

West Creek Lake Violet (western portion) 35 

Troglofauna   

Centipede/Millipede Hinkler Well 9 

Lake Way Uramurdah (mainly) 9 

West Creek Lake Violet (western portion) 2 



 

 

P
ag

e 
5

 

has occurred at Lake Way South or other nearby calcrete bodies but these would be expected to yield 

similar numbers of species. The 35% increase in number of stygofauna species collected with 

additional sampling at Centipede (Hickler Well PEC) after the initial survey reported in 2011 suggests 

that greater numbers of subterranean fauna species remain to be collected in the calcretes around 

Lake Way than estimated by Outback Ecology (2011). Lake Way and its satellite calcretes are likely to 

be one of the most species-rich areas for stygofauna in the Yilgarn. 

 

Possible Impacts of the Potash Project on Subterranean Fauna 

For environmental impact assessment purposes, impacts on subterranean fauna can be divided into 

two classes. These are direct impacts, associated with the physical removal of habitat, and indirect 

impacts, associated with alteration or degradation of habitat. 

 

The main direct impact on troglofauna is mine pit excavation, while de-watering to enable dry mining 

below watertable is regarded as the main impact on stygofauna (mine pit excavation is also an impact 

but it is contained within the larger groundwater drawdown area and, hence, does not need to be 

considered separately). Impacts are considered to be conservation-significant if they potentially 

threaten species persistence. Indirect impacts are usually ignored in subterranean fauna impact 

assessments because, in most cases, habitat degradation reduces numbers of animals but does not 

threaten species persistence(Halse 2018a). However, change in groundwater salinity is an indirect 

impact with the potential to threaten species persistence. 

 

Troglofauna are unlikely to be affected by the Lake Way Potash Project.  They will not occur within the 

lake boundary, where there will be limited excavation for solar ponds, because of the very high 

watertable and hypersaline environment. The limited infrastructure on the western side of the lake will 

not involve more than site levelling. Threats to troglofaunal are not considered further. 

 

The two potential major impacts on stygofauna from the Lake Way Potash Project are groundwater 

drawdown and altered salinity (including changes to haloclines). 

 

Stygofauna Assessment 

Groundwater Drawdown – Trench Operations 

Drawdown associated with the pumping of groundwater from shallow trenches in the lakebed will be 

spatially confined and does not extend beyond the boundary of the Lake Way playa (Figure 1). 

Groundwater under the lakebed is usually more than 200,000 mg/L TDS (data supplied by Salt Lake 

Potash) and stygofauna will not occur in such salinities (Halse 2018b). Therefore, no impact on 

stygofauna within the lakebed is expected from trench operations. 

 

Theoretically the drawdown of the superficial aquifer under the lake might result in inflow from 

shallow aquifers around the lake.  Stygofauna may occur in these shallow aquifers if they occupy 

calcrete, alluvium and related geologies and the flow into the lake may reduce water levels (and 

stygofauna habitat) in the aquifers, as well as altering the distribution of groundwater salinity around 

the edge of the lake. Such changes would be likely to affect stygofauna detrimentally. However, in line 

with the prediction of drawdown being confined to the lakebed, Bob Kinnell (Groundwater Science, in 

litt.) is ‘of the opinion that there won’t be any groundwater change in this area; modelling indicated no 

change in water level and the likelihood of flow being induced by a change in hydraulic gradient is 

virtually nil as the gradient change itself will be virtually nil”. Based on this information, it is unlikely 

that stygofauna in shallow aquifers around the edges of Lake Way will be either directly (via 

groundwater drawdown) or indirectly (via salinity changes) impacted by trench operations. 

 

Groundwater Drawdown – Brine Borefield 

Abstraction of deep palaeochannel aquifers often results in a surface expression of the abstraction 

through the lowering of the watertable of the surficial aquifer. Given the high lateral transmissivity of 

most palaeochannels, such drawdown is often widespread and a surface expression of the abstraction 
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Figure 3. Locations of the five target borefield areas. 
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from the deep palaeochannel aquifer at Lake Way could potentially result in significant de-watering of 

peripheral calcretes. However, because of the aquiclude, abstraction of deeper hypersaline 

groundwater from the palaeochannel on the eastern side of Lake Way will (as stated above) result in 

“no drawdown at the surface … from pumping from the palaeochannel” Consequently, there will be no 

direct (or indirect) effect on stygofauna from deep brine abstraction.  

 

Groundwater Drawdown – Low Salinity Water Supply 

The location(s) of the borefield(s) to provide fresh or hyposaline groundwater for processing are yet to 

be determined, although five sites for investigation have been identified (Figure 3). Approximately 2 

GL a year of water is needed and it is likely that at least three borefields will be required to provide 

this quantity of groundwater. Only calcrete or fractured rock aquifers will be suitable for producing 

appropriate quantities of low salinity of water. 

 

All calcrete aquifers in the vicinity of Lake Way are known, or are highly likely, to contain large 

numbers of stygofauna species, and the six larger calcretes are all being listed as PECs because of their 

conservation significance for stygofauna. Most individual calcretes contain a high proportion of 

species restricted to that calcrete in a phenomenon referred to as the ‘calcrete island hypothesis’ 

(Cooper et al. 2002; Karanovic and Cooper 2012). Four of the five target borefield sites contain calcrete 

aquifers (or associated geology) even if abstraction will occur from a deeper aquifer, and one is a 

fractured rock aquifer.  Their locations are shown in Figure 3. The likely stygofaunal characteristics of 

each target borefield site is discussed briefly below. 

 

MPI (Hinkler Well) – MPI Nickel holds a high-volume groundwater licence for the fractured rock 

underlying the Hinkler Well Priority 1 PEC. While any proposed abstraction will be from an aquifer 

underlying the Hinkler Well calcrete, the possibility of drawdown in the calcrete aquifer means that 

impacts on stygofauna are likely to require assessment. Previous survey has shown Hinkler Well 

supports a significant stygofauna community that is unlikely to have been fully documented by survey 

to date. Additional survey should be undertaken to fully determine the species at risk from 

groundwater abstraction and to develop an abstraction management plan that will mitigate any threat 

to restricted stygofauna species and the PEC community. In advance of information about the whether 

there will be drawdown in the calcrete and its spatial extent, it is suggested that a detailed stygofauna 

survey is probably required (80 samples in total, in two phases of sampling separated by 

approximately three months). Whether this is an appropriate level of sampling should be confirmed 

with DBCA and the EPA. 

 

Lake Way South - This proposed borefield is located close to the centre of the Priority 1 Lake Way 

South PEC and drill cores contain both unsaturated and saturated calcrete (mixed with alluvium). 

Salinity in the upper 20 m of the aquifer is stratified but highly suitable for stygofauna. Detailed survey 

is needed to determine whether species are at risk from groundwater abstraction and to develop an 

abstraction management plan that will mitigate any recognized threat to restricted stygofauna 

species. The appropriate level of sampling should also be discussed with DBCA and the EPA. 

 

West Creek – Salt Lake Potash have applied for a licence to abstract 0.4 GL/a to increase abstraction 

from the West Creek borefield (Salt Lake Potash undated). The drawdown of this borefield intercepts 

the calcretes of the Priority 1 Lake Violet and Millbillillie PECs and also lies within the buffer of the 

Uramurdah Priority 1 PEC.  It is currently licenced for 0.7 GL/a of groundwater abstraction, with the 

licence held by Blackham Resources. The Lake Way Potash Project may buy some water covered by 

the existing licence and no stygofauna survey would be required to use water covered by the existing 

licence. However, detailed survey would be required to support any planned increase in abstraction 

and the cumulative impact on stygofauna of both the existing and the additional licenced abstraction 

would be assessed. It is known from historical sampling that stygofauna occur in the borefield, which 

currently operates under management conditions designed to ensure survival of restricted stygofauna 

species. Detailed survey will be required to document species distributions and assess the likely 

impact of additional abstraction. This would include develop an abstraction management plan, based 
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on survey results, that will mitigate the threat to stygofauna species known only from the borefield. 

The appropriate level of sampling needs to be discussed with DBCA and the EPA. 

 

Rosslyn Hill – This operational borefield is associated with Pardoo Station Mine (Rosslyn Hill Mining) 

and lies within a calcrete and chert aquifer. The Lake Way Potash Project may buy some of this 

licenced abstraction. No further stygofauna survey is required; the borefield operates under an 

existing management plan to minimize impacts on stygofauna (Ministerial Statement 783).. 

 

Matilda South – This operational borefield is associated with Blackham Resource’s Matida mine and 

extracts water from a fractured rock aquifer. The Lake Way Potash Project may buy some of this 

licenced abstraction. No further stygofauna survey is required if water is produced under a current 

licence. 

 

Summary 

In advance of full hydrological modelling of trench and borefield operations, it appears that the 

potential threats to subterranean fauna at the Lake Way Potash Project will be associated with the 

supply of low salinity water from nearby groundwater. The Lake Way Potash Project sits within a group 

of PECs nominated for their stygofauna values and the water supply borefields are likely to support 

rich stygofauna communities.  Unless water is coming from the licenced allocation of an existing 

borefield, assessment of the potential impact of groundwater abstraction on stygofauna will be 

required.  

 

Sampling of stygofauna is recommended at three of the potential water sources currently identified: 

MPI, Lake Way South and West Creek. A combined total of approximately 240 stygofauna samples 

should be collected from these borefields and their surrounds, with sampling occurring in two periods 

about three months apart. 
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