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PART A: PROPOSAL DESCRIPTION 

SHORT SUMMARY OF THE PROPOSAL 

Table 1: Summary of the Proposal 

Proposal Title Beyondie Sulphate of Potash Project 

Proponent Name Kalium Lakes Potash Pty Ltd 

Short Description Kalium Lakes Potash Pty Ltd is seeking to develop a sub-surface brine deposit to produce 
approximately 150 kilotonne per annum (ktpa) of Sulphate of Potash (SOP) product and 
by-products.  The process will used, by undertaking an evaporation and processing 
operations at the Beyondie, 10-Mile and Sunshine Lakes area, which is located 
approximately 160 kilometres (km) south east of Newman, in the eastern Pilbara region 
of Western Australia (Figure 1). 

The proposal includes the development of evaporation and crystalliser ponds, 
installation of production bores, trenches, pumps, pipelines, purification facility, access 
road upgrades, natural gas pipeline, and expansion of accommodation village, buildings, 
services and utilities (including water, power and waste disposal), disposal of excess salt.    

PROJECT DESCRIPTION 

The Beyondie Sulphate of Potash Project (the Project) is amongst Australia’s highest grade SOP 

deposits and is located close to key infrastructure, including the Goldfields Gas Pipeline and Great 

Northern Highway.   

The Project differs from a conventional mining operation as there is no mine pit.  It relies on 

extraction of hypersaline groundwater that is pumped to ponds where the water is evaporated 

and the salts concentrated, with the different salts extracted and purified sequentially.  

Hypersaline groundwater will be extracted from the deeper (~50 - 100 m) paleochannel aquifer 

by bores, and from the upper layers of lake sediments via trenches and pumps.  SOP is the target 

product from the groundwater, although other salts may be able to be commercially produced as 

a by-product (e.g. magnesium salts).  

Kalium Lakes Potash Pty Ltd (Kalium Lakes) has completed drilling programs, geophysics surveys 

and initial test-pumping to confirm an indicated mineral resource of 0.94 Million tonnes (Mt) 

drainable resource and an inferred mineral resource of 18.84 Mt drainable.  Currently a trial 

program is underway which has included the development of small camp, trial evaporation pond, 

upgrade of access tracks, and pump testing.  On the basis of this trial work, Kalium Lakes is 

planning to seek approval for a 150 ktpa capacity project. 

The Project will include: 

 A combination of shallow trenches and deep production bores to extract hypersaline 

groundwater; 

 Evaporation ponds;  

 Purification plant; 

 Product and excess salt storage areas; 

 Accommodation, administration, utilities (communications, power and water) and 

associated facilities; 
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 78 km access road to the Great Northern Highway to include a gas pipeline to join the 

Goldfields Gas Pipeline; and 

 Borefields to supply fresh water. 

Kalium Lakes plans to export SOP to world markets via Geraldton and / or Fremantle Port. 

Brine Extraction 

Hypersaline groundwater (brine) will be extracted from paleo-channels beneath Ten Mile and 

Sunshine Lakes via a combination of shallow trenches and deep production bores (Figures 2 and 

3).  Bores and trenches will be equipped with pumps and the water will be pumped through poly-

ethylene pipes to the evaporation ponds.  Ground disturbance for brine abstraction within the two 

lakes is limited to that needed for the bores, trenches, pipes and tracks. 

Excess salt from the process will be harvested from the ponds and placed on the Ten Mile Lake 

surface (Figure 2).  The excess salt will be almost entirely make up of halite (sodium chloride – or 

table salt) crystals.  Currently, the market price for halite is not sufficient to support transport to 

market. 

Evaporation and Purification 

The brine will be pumped either: 

 Directly to the main series of evaporation ponds located north of Ten Mile Lake; or 

 First pumped to initial concentrator pond(s) located within an existing salt lake near the 

extraction points, for both consolidation and reduction in pumping volumes prior to 

moving to the main evaporation pond facility.  These small concentrator pond(s) are 

located between Ten Mile and Sunshine Lake (Figure 3) and will not precipitate salts but 

will reduce volume of brine to be pumped by up to 50% reducing pipe size and 

transported volumes.  

The main evaporation ponds will be similar to those used for salt production at other locations 

around WA and are located off the lake surface to minimise the risk of losing product back into 

the groundwater.  The ponds will be lined to prevent leakage.  Table salt (halite = sodium chloride) 

is the first salt to precipitate.  Other Mixed Potassium salts will precipitate in subsequent ponds 

as the brine is pumped through the pond circuit.  The salts will be left as solids within the ponds 

to be harvested when full.  Industry standard harvesting techniques and equipment will be 

used.  The target salts will be harvested from the last ponds in the circuit and stored in a stockpile 

separately so they can be crushed and purified in the SOP plant. 

Excess salt from the process will be harvested from the ponds and placed on the Ten Mile Lake 

surface in a defined location within the Salt Lake Development Envelope identified in Figure 2.  

The excess salt will be almost entirely make up of halite (sodium chloride – or table salt) crystals. 

The SOP plant mixes the salts and uses reverse flotation, heating and internal recycling of the 

brines to purify the salts.  The product will then be crystallised and stored in a product stockpile 

for transport to port.   

Kalium Lakes also intends to produce approximately 40 – 50 ktpa of by-products from waste 

streams where viable such as sodium chloride and magnesium salts / compounds. 

The evaporation and purification facilities will be located only within the Processing Development 
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Envelope (Figure 1). 

Supporting Infrastructure 

The Project requires fresh water to run the purification process, accommodation and workshop 

facilities.  This will be pumped from a series of new or existing bores or abandoned pit lakes in the 

area. 

Power will be supplied initially by a series of diesel fuelled generators.  Project scale-up will 

require a greater power input and that may be provided by construction of a gas pipeline to the 

Goldfields Gas Pipeline.  Solar panels will provide power to low flow pumps where appropriate. 

Accommodation for up to 90 people is required to operate and maintain the operations.  The 

accommodation village will be located within the Processing Development Envelope (Figure 1). 

DISTURBANCE  

The Beyondie SOP Project consists of several elements with different footprints and activities.  A 

total disturbance limit of 1,473 hectare (ha) is proposed, within a total disturbance envelope of 

28,370 ha.  Approximately 323 ha of the total disturbance will be to the unvegetated lake beds of 

Ten Mile and Sunshine Lakes.  Table 2 provides a breakdown of the anticipated areas of 

disturbance associated with the Project, within four specified development envelopes:  

1. Brine and Access Development Envelope - will house access tracks, bores, pumps and 

pipes to enable the extraction and internal transport of hypersaline groundwater as well 

as access to site for road transport and gas (if required); 

2. Processing Development Envelope - will contain evaporation ponds and processing 

plant to purify the SOP product, other salts, workshops, offices and accommodation as well 

as product stockpiles.  It represents the largest disturbance and is mostly located off the 

lake surface to minimise seepage losses from the ponds; 

3. Salt Lake Development Envelope - will support surface trenches and disposal of excess 

salt on the lake surface.  Neither of these activities require clearing of native vegetation; 

and 

4. Fresh Water Development Envelope - will support fresh water borefields, pumps and 

pipes to provide fresh water for processing and potable water. 
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Table 2: Location and proposed extent of physical and operational elements 

Element Location Proposed Extent 

Physical Elements 

1. Brine and Access - borefield and access Figure 1 Disturbance of no more than 350 ha within the 
2,153 ha Brine and Access Development Envelope. 

2. Processing - Potash and salt processing 
and associated infrastructure 

Figure 1 Disturbance of no more than 760 ha within the 
2,050 ha Processing Development Envelope. 

3. Salt Lake -  surface trenches and excess 
salt area 

Figure 1 Disturbance of no more than 323 ha within the 
3,187 ha Salt Lake Development Envelope. 

4. Fresh Water – borefield and pipelines Figure 1 Disturbance of no more than 40 ha within the 
20,980 ha Fresh Water Development Envelope. 

Operational Elements  

Brine abstraction  Figure 1 
Abstraction of no more than 15 Gigalitre (GL) per 
annum of brine. 

Fresh water abstraction 
Figure 1 

Abstraction of no more than 1.5 GL per annum of 
fresh groundwater.  

Excess salt 
Figure 2 

Disposal of no more than 2,800 ktpa of excess salt 
into the Excess Salt Area.  

Kalium Lakes has completed a series of environmental surveys since 2014 and has established the 

key environmental values of the study area.  The proposed development envelopes identified in 

Figure 1 have been located to avoid the western marsh area of Beyondie Lakes, which has been 

noted as being less saline and more biologically diverse than the other two lakes. 

The Fresh Water Development Envelope is 20,980 ha, which is a large area for a relatively small 

40 ha disturbance footprint.  Disturbance within this area will be limited to bore pads, access 

tracks, pipelines and pump stations.  There are two key reasons for proposing such a large 

development envelope: 

1. Fresh water is very scarce in the region, and sources generally provide low volumes.  This 

means that multiple fresh water sources are expected to be required; and 

2. Fresh water sources are often calcrete aquifers, which may provide habitat for stygofauna.  

By sourcing water from a number of different aquifers, Kalium will be able to ensure that 

each aquifer is managed to ensure there are no significant impacts on stygofauna.  
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Figure 1: Location of the proposal and overview of Development Envelopes
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Figure 2: Indicative site layout of Ten Mile Lake
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Figure 3: Indicative site layout of Sunshine Lake
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PART B: ENVIRONMENTAL IMPACTS 

The Statement of Environmental Principles, Factors and Objectives (EPA, 2016) provides a list of 

potential Key Environmental Factors that need to be assessed.  To  identify key environmental 

factors for the Project, Kalium Lakes has considered relevant Environmental Protection Authority 

(EPA) Guidance (noting that it has changed in some aspects since some baseline surveys were 

completed), and consulted widely with major Project stakeholders, including key agencies, 

Traditional Owners and local government.  This consultation has been ongoing since late 2014 

and has provided understanding and certainty in regards to: 

 The scoping and execution of environmental surveys and investigations; and 

 The preliminary findings and practical limitations identified during the surveys. 

Table 3 lists the preliminary key environmental factors that have been identified from baseline 

survey, project planning and consultation processes.  Table 3 also identifies the relevant baseline 

environmental information for the receiving environment, Proposal activities, mitigation 

measures, impacts and underlying assumptions.  Information provided in Table 3 has been 

sourced from Phoenix Environmental Sciences (Phoenix) (2017a-d) and Advisian (2017a and 

2017b) (attached as appendices). 

The Key Environmental Factors and specific aspects identified in Table 3 are expected to be: 

 Flora and Vegetation – specifically samphire (Tecticornia) species; 

 Terrestrial Fauna – listed fauna [including Environment Protection and Biodiversity 

Conservation Act 1999 (EPBC) and Wildlife Conservation Act 1950 (WC Act) listed species]; 

 Hydrological Processes – fresh water supply, brine water supply, impacts on surface 

drainage;  

 Subterranean Fauna – fresh water abstraction is anticipated to be more likely to cause 

impacts than brine extraction (assuming subterranean fauna are present); and 

 Inland Waters Environmental Quality – brine spillage risks and salt disposal. 

Note that many of the early avoidance mitigation measures have been achieved by completing a 

significant amount of baseline environmental survey early in the Project planning phase and has 

resulted in Kalium Lakes being able to avoid significant impacts on areas of potentially higher 

environmental values.  This is reflected in the development envelopes being configured to exclude 

higher value habitat areas such as the western marsh area of Beyondie Lakes, lake fringing 

vegetation, and dune fauna habitat.  Where impacts are unavoidable, areas have been minimised. 

Kalium Lakes assessed the remaining Key Environmental Factors listed in EPA (2016) and provide 

the following comments: 

  Landforms are not expected to be a Key Environmental Factor for the proposal as the level 

of impact on the salt lakes is limited to narrow trenches and pipelines, which can be 

refilled and removed respectively to leave a minimal footprint at closure.  The excess salt 

stockpile on Ten Mile Lake (Figure 2) will take some time to dissolve, however as 

described in the ‘Inland Waters Environmental Quality’ section, this is not expected to 

significantly impact the function of the salt lake system; and 

 Social Surroundings are not expected to be a Key Environmental Factor for the proposal 

as the design avoids the more significant western marsh areas of Beyondie Lakes, and the 

majority of the infrastructure is flexible.  While no significant heritage or reliance on the 

land for cultural, bush tucker or bush medicine purposes has been identified from 
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consultation and surveys to-date, if any is located during future surveys then 

infrastructure locations will generally be able to be moved to avoid these areas.  Based on 

this the proposal is expected to be easily managed under the Aboriginal Heritage Act 1978. 

Table 3: Potential Environmental Impacts 

Flora and Vegetation 

EPA Policy and 
guidance – What have 
you considered and how 
have you applied them 
in relation to this factor? 

Key EPA Documents 

 Statement of Environmental Principles, Factors and Objectives 2016. 

 Environmental Impact Assessment (EIA) (Part IV Divisions 1 and 2) 
Administrative Procedures 2016.  

 EIA (Part IV Divisions 1 and 2) Procedures Manual 2016.  

Relevant EPA Factor Guidelines  

Environmental Factor Guideline - Flora and Vegetation.  

Relevant EPA Technical Guidance  

Technical Guidance – Flora and Vegetation Surveys for EIA.  

Application of policies and guidance  

Flora and vegetation surveys have been conducted in accordance with the EPA 
technical guidance identified above.   

Key EPA documents and Factor Guidelines for flora and vegetation have been used 
during the refinement of the proposal design to identify, avoid and minimise 
disturbance of features of environmental significance including Tecticornia species and 
determining mitigation strategies for the Proposal. 

Consultation – Outline 
the outcomes of 
consultation in relation 
to the potential 
environmental impacts. 

Meetings with Department of Biodiversity, Conservation and Attractions (DBCA): 

Samphire (Tecticornia) 

 Planning of project design to avoid and minimise direct impacts on samphire 
areas.  DBCA was supportive of the placement of excess salt on the unvegetated 
lake surface compared to other potential sites. 

 Complete salt emplacement design and location work to minimise direct impacts. 

 Continue to utilise Kelly Shepherd for Tecticornia taxonomy. 

 Preston Consulting to identify and review EPA proposal and conditions. 

Meeting with Department of Mines, Industry Regulation and Safety (DMIRS)– 7 
June 2017: 

Samphire (Tecticornia) 

 Planning of project design to avoid and minimise direct impacts on samphire 
areas.  DMIRS were supportive of placing the excess salt on the lake surface. 

 Kalium Lakes to liaise with DMIRS on the development of the excess salt plans in 
the Mining Proposal and Mine Closure Plan. 

Meeting with EPA Chairman – 22 June 2017: 

Upcoming Tecticornia survey shall focus on boundary mapping rather than species 
population identification.  Focus will be on minimising impacts to all Tecticornia, 
regardless of species. 

Receiving 
environment - Describe 
the current condition of 
the receiving 
environment in relation 
to this factor. 

 No Commonwealth or State-listed threatened flora recorded. 

 4 Priority 1 flora species recorded: 

o Tecticornia globulifera – 5 locations 

o Tecticornia sp. Christmas Creek – 6 locations 

o Tecticornia sp. Little Sandy Desert – 6 locations 

o Tecticornia sp. Sunshine Lake – 2 locations. 

 3 Priority 3 flora species recorded. 

 New survey recorded large range extensions for several species. 

 No Threatened Ecological Communities or Priority Ecological Communities. 

 Tecticornia shrublands of the lake playa and beaches are considered locally 
significant as they represent habitat for the Priority 1 Flora species recorded. 
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 Remainder of the vegetation in the study area are widespread communities and 
are well represented at a regional level.  All >90% of pre-European extent 
remaining (= Least Concern).  

 Vegetation generally in good to excellent condition (67% of Study Area mapped 
as excellent) and weed free. 

 No Groundwater Dependant Vegetation.  

 Salt lake vegetation is adapted to saline conditions. 

Proposal activities – 
Describe the proposal 
activities that have the 
potential to impact the 
environment. 

 Approximately 1,150 ha of direct disturbance of flora and vegetation.  

 Increased surface water salinity from runoff from the excess salt 
storage/disposal on the salt lake, or the unintentional spillage of brine (i.e. 
evaporation ponds or pipeline). 

 Minor indirect impacts from dust etc. during construction. 

Mitigation - Describe 
the measures proposed 
to manage and mitigate 
the potential 
environmental impacts. 

 Exclude western marsh area of Beyondie Lakes from development envelopes. 

 Exclude approximately 98% of mapped samphire vegetation from development 
envelopes. 

 Minimise clearing within samphire vegetation. 

 Minimise vegetation clearing by utilising existing tracks and digging trenches on 
bare salt lake surface. 

 Salt stockpile planned to be located on the salt lake and allowed to dissolve over 
time. 

 The following controls will be used to further reduce the risk of impact from 
unintentional brine pipeline spills: 

o Pipelines will be fitted with leak detection; 

o Regular inspections of the pipelines, especially during extreme heat or fire 
events; 

o Locate pipelines off access road surfaces; 

o If pipelines have to cross access roads then they will be buried; and 

o Investigations will be conducted into the cause of any spills, and remedial 
actions will be taken to minimise the chance of reoccurrence.  

Impacts - Assess the 
impacts of the proposal 
and review the residual 
impacts against the EPA 
objective. 

 The general disturbance of approximately 1,150 ha of vegetation is not expected 
to be significant due to the largely uncleared landscape and relative widespread 
distribution of communities. 

 There will be some direct disturbance of samphire vegetation, which also 
provides habitat for four P1 Flora Tecticornia species, with 45 ha occurring 
within the proposed development envelopes out of a total of 1,834 ha mapped in 
the study area.  This equates to a maximum of 2% that could be potentially 
impacted, however not all of this area is expected to be cleared. 

 Fringing vegetation in the vicinity of the salt stockpile may be exposed to extra 
saline water as a result of salt runoff.  Such vegetation is well adapted to a wide 
range of saline conditions and impacts are therefore not expected to be 
significant. 

 Salt impacts on vegetation from pipeline leaks are expected to be rare and 
restricted.  

Assumptions - Describe 
any assumptions critical 
to your assessment e.g. 
particular mitigation 
measures or regulatory 
conditions. 

Potential impacts to P1 Tecticornia species have been assessed based on the fact that the 
vast majority (98%) of their habitat (samphire) has been excluded from the development 
envelopes.  This assessment approach assumes that the P1 Tecticornia species are 
relatively uniform across the habitat range, which appears to be the case based on 
identifications confirmed to-date. 

Subterranean Fauna 

EPA Policy and 
guidance – What have 
you considered and how 
have you applied them 
in relation to this factor? 

Key EPA Documents 

 Statement of Environmental Principles, Factors and Objectives 2016.  

 EIA (Part IV Divisions 1 and 2) Administrative Procedures 2016.  

 EIA (Part IV Divisions 1 and 2) Procedures Manual 2016.  

Relevant EPA Factor Guidelines 

Environmental Factor Guideline – Subterranean Fauna.  



KALIUM LAKES POTASH PTY LTD – S38 REFERRAL SUPPORTING INFORMATION  
Beyondie Sulphate of Potash Project 

 
 

P a g e  | 11 

Relevant EPA Technical Guidance  

 Technical Guidance – Subterranean Fauna Survey.  

 Technical Guidance – Sampling methods for subterranean fauna.   

Application of Policies and Guidance  

A desktop subterranean fauna assessment has been conducted.  

Key EPA documents and Factor Guidelines for subterranean fauna have been 
considered when identifying the impacts and determining mitigation strategies for the 
Proposal. 

Consultation – Outline 
the outcomes of 
consultation in relation 
to the potential 
environmental impacts. 

Meeting with DBCA – 6 June 2017 

 Report on subterranean fauna survey work to be included with EPA 
referral/Environmental Referral Document.   

Meeting with EPA Chairman – 22 June 2017 

 EPA Services requires a net volume of stygofauna habitat loss to be calculated in 
the EPA submission.  

 The impact assessment for stygofauna should focus on risks during groundwater 
drawdown, and how each will be addressed. Expected that a condition for a 
groundwater management plan would be required to ensure that stygofauna are 
protected. 

 EPA Services noted that stygofauna surveys are required to meet the EPA 
guidance if the proposal has potentially significant impacts to stygofauna. 

Receiving 
environment - Describe 
the current condition of 
the receiving 
environment in relation 
to this factor. 

 Some species found in the region in other studies.  

 No stygofauna found or expected within brine target areas due to high salinity 
(>150,000 mg/L Total Dissolved Solids). 

 If present, stygofauna most likely within fresher calcrete aquifers - which will be 
utilised for fresh water supply, none found in available sample bores to date. 

Proposal activities – 
Describe the proposal 
activities that have the 
potential to impact the 
environment. 

 Fresh groundwater supply bores will drawdown the water table by up to 70% of 
the estimated total aquifer thickness, with an action trigger level of 50%.  This 
equates to a worst-case (assumes no connectivity) loss of up to 70% of 
stygofauna habitat within each calcrete aquifer.  

 Brine extraction not expected to impact upon any perched freshwater aquifers. 

Mitigation - Describe 
the measures proposed 
to manage and mitigate 
the potential 
environmental impacts. 

 Conduct groundwater monitoring and adaptive management, with action trigger 
levels at 50% to ensure a maximum 70% drawdown depth. 

 Manage groundwater abstraction in accordance with 5C Licence under the RIWI 
Act. 

Impacts - Assess the 
impacts of the proposal 
and review the residual 
impacts against the EPA 
objective. 

 Brine abstraction is not expected to impact stygofauna habitat (salinity 
concentrations are too high to be hospitable). 

 Freshwater supply will result in a maximum 70% drawdown of groundwater 
levels surrounding the abstraction bores.  This will equate to a worst case 
maximum of 70% loss of stygofauna habitat within the calcrete aquifers targeted.  
This is not expected to be a significant impact as more than 30% habitat will 
remain at all times, and affected stygofauna may be able to travel downwards as 
the groundwater level decreases. 

Assumptions - Describe 
any assumptions critical 
to your assessment e.g. 
particular mitigation 
measures or regulatory 
conditions. 

 Conservative assessment is based on an assumption that subterranean fauna 
species will be present in all calcrete aquifers targeted during fresh water supply 
abstraction are able to be managed using an adaptive management approach.  
This assumption results in a conservative maximum 70% habitat loss for each 
targeted aquifer. 

 It is assumed that a condition within the Ministerial Statement or 5C licence that 
requires the monitoring of groundwater levels and the limit of abstraction to 
70% of aquifer depth would be an appropriate control. 

Terrestrial Fauna 

EPA Policy and 
guidance – What have 
you considered and how 

Key EPA Documents 

 Statement of Environmental Principles, Factors and Objectives 2016.  

 EIA (Part IV Divisions 1 and 2) Administrative Procedures 2016.  
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have you applied them 
in relation to this factor? 

 EIA (Part IV Divisions 1 and 2) Procedures Manual 2016.  

Relevant EPA Factor Guidelines  

Environmental Factor Guideline - Terrestrial Fauna.  

Relevant EPA Technical Guidance  

 Technical Guidance – Terrestrial fauna surveys.  

 Technical Guidance – Sampling methods for terrestrial vertebrate fauna.  

 Technical Guidance - Sampling of short range endemic invertebrate (SRE) fauna. 

Key EPBC Guidance 

 Survey Guidelines for Nationally Threatened Species. 

 Guidelines for EPBC Act listed species. 

 General EPBC Act guidelines and policies. 

 Significant impact guidelines. 

Application of Policies and Guidance  

Terrestrial fauna surveys (including waterbird, SRE and aquatic invertebrate surveys) 
have been conducted in accordance with the guidance identified above.  Survey for 
Night Parrot initiated and continues since guidance was prepared. 

Key EPA documents and Factor Guidelines for terrestrial fauna have been used during 
the refinement of the proposal design to minimise disturbance of significant fauna 
habitat, and determining mitigation strategies for the Proposal. 

Consultation – Outline 
the outcomes of 
consultation in relation 
to the potential 
environmental impacts. 

Meeting with DBCA – 6 June 2017 

Night Parrot 

 Kalium Lakes to review fire history in Project Area. 

 Kalium Lakes committed to continuing to use the sound recorder and to target 
areas for call monitoring using longer periods for a single location. 

 Kalium Lakes to observe the sighting protocols identified for the Lake Carnegie 
Project. 

Meeting with DMIRS – 7 June 2017 

 DMIRS queried awareness of the DBCA (2017) night parrot guideline.  The 
guidance note suggests 6 - 7 days of recordings.   

 The presence of foxes and cats is noted to be widespread throughout the Project 
Area. 

Meeting with EPA Chairman – 22 June 2017 

EPA Services’ technical team available, if required, for advice on planning the remaining 
Night Parrot surveys. 

Receiving 
environment - Describe 
the current condition of 
the receiving 
environment in relation 
to this factor. 

 10 broad fauna habitats mapped are widespread within the study area and 
common within the broader Little Sandy Desert and Gascoyne bioregions. 

 Six species of conservation significance recorded during field surveys: 

o Greater Bilby (Macrotis lagotis) [Vulnerable – EPBC Act, Wildlife 
Conservation Act 1950 (WC Act)] 

o Unpatterned Robust Slider (Lerista macropisthopus remota) (P2 – DPaW) 

o Northern Marsupial Mole (Notoryctes caurinus) (P4 – DPaW) 

o Brush-tailed Mulgara (Dasycercus blythi) (P4 – DPaW) 

o Common Greenshank (Tringa nebularia) (Migratory – EPBC Act, WC Act) 

o Oriental Plover (Charadrius veredus) (Migratory – EPBC Act, WC Act) 

 15 additional conservation significant fauna species have the potential to occur in 
the study area. 

 No night parrots detected to-date despite targeted searching. 

 Fauna habitat is relatively uncleared in the region. 

 Within impact areas, dune fauna habitat was identified as most significant fauna 
habitat, with the majority of conservation significant fauna (including Greater 
Bilby) found within this habitat. 

 A small area of potential Northern Quoll denning / shelter habitat and / or Black-
flanked Rock-wallaby shelter habitat was located outside of the study area (not 
impacted), however if these species utilise the area then their foraging ranges 
would intersect with the haul road. 

http://epa.wa.gov.au/policies-guidance/technical-guidance-sampling-short-range-endemic-invertebrate-fauna
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 13 Short Range Endemic (SRE) species found, eight currently only known from 
the study area. 

 Salt lake (including the samphire zone) most prospective habitat for SREs. 

Proposal activities – 
Describe the proposal 
activities that have the 
potential to impact the 
environment. 

 Approximately 1,473 ha of direct disturbance of general fauna habitat (including 
salt lake surface). 

 Approximately 112 ha of dune fauna habitat occurs within the development 
envelopes and may be impacted out of a total of 515 ha mapped within the study 
area (22%). 

 No significant impact on SRE’s expected due to mostly linear disturbance 
footprint. 

Mitigation - Describe 
the measures proposed 
to manage and mitigate 
the potential 
environmental impacts. 

 Clearing shall be minimised by utilising existing tracks and digging trenches on 
bare salt lake surface. 

 Approximately 78% of mapped dune fauna habitat has been excluded from the 
development envelopes.  

 Key infrastructure (evaporation ponds etc.) shall avoid dune fauna habitat where 
practicable. 

 Vegetation clearing shall be minimised as far as reasonably practicable by 
utilising existing tracks and digging trenches on bare salt lake surface. 

 Approximately 98% of mapped samphire vegetation excluded from development 
envelopes. 

 If Night Parrot is identified during the remaining surveys then DBCA will be 
consulted with to ensure the proposal design avoids impacts to this species. 

Impacts - Assess the 
impacts of the proposal 
and review the residual 
impacts against the EPA 
objective. 

 The disturbance of approximately 1,473 ha of general fauna habitat is not 
expected to be significant due to the largely uncleared landscape and relatively 
widespread distribution of the communities. 

 No potential impacts to Night Parrot expected due to: 

o No records within the study area despite ongoing survey effort; 

o Minimal key habitat (old unburnt spinifex); 

o The designed avoidance of salt lake fringing vegetation (estimated 98% of 
mapped extent on Ten Mile and Sunshine Lakes will be avoided), which has 
the potential to be key foraging habitat; and 

o The majority of disturbance being narrow linear features such as access 
roads and pipelines. 

 Night parrot surveys are ongoing, however the flexibility of the design means that 
areas should be able to be avoided (with an appropriate buffers) if this species is 
recorded on site.  If this occurs the final design will be presented in the 
Environmental Review Document. 

 No potential significant impacts to Great Desert Skink or Princess Parrot 
expected due to: 

o Key grassland and shrubland habitat is well represented in the study area; 

o This habitat is also well distributed in the wider region and almost 
completely undisturbed, with more than 99% of pre-European extent 
remaining (Shepard, 2002). 

 No Northern Quoll potential denning / shelter habitat or Black-flanked Rock-
wallaby shelter habitat will be disturbed.  If either of these species are present in 
this habitat then haul road disturbance will intersect with their foraging range.  
This would equate to up to 3 ha of disturbance of Northern Quoll foraging habitat 
and approximately 0.5 – 1.5 ha of Black-flanked Rock-wallaby foraging habitat. 

 The proposal design has been revised to avoid dune fauna habitat where 
practicable.  There will be some unavoidable direct disturbance of dune fauna 
habitat, which provides habitat for Greater Bilby, with 112 ha occurring within 
the proposed development envelopes out of a total of 515 ha mapped in the study 
area.  This equates to a maximum of 22% that could be potentially impacted, 
however not all of this area will be cleared.  Suitable habitat also extends well 
outside the study area.  Predation by feral animals was identified as a main threat 
to the species and it is likely that feral animal controls to be implemented by 
Kalium Lakes will control feral animals to the benefit of local populations of the 
Greater Bilby.  Based on the above, the potential impacts on this species are not 
expected to be significant. 
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 As stated above, there will be some direct disturbance of dune fauna habitat, which 
provides habitat for several other WC Act listed species including the Northern 
Marsupial Mole, with 112 ha occurring within the proposed development 
envelopes out of a total of 515 ha mapped in the study area.  This equates to a 
maximum of 22%, however the actual disturbance will be much lower than this as 
the project design will avoid dune habitat for engineering reasons, in order to 
target flatter areas.  Suitable habitat also extends well outside the study area. 

 No significant impact on SRE’s expected due to mostly linear disturbance 
footprint. 

Assumptions - Describe 
any assumptions critical 
to your assessment e.g. 
particular mitigation 
measures or regulatory 
conditions. 

 All recorded dune fauna habitat is comparable.  The habitat closer to the fresher 
western marsh area of the Beyondie Lakes (of which the majority of this habitat 
lies outside of the development envelopes) may be more significant given the 
proximity to fresh water.  This would mean that the impacts listed above would 
be conservative. 

 Northern Quoll and/or Black-flanked Rock-wallaby are present in the small rocky 
outcrop area just north of the study area.  This outcrop has not been surveyed in 
detail and may not be suitable denning or shelter habitat for either species. 

Hydrological Processes 

EPA Policy and 
guidance – What have 
you considered and how 
have you applied them 
in relation to this factor? 

Key EPA Documents 

 Statement of Environmental Principles, Factors and Objectives.  

 EIA (Part IV Divisions 1 and 2) Administrative Procedures 2016.  

 EIA (Part IV Divisions 1 and 2) Procedures Manual 2016.  

Relevant EPA Factor Guidelines  

Environmental Factor Guideline – Hydrological Processes.  

Other Relevant Guidance 

 Policies for the take and use of water [Department of Water and Environmental 
Regulation (DWER)]. 

 Policies for better understanding water resources and planning for their use 
(DWER). 

 Policies for protecting public drinking water supplies and the natural 
environment (DWER). 

Application of Policies and Guidance  

Key EPA documents and Factor Guidelines for hydrological processes have been 
considered when identifying the impacts associated with brine and water supply 
abstraction and determining associated mitigation strategies for the Proposal. 

Project design considers guidance from DWER and has included consultation with 
DWER. 

Consultation – Outline 
the outcomes of 
consultation in relation 
to the potential 
environmental impacts. 

Meeting with DBCA – 6 June 2017 

Fresh water supply 

Relatively large water supply area likely to be included within disturbance envelope 
but disturbance footprint would be relatively small – restricted to bores, pumps, pipes 
and tracks.  Adaptive management protocols to be prepared for fresh water supply 
bores. 

Meeting with DWER – 27 April 2016 

Brine water supply 

Requirements for water supply licencing including pump tests, modelling and trial 
activities. 

Receiving 
environment - Describe 
the current condition of 
the receiving 
environment in relation 
to this factor. 

 No defined drainage channels of any scale feeding the lake systems. 

 Study area is a small part of very large system. 

 Project located at western edge of the catchment - small upstream catchment (45 
km maximum extent). 

 250 - 300 mm annual rainfall, sporadic flow. 

 Localised calcrete and alluvium aquifers. 

 Ephemeral steams and salt lakes generally not connected by surface water. 

 Paleochannels may be connected under lake systems and surroundings. 
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 Paleochannel not expected to be well connected to surficial groundwater. 

 Freshwater targets located away from brine abstraction.  

 Beyondie Lakes is geologically separated from Ten Mile Lake.  

 Ten Mile and Sunshine Lakes are salt lakes that very rarely contain surface water. 

 Western marsh area of the Beyondie lakes has the most fauna, and has been 
avoided. 

Proposal activities – 
Describe the proposal 
activities that have the 
potential to impact the 
environment. 

 Up to 15 GL per annum brine groundwater abstraction. 

 Up to 1.5 GL per annum of fresh groundwater abstraction. 

 Installation of trenches on the salt lake. 

 Placement of excess salt limited to a section of the surface of 10 Mile Lake.  

 

Mitigation - Describe 
the measures proposed 
to manage and mitigate 
the potential 
environmental impacts. 

 Conduct monitoring and adaptive management. 

 Abstract brine in accordance with 5C Licence. 

 Exclude western marsh area of Beyondie Lake from development envelopes.  

 Locate evaporation ponds off the lake surface.  

 Freshwater supply will be limited to a maximum 70% drawdown of aquifer 
thickness restricting any cone of depression of groundwater levels to local areas 
surrounding the abstraction bores.  These bores will be slowed or switched off if 
drawdown approaches the limit, with a 50% action trigger level 

Impacts - Assess the 
impacts of the proposal 
and review the residual 
impacts against the EPA 
objective. 

 Adaptive management system for brine and fresh groundwater extraction 
systems. 

 Ponds located off the salt lake surface in an area with generally no surface water 
flows. 

 Excess salt disposal limited to a section of Ten Mile Lake. 

 The abstraction of brine from the paleochannel is not expected to draw down 
fresher calcrete aquifers due to an extensive clay layer which impedes 
transmissivity. 

 Freshwater supply will result in a maximum 70% drawdown of aquifer thickness 
restricting any cone of depression of groundwater levels to local areas 
surrounding the abstraction bores.   

 The installation of trenches on the salt lake surfaces are not expected to impede 
surface water regimes due to the flat lake surface and the lack of surface water 
occurrences. 

Assumptions - Describe 
any assumptions critical 
to your assessment e.g. 
particular mitigation 
measures or regulatory 
conditions. 

 A 5C licence will be required for brine and freshwater abstraction. 

 A condition within the Ministerial Statement or 5C licence will require 
monitoring of groundwater levels and the limit of abstraction to 70% of aquifer 
depth to provide an appropriate control. 

 The Mine Closure Plan will be used to document the detailed planning for mine 
closure associated with the excess salt stockpile. 

Inland Waters Environmental Quality 

EPA Policy and 
guidance – What have 
you considered and how 
have you applied them 
in relation to this factor? 

Key EPA Documents 

 Statement of Environmental Principles, Factors and Objectives.  

 EIA (Part IV Divisions 1 and 2) Administrative Procedures 2016.  

 EIA (Part IV Divisions 1 and 2) Procedures Manual 2016.  

Relevant EPA Factor Guidelines  

Environmental Factor Guideline – Inland Waters Environmental Quality.  

Other Relevant Guidance 

Policies for protecting public drinking water supplies and the natural environment 
(DWER). 

Application of Policies and Guidance  

Key EPA documents and Factor Guidelines for inland waters environmental quality 
have been considered in order to minimise the impacts associated with the disposal of 
excess salt and determining associated mitigation strategies for the Proposal. 
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Project design considers guidance from DWER and has included consultation with 
DWER. 

Consultation – Outline 
the outcomes of 
consultation in relation 
to the potential 
environmental impacts. 

Meeting with DBCA – 6 June 2017 

Salt disposal 

DBCA was supportive of the placement of excess salt on the unvegetated lake surface as 
the preferred option. 

Meeting with DWER – 27 April 2016 

Brine water supply 

 Requirements for water supply licencing including pump tests, modelling and 
trial activities. 

 Potential for larger Project development. 

Email correspondence with DWER: 

Confirmation that the proposal will be regulated under Part V of the Environmental 
Protection Act 1986. 

Receiving 
environment - Describe 
the current condition of 
the receiving 
environment in relation 
to this factor. 

 250 - 300 mm annual rainfall, sporadic flow. 

 Ephemeral steams and salt lakes generally not connected by surface water. 

 Ten Mile and Sunshine Lakes are salt lakes that very rarely contain surface water. 

 No other significant surface water systems. 

 Freshwater targets located away from saline areas. 

 Most westerly extent of the Beyondie Lakes marsh is the freshest part of the 
system – where higher aquatic diversity occurs.  This area was not pursued as 
thought to have higher conservation values. 

Proposal activities – 
Describe the proposal 
activities that have the 
potential to impact the 
environment. 

 Increased surface water salinity from runoff from the excess salt 
storage/disposal on the salt lake, or the unintentional spillage of brine (i.e. 
evaporation ponds or pipeline).  

 Groundwater brine abstraction not expected to result in impacts to surface water 
expressions or surficial aquifers as they are not expected to be connected. 

Mitigation - Describe 
the measures proposed 
to manage and mitigate 
the potential 
environmental impacts. 

 Western marsh area of Beyondie Lakes excluded from the development 
envelopes. 

 Locate excess salt stockpile within unvegetated area of the salt lake to allow 
gradual dissolution and release of salt into the lake sediments. 

 Conduct salinity monitoring and adaptive management (i.e. use alternative bores 
if freshwater groundwater abstraction begins to draw in more saline 
groundwater or brine extraction begins to draw in fresher groundwater).  

 Salt impacts on vegetation from pipeline leaks are expected to be rare and 
restricted.  The following controls will be used to further reduce the risk of 
impact from pipeline impacts: 

o Pipelines will be fitted with leak detection; 

o Regular inspections of the pipelines, especially during extreme heat or fire 
events; 

o Locate pipelines off access road surfaces; 

o If pipelines have to cross access roads then they will be buried; and 

o Investigations will be conducted into the cause of any spills, and remedial 
actions will be taken to minimise the chance of reoccurrence. 

Impacts - Assess the 
impacts of the proposal 
and review the residual 
impacts against the EPA 
objective. 

 Adaptive management system for brine and fresh groundwater extraction 
systems. 

 The excess salt stockpile is designed to gradually dissipate across the salt lake 
surface and into the lake sediments during rainfall events.  It is expected that this 
will not result in a significant impact to the quality of the salt lakes as they are 
already saline (there is already a mobile salt source on the lake surface that leads 
to water saturated with salts). 
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 The availability of fresh water is critical for the proposal, therefore fresh 
groundwater abstraction will be monitored and drawdown levels actively 
managed to ensure that saline water is not drawn into fresher groundwater 
systems.  If water levels decrease or salinity levels increase beyond trigger levels, 
then the bore can be slowed or switched off as required.  The salinification of 
fresher aquifers as a result of abstraction is therefore unlikely to occur. 

Assumptions - Describe 
any assumptions critical 
to your assessment e.g. 
particular mitigation 
measures or regulatory 
conditions. 

 The excess salt stockpile will dissolve at a slow pace over a long period of time. 

 A 5C Licence will be required for brine and freshwater abstraction. 

 A Part V Licence will be issued under Category 14 – Solar Salt Manufacturing 
which will regulate potential salt impacts from the process. 

 A condition will be included within the Ministerial Statement or 5C Licence that 
requires the monitoring of groundwater quality and trigger levels to ensure 
saline intrusion does not occur. 

 The Mine Closure Plan will be used to document the detailed planning for mine 
closure associated with the excess salt stockpile. 

# Note that as per EPA guidance only consultation outcomes directly relevant to the Key Factors is included in the 

above table.  Kalium Lakes has consulted widely on the Project general activities, impacts and design.  A full 

consultation register will be provided in the Environmental Review Document. 
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