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Figure 1: Location of Project
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Figure 2: Prescribed Premises Boundary as shown in Schedule 1 of L9155/2018/1 – Hidden Secret location is marked 
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Figure 3: Project Tenure 



Westgold Resources Pty Ltd  Hidden Secret IPTSF Project WApp Supporting Document 

  Page | 14 

4 ATTACHMENT 4 – SITE PLAN 

 
Figure 4: Hidden Secret IPTSF site plan 
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5 ATTACHMENT 3B – PROPOSED ACTIVITIES 

5.1 OVERVIEW 

The Hidden Secret open pit is located approximately 10 km southeast of the HGO Processing Plant.    

Mining of this pit was completed in January 2022 to a maximum depth of 79m and has the capacity to 
store approximately 1.77 Mm3 of tailings.  This will provide an equivalent total storage capacity of 
approximately 2.57 Mt, corresponding to approximately 21 months storage based on an advised 
design production tonnage of 1.5 Mtpa and an adopted tailings dry density of 1.45 t/m³. 

There is currently 75,000 m3 of water in the Hidden Secret pit and mine dewatering of the pit will occur 
prior to tailings deposition.  This mine dewater will be transferred, via the tailings return water 
pipeline, to the HGO plant for use. 

Tetra Tech Coffey (Coffey) prepared a TSF design report (TTC 2024) for the Hidden Secret IPTSF which 
is attached as Appendix 1 and includes the detail design elements.  The information from the following 
sections is largely sourced from TTC (2024). 

Tailings deposition into the TSF will be from three single-point discharges positioned along the eastern 
rim of the pit.  Deposition will be performed in two stages for direction of the supernatant pond along 
the pit access ramp to support decant operations.  Tailings will be transported from the processing 
plant to the proposed IPTSF via a large diameter HDPE pipe.  The tailings distribution pipeline will be 
bunded with the return water pipeline.  Water recovered by the decant pump will be pumped back to 
the processing plant for re-use. 

The IPTSF has been classified with a ‘Low – Category 3’ hazard rating and a Dam Failure Consequence 
Category of ‘Very Low’ due to ‘Minor’ impact/damage level and a population at risk (TTC 2024). 

Two monitoring bores will be drilled along strike from Hidden Secret Pit to measure any changes in 
water level and water quality that occur when the pit is filled with tailings.  Installation of further new 
monitoring bores around the IPTSF will be considered during operations if required. 

Detailed design drawings of the IPTSF are included as Appendix E in Appendix 1 (TSF Design Report). 

5.2 PRESCRIBED PREMISES 

Higginsville currently holds Part V Operating Licence L9155/2018/1, which includes the following 
Prescribed Premises categories: 

• Category 5: Processing or beneficiation of metallic or non-metallic ore – 1.5 Mtpa. 

• Category 6: Mine dewatering – 5.15 Mtpa. 

• Category 54: Sewage facility – No more than 200m3/yr. 

• Category 64: Class I or II putrescible landfill  – >20 tpa. 

The prescribed premises boundary associated with this WApp is consistent with that presented in 
Licence L9155/2018/1 and no changes are required.   

The proposed Hidden Secret IPTSF construction and operation are part of the following prescribed 
category: 

• Category 5: Processing or beneficiation of metallic or non-metallic ore. 

Figure 4 shows the location of the proposed IPTSF and tailings pipeline.  Cleared vegetation and topsoil 
will be stockpiled adjacent to the pipeline corridor for use in rehabilitation works. 
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It is noted that an assumed tailings beach slope of 1:100 (V:H) and the stormwater volume (from a 
1:100-years AEP, 72-hour storm event) temporarily stored on top of the TSF and above the normal 
operating pond level were considered in the storage capacity calculations. 

5.5.2 Tailings Deposition 

Tailings will be transported from the processing plant to the proposed TSF via a large diameter HDPE 
pipe.  The tailings distribution pipeline will be bunded along with the return water pipeline (Table 2).   

Tailings will be deposited into the TSF from single-discharge points along the eastern perimeter of the 
pit to progressively develop and push the supernatant pond at the opposite side and along the pit 
access ramp(s). The pit access ramp(s) will be utilised as part of water recovery operations. Pontoon-
mounted pump(s) will be deployed and moved up the access ramp(s) when the tailings and water 
levels rise within the pit, to recover water from the facility and return it to the processing plant for re-
use. 

Tailings deposition into the IPTSF is proposed to be performed from the eastern pit wall perimeter in 
two stages.  The first stage of deposition will be from the southern extent (Position 1), and north of 
the platform (Position 2), allowing for the supernatant pond to form towards the northern extent of 
the pit.  The second stage of deposition will commence when the tailings beach develops onto the 
northern section of the access ramp.  Including deposition from the northern extent (Position 3) will 
direct the supernatant pond to follow the access ramp west and south. 

The location of the TSF discharge points are shown in Appendix E of Appendix 1 (TSF Design report, pp 
60).  The discharge locations are indicative and may need to be moved / adjusted during operations, 
after reviewing the progressive tailings beach development and supernatant pond formation to 
optimise water recovery.  The operating procedures are detailed in the Operations Manual (Appendix 
H which is included in Appendix 1 – TSF Design Report). 

The Operations Manual also includes an Emergency Action Plan (EAP) and a qualitative operational risk 
assessment for operations at the IPTSF. 

Given the general expected consolidation of tailings during and post-operation, a topping-up process 
is expected to be required prior to decommissioning.  The topping-up process will enable the storage 
capacity of the pit to be maximised by filling in any depressions on the tailing surface (due to 
consolidation) and depositing tailings from around the perimeter of the pit where excess freeboard 
remains.  This will be further addressed in the Licence application. 

5.5.3 Water Recovery 

Supernatant water liberated from the tailings slurry will be recovered using a pontoon-mounted pump 
or similar deployed along the existing access ramp within the pit.  Supernatant (decant) water 
recovered from the facility will be pumped back to the processing plant for re-use. 

The tailings deposition plan was assessed to position the supernatant water pond adjacent to the pit 
access ramp, and at the opposite side of the pit from the discharge points.  As the tailings and water 
levels rise within the pit, the supernatant water pond will move up the pit access ramp, with the pump 
to be moved up the ramp.  The ramp will provide access to the pump for operational and maintenance 
purposes. 

No underdrainage system is proposed for the IPTSF, due to the relatively short operational life, good 
settling characteristics of the tailings allowing reclaim of supernatant water, and the low potential for 
environmental damage as the groundwater in the area/region is hypersaline. 

5.6 GEOTECHNICAL ASSESSMENT 

A geotechnical and stability assessment for the feasibility of using the Hidden Secret Pit as an IPTSF, 
was undertaken and findings were reported in “Hidden Secret – Geotechnical Inspection & assessment 
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for in-pit tailings deposition” by Entech (2024).  This report is included as Appendix D in Appendix 1 
(TSF Design Report) and summarised in section 7.0 of Appendix 1 (pp 13-15).  

As part of the HSTSF design, a site visit was conducted for visual inspection of the pit wall stability by 
Tetratech, for verification of actual site conditions findings and is included in this Appendix (and 
summarised in Section 7 of Appendix 1, pp 13-15).  The site observations included: 

• The pit is approximately 270 m wide, 525 m long, and orientated N-S. The maximum pit 
depth varies to approximately 79 m. The pit volume is approximately 1.76Mm3 (estimated 
based on the survey data provided by Karora). 

• Several pit wall failures along the western, northern, and eastern pit walls were observed. 
These observations are in line with the recent inspection by Entech (2024)17. 

• The existing ramp provides safe access to the pit floor area. The ramp starts at the north-
western end of the pit wall and continues along the western, northern and eastern wall 
slopes. 

• The pit circumference does not present potential unstable areas and will not cause issues 
during future tailing operations. 

The main pit wall stability will likely improve as the deposited tailings abut the toe of the walls and any 
existing failures. 

5.7 TAILINGS CHARACTERISATION 

Mining at HGO is currently undertaken at the Two Boys underground mine and the Pioneer open pit.  
Tailings generated from processing of these deposits is currently discharged to TSF2-4SC and the 
tailings to be discharged to the Hidden Secret IPTSF is considered to be consistent with these tailings.  

5.7.1 Tailings Geochemistry 

Additional test work on tailings was carried out as part of the Hidden Secret IPTSF design and involved 
sampling at the HGO Mill from the hopper from where tailings are pumped to the TSF.    Assessment 
of the geochemical properties of ex-mill process tailings was performed by Graeme Campbell & 
Associates (GCA, 2024).  The geochemical characterisation report is included as Appendix J in the 
attached Appendix 1 (TSF Design Report, TTC 2024).  

The GCA (2024) assessment identified the following: 

• The tailings were classified as non-acid forming (NAF).   

• Tailings were variably enriched with Arsenic (As), and Sulphur (S) with S levels ranging from 
0.46 to 0.76%.  

• The tailings slurry water sample was alkaline (pH 8-9) and hyper-saline (TDS of 220 g/L) 
with most of the Weak-Acid-Dissociable-Cyanide (CNWAD) forms corresponding to Free-
Cyanide (CNFREE).   

• The chief cyanide-complexing metals in solution were Iron (Fe) and Copper (Cu) with 
subordinate Cobalt (Co) and Nickel (Ni). 

GCA (2024) noted that following discharge from spigots into the TSF, a range of physical and 
biochemical processes will degrade cyanide forms and CNWAD concentration to below the threshold 
of 50 mg/L.   

GCA (2024) identified that apart from managing hyper-salinity at TSF decommissioning and 
rehabilitation stages, there are no geochemical implications for continued tailings management at 
HGO or geochemical demands for the design of the Hidden Secret IPTSF. 
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• Equivalent total freeboard – minimum 2.0 m. 

The top tailings surface of the HSTSF will assume a “wedge formation”, with a beach sloping towards 
the decant location.  The TSF is designed such that the stormwater volume from a 1:100-year AEP, 72-
hour storm event can be temporarily stored on top of the facility and above the normal operating pond 
level.  The normal operating pond level/extent is adopted at 15% to 20% of the tailings surface area 
under normal operating conditions, which is equivalent to 2 to 3 days of slurry water volume. 

Provision is made for a minimum pit wall freeboard of 0.5 m (vertical height between the stormwater 
and minimum pit rim levels). 

It has been calculated that the volume of water produced from a 1:100 year, 72 hour storm event will 
be 17,025 m3 with the designed water storage allowance being 326,380 m3. 

The design assumes correct operational controls are adhered to and decant/rainfall water is 
continually removed, such that minimum freeboard allowances are maintained.  Adherence to these 
controls will ensure adequate stormwater storage within the facility and that freeboard criteria are 
met.  It should be noted that critical freeboard criteria are particularly relevant when the tailings beach 
level approaches the pit rim level, that is when the facility is almost full and at closure. 

5.9 WATER BALANCE 

Water balance analyses for the proposed Hidden Secret IPTSF during operations was undertaken using 
a mathematical simulation to examine the expected inflows and outflows from the facility (refer to 
Appendix 1, Section 9, pp 21-22 and Appendix F in Appendix 1).   

Inflows and outflows for the facility were estimated on a month basis and under average climatic 
conditions.  The analyses examined the annual/monthly rainfall and evaporation under average 
climatic conditions for the year-to-year operations of TSF.  The following assumptions/parameters 
were used in the analyses: 

• Average annual rainfall: 279.2 mm 

• Average annual evaporation: 1,802 mm 

• Slurry inputs: 1.5 Mtpa at 45% solids (TTC, 2023b) 

• Impoundment pit surface area = 10.3 ha 

• Runoff coefficient within the HSTSF impoundment pit surface area: 1.0 (assumed) 

• External catchment above pit area: 0.21 ha 

• Runoff coefficient from the external catchment above the pit area: 0.5 (estimated (Inst. Of 
Engineers, 1998)) 

• Evaporation pan factor of 0.74 (Luke G J et al, 2003) 

• Supernatant pond area (under normal operating conditions, (based on tailings deposition 
modelling using the Muk3d software program): 15% to 20% of the tailings surface area 

• Running beach area varies slightly for each stage of operations (based on tailings 
deposition modelling Muk3d software program) and is assumed as 50% of the staged 
tailings surface area remains wet; 

• Retained tailings moisture content: 35.0% 

• The average hydraulic conductivity (permeability) of the tailings: 1 x 10-7 m/s. 

Water balance and charts are included in Appendix F appended to Appendix 1 attached to this 
Supporting Document.  The results of the analyses (under average climatic conditions) suggest the 
following: 
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• An annual average water return of 71.5% of tailings slurry water deposited into the IPTSF 
will be available for recovery. 

• The annual average water available for recovery from the IPTSF during operations will be 
around 1,310,716 m3. 

To maximise the water recovery, the IPTSF will be operated to ensure the water pond is as small as 
practical and located at the proposed decant pump facility.   

5.10 SEEPAGE ASSESSMENT 

Rockwater (2024) completed a seepage assessment for the Hidden Secret IPTSF.  The assessment 
report is included as Appendix I to Appendix 1 (TSF Design Report).   

Previous seepage assessments have been completed by Rockwater at the HGO (for Aphrodite West 
and Central pits IPTSF (in late 2016 to late 2018), Fairplay East Pit IPTSF (in early to late 2019) and Vine 
Pit IPTSF (in late 2019 to late 2020).   Consistent with the previous studies, Rockwater (2024) used a 
groundwater model to predict the extent of groundwater mounding that will occur when the Hidden 
Secret IPTSF is filled with tailings to 300m AHD (refer to Section 9.1 of Rockwater (2024)).   

The following is taken direct from Rockwater (2024): 

 “The bedrock at Hidden Secret and Mouse Hollow is fairly massive and impermeable.   

Minor seepage zones, possibly associated with shears, can be identified in an aerial photograph of HS 
taken shortly after the completion of mining.  Significant inflows (in the order of 1-2 L/s) were, however, 
at that time being produced by an RC hole drilled in the lower part of the ramp.  Presumably, the hole 
had intersected a fracture zone at depth in which the groundwater was under pressure, causing it to 
discharge at the surface. 

The pre-mining water level at HS was about 270 mAHD, which equates to a water table depth of 40-55 
m below ground level (mbgl) depending on location.  The pre-mining water level coincides 
approximately with the top of fresh bedrock, so that the oxidised and transitional zones were 
unsaturated and did not contribute to groundwater inflow during mining.  Some outward seepage 
through the oxidised and transitional zones may occur when the pit is filled with tailings, but this is not 
expected to be significantly greater than that which currently occurs inwards through the fresh bedrock. 

Hidden Secret will be the fourth occasion in which a pit has been used to dispose of tailings at 
Higginsville.  Previous occasions were the Aphrodite West and Central pits (in late 2016 to late 2018), 
Fairplay East Pit (in early to late 2019) and Vine Pit (in late 2019 to late 2020).  Groundwater mounds 
were produced around all of the pits when they were filled with tailings.  However, the mounds are 
fairly steep-sided and narrow, and in the case of Fairplay East, which like Hidden Secret was excavated 
into fresh bedrock, have dissipated since tailings deposition. 

The results of a simple one-layer groundwater model indicate that a steep-sided groundwater mound, 
with a maximum radius of about 300 m, will be produced when Hidden Secret Pit is filled with tailings. 
This is not expected to result in any detrimental impacts to the fractured bedrock aquifer or the 
surrounding vegetation”. 

The contour plot resulting from the model is included as Figure 5. 

Based on the results of Rockwater (2024), no artificial liners will be installed due to the pre-existing 
hypersaline groundwater conditions and the low permeability of the surrounding country rock. 

A brief review of the mounding produced by the historical HGO in-pit TSFs is provided in Section 8 of 
Rockwater (2024) (Appendix I of Appendix 1 – TSF Design Report) to provide an indication of what may 
also occur at Hidden Secret. 
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Figure 5: Modelled Groundwater Mound with Pit water Level at 300m (from Rockwater 2024) 
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5.11 SURFACE WATER MANAGEMENT 

The Hidden Secret IPTSF occurs in hilly, rocky terrain in the central part of the peninsula, where the 
land-surface elevation is approximately 315 mAHD – 50 m higher than the western shore of Lake Cowan. 
The surrounding terrain slopes away from the HSTSF site and there are no nearby drainage lines that 
could cause flooding of the project area (Rockwater 2024). 

The Hidden Secret pit is located at a higher elevation than the surrounding water drainage lines and 
catchment areas, thus there is no requirement to assess the external upstream catchments that could 
impact the IPTSF (refer to Section 9.10) i.e. surface water flows is away from this area.  In addition, an 
abandonment bund wall has been constructed around the Hidden Secret open pit and could be 
considered as a “flood control” bund, though this is not required. 

A summary of the surface water hydrology for the Hidden Secret -Mousehollow Project areas, as 
completed by Rockwater (2019a) is provided in Section  9.10.
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6 ATTACHMENT 3A – COMMISSIONING PLAN AND TIME LIMITED 
OPERATIONS 

6.1 COMMISSIONING 

Commissioning of the IPTSF will commence immediately post development and installation of the 
pontoon-mounted pump, pipelines and spigots and submission of the WApp Compliance Report.   

The first stage will involve progressive testing and commissioning of all systems and this will be 
undertaken as part of mine dewatering of the 75,000 m3 of water contained in the Hidden Secret pit.   

Commissioning activities required for the Hidden Secret IPTSF will be undertaken in two stages: 

• Decant water line commissioning – used initially for mine dewatering activities. 

o Initial testing of decant pump and pipeline under expected pressure and flow 
rates. 

o Full commissioning to ensure pump, pipeline and telemetry are operational. 

o Ongoing mine dewatering to HGO plant. 

• Tailings line commissioning. 

o Initial testing of booster pump and pipeline under expected pressure and flow 
rates. 

o Full commissioning to ensure pump, pipeline and telemetry are operational. 

The final stage of commissioning and will see the introduction of tailings to the discharge pipeline and 
ultimately to the TSF. 

Commissioning will be completed within eight weeks of installing the proposed IPTSF infrastructure. 

Following commissioning, and submission of the commissioning report, Karora will submit an 
amendment to the existing DWER Licence for ongoing operation of the Hidden Secret IPTSF and 
associated infrastructure. 

An assessment of the potential impacts resulting from commissioning and management measures to 
be implemented to ensure the risks are reduced to ALARP is included in Section 8.2. 

6.2 TIME-LIMITED OPERATIONS 

Time limited operations are proposed to commence immediately upon the completion of 
commissioning until the DWER Licence is granted.  All operations will be undertaken in accordance 
with the Operations Manual. 

An assessment of the potential impacts resulting from Time-limited operations and management 
measures to be implemented to ensure the risks are reduced to ALARP is included in Section 8.2. 

6.3 MANAGEMENT AND MONITORING 

6.3.1 Commissioning 

During commissioning,  the tailings and return water pipelines will be inspected a minimum of twice 
per day to ensure the integrity of the pipelines are maintained. 

Karora will ensure that prior to commencement of tailings discharge to the IPTSF, groundwater 
samples have been collected from the TSF monitoring bores (HSMB1 and HSMB2) and analysed to 
provide further baseline data.   
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8 ATTACHMENT 6A – EMISSIONS, DISCHARGES AND WASTE  

8.1 POTENTIAL EMISSIONS 

Potential emissions arising from the construction, commissioning and time-limited operation of the 
prescribed premises are: 

• Noise during construction activities 

• Dust during construction and time-limited operations 

• Potentially contaminated stormwater from tailings and decant water return pipelines to the 
surrounding area 

• Leachate resulting from potential seepage from the IPTSF. 

The management measures and controls to be implemented are summarised in the risk assessment 
presented in Table 7. 

8.2 RISK ASSESSMENT AND MANAGEMENT SUMMARY 

A summary of the potential environmental risks relevant to the Works Approval application and the 
associated environmental management measures to be implemented to reduce these risks to an 
acceptable level, are summarised in Table 7. 

The siting is consistent with that assessed by DWER as part of the assessment of the Licence amendment 
submissions approved in the past 12 months (W6605/2021/1; W6635/2021/1). 

The residual risk assessment ratings are consistent with the risk assessment matrix used by DWER as 
shown in (Table 8). 
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• Winter - wet winter and low summer rainfall based on the difference between summer and 
winter rainfall using the median annual rainfall over a 100 year period (1900 to 1999) and 
seasonal incidence. 

The nearest weather recording station is the Norseman Aero WA (site 012009), which is located 
approximately 51.6 km south of the Project area.  Climate data has been recorded at Norseman since 
1897, from monitoring site number 012065 (Norseman) until September 2012 and at monitoring site 
number 012009 (Norseman Aero) since 1999.  The Norseman Aero site is located 3 km from the original 
site.  Climate data (obtained via the BoM website) for temperature, rainfall and wind from these 
monitoring sites is provided in Figure 6  (BOM 2024). 

 

Figure 6:  Climate Data 
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9.5 GEOLOGY  

Higginsville lies to the west of the Zulieka Shear, at the southern end of the Norseman to Wiluna 
Greenstone Belt.  The regional bedrock comprises a north-northwest-trending sequence of fault-
bounded and thrust-repeated basalt, komatiite and interflow clastic sediment, which has been 
metamorphosed to upper greenschist facies and intruded by dolerite dykes. 

Eundynie (comprising Hidden Secret and Mousehollow) occurs within the western limb of a southerly-
plunging syncline and comprises basalt, gabbro and komatiite, with minor granodiorite and other felsic 
intrusives.  Gold mineralisation at Hidden Secret is associated with quartz veins that transgress the 
rock units and dip to the east at about 30-60⁰ (Rockwater, 2019b). 

Plan and section views of the Hidden Secret pit showing the geology are provided as Figure 7 and Figure 
8 respectively. 

9.6 LANDFORM & SOILS 

The Hidden Secret project area (Eundynie) is located within the Eastern Goldfields subregion of the 
Coolgardie Bioregion according to the Interim Biogeographic Regionalisation for Australia (IBRA) 
classification system.   

The Coolgardie bioregion covers an area of 129,117 km2 and correlates largely to the Coolgardie 
Botanical District defined by Beard (1990) and is described broadly as lying within the interzone 
between mulga/spinifex country and eucalypt environments (ANRA 2008).  The Eastern Goldfields sub-
region is summarised as supporting diverse Eucalypt woodlands on low greenstone hills, valley floors, 
broad plains and salt lake surrounds; samphire shrublands on saline valley floors and Mallees, Acacia 
thickets and shrub-heaths on sandplains, playas, laterite areas and granite outcrops (Thackway and 
Cresswell 1995). 

The Hidden Secret project area is situated adjacent to the Lake Cowan salt flat and >2km from the 
shoreline.  Lake Cowan is one of the larger lakes in the Goldfields bioregion, with an area of 
approximately 1,145 km2.  Lake Cowan is not recognised regionally, nationally or internationally as a 
wetland of conservation significance. 

The project lies within the Kambalda Soil-Landscape System which comprises flat to undulating plains, 
hills and ranges on greenstone and granite rocks of the Yilgarn Craton, with intervening salt lake chains.  
Soils of this land system are principally brown calcareous earths and are poorly developed over the 
gold bearing greenstone belts (Beard 1990).  Saline and sub-saline soils are common adjacent to 
drainage channels and salt lakes.  

Soils in the Goldfields region are typically alkaline with a pH range of 7.0 to 9.0, with low soil fertility 
and electrical conductivity of 14 mS/cm, indicating moderate soil salinity. 

Soils in the Eundynie area characterised by red loamy earths and calcareous loamy earths on the plains, 
calcareous shallow loams and stony soils on low hills and rises and saline soils on and near playa lakes.  
Soil fertility is generally low and soil salinity is locally higher. 
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Figure 7:  Geology in proximity to Hidden Secret pit (from Rockwater 2019a)  
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Figure 8: Hidden Secret Pit geology schematic cross section 
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9.7 VEGETATION AND FLORA  

Native Vegetation Solutions (NVS) completed a Level 1 Flora and Vegetation survey over the 
Baloo/Eundynie Project area and access corridor in 2019 which included the Hidden Secret IPTSF and 
the majority of the tailings pipeline corridor.  The NVS (2019) survey report is attached as Appendix 2. 

A total of 20 families, 37 genera and 80 species, comprising four major vegetation groups were 
identified.   All vegetation groups were in a ‘Very Good’ to ‘Good’ condition (using the Keighery 1994 
condition scale), however there was evidence of grazing and previous mining and exploration 
disturbance (NVS, 2019).  

No Threatened or Priority flora was recorded. 

No Environmentally Sensitive Areas (ESA’s) unique vegetation communities are known from the local 
area, and none were recorded during the survey of the Project area.  All vegetation types are common, 
widespread and well represented in the Eastern Goldfields subregion (NVS, 2019). 

All clearing will be undertaken in accordance with CPS 8152/4. 

9.8 FAUNA 

9.8.1 Terrestrial Fauna 

A Level 1 Vertebrate Fauna survey of the Project area was completed by Terrestrial Ecosystems in 2019.  
The area was also covered by the GHD biological assessment of the Higginsville area (see Appendix 3) 
and no species of conservation significance were identified as being at risk from mining activities in the 
area.  A Level 1 survey was considered adequate given the extensive amount of available survey data 
and abundance of similar habitat in adjacent areas. 

The fauna survey area mirrored that of the NVS flora survey area.  During a reconnaissance survey of 
the Project area, a habitat assessment was completed which identified the presence of three broad 
habitat types: 

• Salmon Gum woodland over sparse chenopods; 

• Eucalypt woodland over mulga shrubland and chenopod over scattered grasses; and 

• mixed sclerophyll shrubland. 

The condition of the abovementioned habitats vary, however, the majority of these habitats are 
considered to be in good condition.  Some of the project area has been disturbed due to historical 
development activity (i.e. tracks, exploration and fences).  There is also extensive evidence of 
disturbance by cattle and the presence of rabbits and cats.  All habitat types identified in the Project 
area are abundant and in very good condition in adjacent areas.  

The Eundynie area has the potential to support a wide range of vertebrate species including up to 9 
amphibian, 93 reptile, 127 bird and 37 mammal species.  Of these, there are 21 species of conservation 
significant fauna that could potentially occur within the Project area, however, no species of 
conservation significance are considered likely to be significantly impacted by mining activities.  

Avian species of conservation significance identified as having the potential to occur in the project area 
include the Major Mitchell’s Cockatoo, Western Rosella, Peregrine Falcon, Crested Bellbird, Shy 
Heathwren, Bush Stone-curlew, Hooded Plover, Australian Bustard and Malleefowl.  The Hooded Plover 
may potentially inhabit the shore of Lake Cowan during flood events.  All other avian species potentially 
found in the project area are mobile and will readily move to adjacent areas if disturbed.   

There is a very low possibility that the area supports Carpet Pythons and Southern Death Adders.  Carpet 
Pythons are scarce in the ‘Great Western Woodlands’ with some documented and isolated populations 
further to the south around the Lake Johnstone project area, east of Widgiemooltha and north and east 
of Kalgoorlie.  The Southern Death Adder is a very cryptic species and seldom recorded during surveys 
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when they are present.  Given their current known distribution and the low probability of them being 
present in the project area, any potential impacts are likely to be very low. 

There are no known mammals of conservation significance likely to be found within the Project area. 

The vegetation to be impacted by clearing and mining activities does not currently provide any 
important linkages or corridors essential for the movement of local fauna species throughout the local 
area or region, therefore, the removal/disturbance of native vegetation within the disturbance envelope 
is unlikely to prohibit the future movement (mobility) of fauna. 

9.8.2 Short Range Endemic and Subterranean Fauna 

SRE species are known to favour habitat isolates such as granite outcrops and banded ironstones in the 
Goldfields (EPA, 2016a) due to their unique geology, soil and relative isolation.  Vegetation communities 
can also be used to determine the likely presence of SRE species, as many invertebrate species have 
ranges determined by specific plant species or communities.  Contiguous, widespread areas of habitat 
are less prospective. 

No habitats have been identified during flora and fauna surveys that warrant further investigation into 
the presence of SRE species.  Based on vegetation study results, there are no restricted vegetation units 
that are especially different from adjoining units that would increase the likelihood of SRE species being 
present.  

Groundwater parameters beneath Lake Cowan and the Project area were measured by AQ2 in 2016.  
Groundwater is hypersaline with salinity ranging from 310,000 to 330,000 mg/L TDS and Electrical 
Conductivity (EC) ranging from 18,400 – 23,400 mS/m.  Consequently, groundwater within the excavated 
pit and likely drawdown impact areas does not offer prospective or suitable habitat for stygofauna 
species, as groundwater salinities are not within known tolerable ranges for stygofauna.  Field studies 
of stygofauna distribution suggest that the salinity tolerance of most stygofauna is limited to salinity 
level less than 5000 µS/cm (or 500 mS/m) (Hose et al. 2015). 

Troglofauna are known from karst, channel iron deposits, banded iron formations, alluvium/colluviums 
in valley-fill areas, and weathered or fractured sandstone (EPA, 2016b).  The underlying geology of the 
Hidden Secret deposit lacks suitable void space and is not considered to be prospective habitat for 
troglofauna species.  

9.9 GROUNDWATER 

9.9.1 Regional Groundwater 

The main aquifer systems in the region are encountered within weathered and/or fractured bedrock, 
palaeochannel sands, eolian and lacustrine deposits.  Within the bedrock, groundwater occurs in 
transitional rocks near the base of weathering, mineralised shear zones, and fracture systems associated 
with local and regional structures.  This aquifer varies in extent and hydraulic properties, depending on 
structural integrity, degree of weathering, bedrock depth and lithology.  Fractured bedrock aquifers 
occur more commonly in mafic, ultramafic and granitoid rocks, than in sedimentary or felsic volcanic 
and volcanic-clastic rocks (AQ2, 2016). 

Groundwater recharge is very low in the region, as most of the rainfall either evaporates or is used by 
vegetation.  Only a small proportion of rainfall (<1% of annual precipitation totals) runs off into claypans 
and salt lakes.  Direct recharge takes place principally in bedrock outcrops and in sandplains areas.  
Groundwater flows towards the salt lakes under low hydraulic gradients, from where it discharges 
mainly by evaporation.  Water levels range from less than 1 m bgl in playa lakes, to more than 50 mbgl 
in the bedrock aquifers in the upper reaches of catchments (AQ2, 2016). 
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9.9.2 Eundynie Groundwater 

The bedrock at Hidden Secret is fairly massive and impermeable, and appears to lack structures, such as 
faults or shears, that could form major sources of groundwater inflow.  However, some enhanced 
permeability is likely to result from brittle-fracturing of the mineralised quartz veins, and possibly also 
from the felsic intrusions (Rockwater 2019a).  The Rockwater (2019a) report is included as Appendix 4. 

The pre-mining water table elevation at Hidden Secret was 270 m AHD and approximately 20 m below 
ground level.    Since late 2023, the water level in the Hidden Secret Pit has more or less stabilised at 245 
mAHD indicating steady- state conditions have been reached between net effective evaporation and pit 
inflow (Rockwater 2024).  Based on the surface area of the pit and estimate of the average net effective 
evaporation from the pit lake, Rockwater (2024) calculated that the steady-state inflow rate to the pit is 
approximately  0.85 L/s. 

Rockwater (2024) reported that the pit inflow rates for the early, middle and late stages of pit lake 
formation at Hidden Secret indicate that the permeability of the bedrock below the water table (270 
mAHD) is very low, with the major source of groundwater inflow to the pit likely to have been the flowing 
RC hole on the ramp, with contributions from the pit-wall seepage zones being negligible.  In their 
assessment of the mine dewatering requirements pre-mining, Rockwater (2019a) estimated the average 
permeability of the bedrock at Eundynie to be very low (0.008 m/day).   Higher permeability was 
associated with the gold bearing quartz veins, which have now been mined.   

Groundwater from the Baloo deposit and surrounding area is hypersaline, with salinity ranging from 
310,000 to 330, 000 mg/L TDS.  The groundwater quality has not been sampled directly from Hidden 
Secret however, by analogy to the existing pits at Higginsville (excluding Baloo), is certainly hypersaline 
(60,000 mg/L to 200,000 mg/L).   

9.9.3 Other Groundwater Users 

There are no other groundwater users in the local area that could be impacted (Rockwater 2019b). 

9.10 SURFACE WATER HYDROLOGY 

Rockwater (2019b) completed a surface water assessment of the Eundynie Project area.   The report is 
attached as Appendix 5. 

The Hidden Secret open pit occurs in hilly, rocky terrain in the central part of a peninsula jutting into 
Lake Cowan.  The land surface elevation is at approximately 315 mAHD, about 50 m higher than the 
western shore of the Lake.  The surrounding landforms slope away from the open pit site and there are 
no nearby drainage lines that could cause flooding of the open pit. 

The Rockwater (2019b) assessment included a hydrological analyses of the catchment areas including 
an estimation of peak flows at incremental ARI events up to a Probable Maximum Flood (1:2000 year 
event).  The proposed Eundynie pits lie on a small peninsula, about 65 m above Lake Cowan within two 
small catchments, Catchment A and Catchment B (Figure 9).   The Hidden Secret pit is located within an 
estimated catchment area of 0.44 km2.   

Based on the results of their assessment, Rockwater (2019b) concluded a hydraulic analysis for surface 
water protection was not required for the Hidden Secret Pit as it is located on high ground at the top of 
Catchment A and will not be impacted by surface water runoff (Figure 9).   

Therefore, flood protection is not required for the Hidden Secret IPTSF.  
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Figure 9: Hidden Secret Surface Water Catchments 

9.11 REHABILITATION 

Upon completion of consolidation and drying of the tailings surface, the surface will be rehabilitated 
which will involve capping of the surface with: 

• Suitable benign mine waste layer (nominally 1.5 m thick); 
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• Laterite-clay (or similar) layer (nominally 0.3 m thick); and  

• Topsoil layer / growth medium for revegetation (nominally 0.1 m thick) 

Karora has an approved Mine Closure Plan (MCP) which is currently being updated to include the Hidden 
Secret IPTSF and associated infrastructure.
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APPENDIX 1:  TSF DESIGN REPORT (TTC 2024)
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APPENDIX 2:  RECONNAISSANCE FLORA AND VEGETATION SURVEY 
OF THE EUNDYNIE GOLD PROJECT, HIGGINSVILLE (NVS 2019) 
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APPENDIX 3:  LEVEL 1 VERTEBRATE FAUNA RISK ASSESSMENT FOR 
THE EUNDYNIE PROJECT (TERRESTRIAL ECOSYSTEMS 2019) 
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APPENDIX 4:  SURFACE WATER ASSESSMENT: EUNDYNIE GOLD 
DEPOSIT (ROCKWATER 2019a) 
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APPENDIX 5:  RESULTS OF PERMEABILITY TESTS AND 
GROUNDWATER MODELLING: EUNDYNIE GOLD DEPOSIT 

(ROCKWATER 2019b) 

 

 

 

 

 

 

 

 

 

 

 

 

 




