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1 INTRODUCTION 

RNC Minerals (RNC) owns and operates the Higginsville Gold Mine, located adjacent to the Coolgardie to 
Esperance Highway, about 30 km south of Widgiemooltha (Fig. 1).  Gold ore from nearby open-cut mines 
at Lake Cowan, and from the Mt Henry Gold Project at Norseman, is processed at Higginsville using a 
1.3 Mtpa CIP mill that was constructed in 2008 when the mine was owned by Avoca Resources. 

RNC is planning to mine three small pits within the Eundynie gold deposit, located about 10 km south-east 
of the Higginsville mill (Fig. 1).  The largest of the pits, termed Hidden Secret Pit, will be mined to a depth 
of about 70 m (242 mAHD); the second largest pit, termed Mouse Hollow Pit, will be mined to a depth of 
about 45 m (250 mAHD); and the smallest pit, termed Hidden Secret South Pit, will be mined to a depth of 
about 10 m (295 mAHD) (Fig. 2). 

The standing water level (SWL) of groundwater at Eundynie lies at about 270 mAHD.  Mining of the 
Hidden Secret and Mouse Hollow pits will therefore require lowering of the water table by about 28 and 
18 m, respectively, and Hidden Secret South will not be deep enough to require dewatering.  By analogy 
to the Vine and Fairplay pits, located in similar bedrock closer the Higginsville mill (Fig. 1), it is likely that 
very little water will be produced by dewatering of the pits at Eundynie. 

To assist with obtaining regulatory approvals for mining of the Eundynie Deposit, RNC commissioned 
Rockwater to perform a hydrogeological assessment of the Hidden Secret and Mouse Hollow pits 
involving the permeability-testing of eight mineral exploration holes, followed by the construction of a 
groundwater model to predict the rates of dewatering and radial extent of drawdown that will be 
produced during mining.  The results of the permeability-testing and modelling investigations are 
presented below. 

2 PHYSICAL SETTING 

2.1 LOCATION 

The proposed Eundynie pits are located at the eastern end of Eundynie Rd, within a large peninsula of 
bedrock at the western margin of Lake Cowan (Fig. 1).  The pits occur within tenements M15/507 and 
M15/597, which are held by Avoca Mining, a subsidiary of RNC. 

Abandoned pits at Higginsville include the Poseidon, Two Boys, Fairplay and Vine pits, which were mined 
into mafic bedrock;, and the Graveyard, Aphrodite, Mitchell and Challenge pits, which were mined into 
Tertiary palaeovalley (palaeochannel) sediments.  As noted, the bedrock pits in particular required only 
minor dewatering. 

2.2 CLIMATE 

The Higginsville area has a semi-arid climate with an irregular rainfall influenced by both southern 
temperate and northern tropical systems.  Long-term climatic data recorded at Norseman indicate that 
the area has an average annual rainfall of about 300 mm, with the highest rainfalls generally occurring 
during January to March and November (Table 1).  Long-term average potential evaporation at Kalgoorlie 
is about 2,630 mm, with evaporation greatly exceeding rainfall during every month of the year (Table 1). 
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3 PERMEABILITY TESTING PROGRAMME 

To provide initial estimates of permeability for the groundwater model, a field visit was performed by 
Rockwater on 24-25 June 2019 to conduct falling-head tests in eight RC holes that were still open to a 
sufficient depth below the water table (Table 2).  At Hidden Secret, the RC holes were located within the 
proposed pit shell, but at Mouse Hollow they were spread more widely owing to collapse of most holes in 
the proposed pit area (Fig. 4). 

The permeability tests were conducted by rapidly pouring 20 L of water down the RC hole and measuring 
the recovery (drop) in water level at one-second intervals using a vented pressure transducer.  Known as a 
“slug test”, this method of permeability testing provides a simple and cost-effective alternative to a 
pumping test, which requires a production bore to be installed and pumped for one or more days.  
However, unlike pumping tests, slug tests sample only a narrow zone of aquifer around the hole and 
measure only the early-time response of the aquifer.  Furthermore, slug tests normally provide lower 
values of permeability than those obtained from pumping tests. 

Analysis of the slug test data was performed using the method of Bouwer-Rice for a confined aquifer.  
Plots of the Bouwer-Rice analyses are provided in Appendix I and details of tests are summarised in 
Table 2. 

The results of the slug tests indicate that the bedrock has an average (geometric mean) permeability of 
0.008 m/d, which is very low.  Oscillating (underdamped) water level responses, indicative of a very high 
permeability, occurred in holes MOHR0046 and MOHR033.  It is likely that the high permeability in both 
these holes is associated with quartz veins. By contrast, hole HDSR0035 intersected quartz veins without 
producing a high permeability. 

4 NUMERICAL MODELLING OF PIT DEWATERING 

Using the results of the slug tests, and lithological logs and cross-sections supplied by RNC, a simple 
groundwater model was constructed to predict the rates of dewatering that will be required when the 
Hidden Secret Pit is mined to 242 mAHD and the Mouse Hollow Pit is mined to 250 mAHD. 

It should be noted that the hydraulic parameters used in the model are estimates only.  The drilling and 
testing of one or two production bores would provide much more accurate values of permeability, but is 
not warranted given the apparent absence of major permeable bedrock structures, the shallow depth of 
the pits and the short duration of mining below the water table. 

4.1 MODEL DESCRIPTION 

The groundwater modelling software used was Processing Modflow Pro version 10, which incorporates 
Modflow, the industry-standard finite-difference groundwater modelling software designed by the U.S. 
Geological Survey (McDonald and Harbaugh 1988). 

The model domain comprises a 2.5 x 2.5 km square, subdivided into 126 rows and 118 columns, with the 
columns aligned in a northerly direction, roughly parallel to the strike of the pits and mineralisation.  A 
grid cell size of 10 x 10 m was used in the pit areas, increasing to 50 x 50 m at the grid periphery.  One 
horizontal, unconfined, model layer was used to simulate flow through the bedrock, and two spatial zones 
were defined for the assignment of aquifer parameters, the locations of which are shown in Figure 4 and 
details of which are provided in Table 3. 
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5 SUMMARY AND CONCLUSIONS 

RNC is planning to mine three small pits within the Eundynie gold deposit, located about 10 km south-east 
of the Higginsville mill.  The largest of the pits, termed Hidden Secret Pit, will be mined to a depth of about 
70 m (242 mAHD); the second largest pit, termed Mouse Hollow Pit, will be mined to a depth of about 
45 m (250 mAHD); and the smallest pit, termed Hidden Secret South Pit, will be mined to a depth of about 
10 m (295 mAHD).  As the standing groundwater level lies at about 270 mAHD, mining of the Hidden 
Secret and Mouse Hollow pits will require about 28 and 18 m of dewatering, respectively.  

Eundynie 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 is associated with 
quartz veins that dip at a moderate angle to the east.  The bedrock is massive and impermeable, and there 
are no known structures, such as faults or shears, that could form major sources of groundwater inflow 
during mining.  However, some enhanced permeability is likely to result from brittle-fracturing of the 
mineralised quartz veins, and possibly also from the felsic intrusions. 

Using the results of eight slug tests, and lithological logs and cross-sections supplied by RNC, a simple 
groundwater model was constructed to predict the rates of dewatering that will be required when the 
Hidden Secret Pit is mined to 242 mAHD and the Mouse Hollow Pit is mined to 250 mAHD. 

The results of the model indicate that about 6 and 2 L/s will be produced during mining of the Hidden 
Secret and Mouse Hollow pits, respectively.  If anything, these rates should be regarded as over-estimates 
because the model assumes that dewatering takes place from the final pit floor for the entire duration of 
mining below the below the water table, whereas in reality the pit flow is lowered progressively. 

The radial extent of drawdown expands with time, but remains limited to <400 m, based on the position 
of the 269 mAHD (one metre drawdown) contour.  There are no other groundwater users in the Eundynie 
area that could be affected by dewatering of the proposed pits, and, owing to the very low permeability of 
the mafic country rock, it is likely that the pit will act as a groundwater sink following the completion of 
mining.  This has been observed to occur at the Fairplay East and Vine pits, where the pit water levels 
have more or less stabilised at about 7-10 m below the surrounding groundwater level. 
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APPENDIX I 

SLUG TEST DATA 




















