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1 INTRODUCTION 

 
Mining of direct-shipping hematite ore at the Koolanooka deposit of Midwest Corporation 
is planned to commence in September 2004.  For this operation, water will be required at 
an estimated 1,500 cubic metres/day for dust suppression.  Water quality is not critical for 
road watering. 
 
This assessment is an initial appraisal of the groundwater sources, with emphasis on the 
water supplies needed for Stage 1 of mining. The evaluation included a desk study and a 
three-day field examination. Approximate costings are provided.  
 
Maps showing the project location, regional hydrogeology and geology are presented in 
Figures 1 to 3, respectively. 
 

2 REGIONAL HYDROGEOLOGY 

 
The hydrogeology of the Perenjori 1:250,000 Sheet is described by Commander and 
McGowan (1991); the features relevant to the present study are summarised below. 
 
The sheet area has low topography, with elevations generally between 250 and 400 m 
AHD. Prominent ridges such as Koolanooka Hills attain 450 m AHD (about 100 m above 
plain level); highest elevations exceeding 500 m AHD occur in the eastern sector, e.g. at 
Blue Hills and Mount Mulgine. 
 
Annual rainfall at Morawa averages 334 mm per annum and pan evaporation averages 
about 2400 mm per annum. Values provided by the Bureau of Meteorology for Morawa 
(rainfall) and Paynes Find (evaporation) are listed in Table 1. Evaporation at Morawa 
would be a little less than that at Paynes Find. 
 
Table 1 – Average Rainfall and Evaporation Data 
 

  Unit Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
Rainfall 
(Morawa) mm 14.7 17.7 23.1 22.1 46.3 59.7 54.7 39.4 21.9 15.2 10.9 8.8 334.5 
Pan Evaporation 
(Paynes Find) mm 373.7 303.5 262.5 168.3 111.8 72.2 75.5 93.7 150.9 231.2 293.2 353.8 2490.3 

 
 
On average, evaporation exceeds rainfall in every month.  However, in above-average 
periods of heavy rainfall (especially in the winter months), this would be reversed, 
resulting in excess rain water available for infiltration. 
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Drainage is mainly weak and low-gradient, predominantly to the Mongers Lake 
palaeodrainage system which passes a few kilometres to the north of Koolanooka Hills and 
includes the Yarra Yarra Lakes to the west of Carnamah. 
 
Geologically, the area lies on the Yilgarn block of mainly Archaean rocks; Koolanooka 
Mine is 50 km east of the Darling fault. Immediately east of the Darling fault there is a 15 
km-wide belt of Proterozoic sedimentary rocks. To the west of the fault lies a fault block, 
about 20 km wide, of Permian-age strata of the Perth Basin and an inlier of Archaean 
rocks. Further to the west of this Permian/Archaean block – bounded by the Urella Fault – 
are the mainly Mesozoic-age strata of the Perth Basin, including the Parmelia and 
Yarragadee Formations. 
 
Over the Yilgarn bedrock area many bores and wells exist to provide farm water supplies.  
In most cases, rates of supply would be quite low (to provide stock watering) and salinities 
are in the range 2,000 to 5,000 mg/L TDS. Fresh groundwater is uncommon, generally 
being associated with hilly areas. High rates of supply are probably available from the 
Proterozoic-age chert and dolomite of the Moora Group, located near and east of the 
Darling fault. 
 
The major surface-water palaeodrainage that locally contains playas such as Mongers 
Lake, Mullewa Lake and Yarra Yarra Lakes would have an associated palaeochannel 
(buried channel) containing hypersaline groundwater. Palaeochannel sand aquifers, 
generally at depths of 50 to 100 m, are relatively high yielding but none has been tapped in 
the present area because there is no use for the high-salinity water, although one has been 
test-drilled in the vicinity of Yarra Yarra Lakes (Yesertener, 1999). In times of flood, the 
palaeodrainage carries surface water southwards to Moora; in normal years the lakes are 
local surface-water and groundwater sinks. 
 
Small, brackish/saline groundwater supplies characterise the fault block of Permian and 
Archaean rocks between the Darling and Urella Faults. 
 

3 SUMMARY OF POTENTIAL GROUNDWATER SOURCES 
FOR KOOLANOOKA 

 

3.1 KOOLANOOKA PIT 
 
The pit is reported to have produced water (at an unknown rate) when it was operated by 
Western Mining Corporation. At its present depth, the pit is a source of a relatively small 
volume of water (about 80,000 m3) and an ongoing low rate of inflow. The water is 
presently saline, but would probably become fresh to brackish under continued pumping. 
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3.2 KOOLANOOKA BIF AND QUARTZITE STRATA 
 
Banded Iron Formation (BIF) can be a useful aquifer in locations where it has vugs or 
fracture porosity that may have resulted from weathering processes and structural 
deformation respectively.     
 
It is anticipated that the BIF below the water table – i.e. predominantly magnetitic material 
– has low intrinsic porosity/permeability; however along cross-cutting faults the BIF might 
have developed fracture porosity/permeability. Quartzite strata underlying the western 
flank of the deposit are reported to be deeply weathered and locally fractured; they have 
potential to be productive aquifers, particularly where fractured.  
 
Until hydrogeological testing is conducted, it is estimated that moderate supplies of 
groundwater will be available from the BIF and quartzite rocks on the Midwest tenements, 
probably about 2,000 m3/d from say four bores. Upper levels of the groundwater are likely 
to be fresh, and deeper levels might be brackish or saline. 
 

3.3 ADJACENT BEDROCK AND OVERBURDEN 
 
Adjoining the Koolanooka belt of metasedimentary rocks are mafic, gneissic and granitoid 
rocks, which are also crystalline Archaean-age rocks of the Yilgarn block. In locations 
where they are deeply weathered or cut by fracture zones, they can yield small to moderate 
groundwater supplies. Several stock/domestic bores draw water from such material 
(weathered granitoid) near Koolanooka but there is low potential for supplies at the rates 
required for mining uses. 
 

3.4 PALAEOCHANNEL 
 
A palaeochannel aquifer almost certainly lies beneath or near the palaeodrainage that 
passes 7 km north of Koolanooka mine. It would be capable of providing groundwater at 
the rates required, but the water salinity would be about 200,000 mg/L TDS (almost six 
times as saline as sea water). The palaeochannel groundwater source may be usable for 
dust suppression.  
 

3.5 BLUE HILLS BIF STRATA 
 
The BIF strata in the main Midwest tenements at Blue Hills show broad folds additional to 
the tight along-strike folds common in many BIF-metasediment belts. At Mungada pit the 
strata dip and plunge into the escarpment, therefore bores would need to be located on 
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cross-cutting faults or down-dip of the escarpment, i.e. on relatively high ground. It is 
expected that two or more bores at Blue Hills tenements would yield 500 to 1,000 m3/d 
total, although subsurface geological information has not yet been examined. 
 

4 KOOLANOOKA AREA GROUNDWATER SOURCES 

 

4.1 MINING TENEMENT AREA  
 
The tenements comprise Mining Leases M70/1012–1014 and Exploration Licence 
E70/2558 (Fig 3). They contain the existing Koolanooka open-pit mine and the along-
strike iron deposits planned to be mined by Midwest. Within the tenements the iron-
bearing strata strike about 315° and dip to the west at high angles (70°–90°); they are 
tightly-folded, with axial planes approximately parallel to strike. About 5.5 km of strike 
length is covered by the Midwest tenements. 
 
The pit has been excavated to about 50 m below ground surface on its western side; its 
high wall (on the eastern side) is about 100 m higher than ground surface to the west. It 
contains a water body measuring about 9,600 m2 in area and probably 8 m average depth.  
Water level is about 285 m AHD. A recent sample had a water salinity of 20,000 mg/L 
TDS, i.e. 57 percent of seawater salinity. Given average annual rainfall of 334 mm and 
evaporation of 2,400 mm, the nett evaporation would be 2,066 mm on average. 
 
Calculations for a water body of 8 m depth suggest that the original salinity of the 
groundwater would have been about 2,500 mg/L TDS (based on a volume reduction of 8 
times, over a period of 32 years). Should the average depth of the water body be say 5 m, 
the original salinity would have been about 1,500 mg/L TDS. 
 
Based on the observation that the groundwater inflow does not keep pace with the summer 
evaporation of about 11 mm/d (as evidenced by falling water levels in the pit) the rate of 
inflow at current water levels is calculated to be less than 110 m3/d. 
 
Upper BIF strata are predominantly hematite, overlain locally by kanga and detrital 
material. Most of these deposits are above the water table except in the bottom of the pit 
where the hematite is submerged a few metres. Along strike to the south of the pit the base 
of hematite becomes shallower and is apparently above the water-table elevation. 
 
Magnetite BIF underlies the hematite, extending to depths of 200 m or more, about 50 - 
100 m AHD. It constitutes the major part of the mineral deposit and will be investigated as 
a source of groundwater supplies. There might need to be specific dewatering of this 
material when it is mined at depth (Stage 3, commencing early 2007). There is little current 
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information on the permeability of the magnetite BIF, but a planned metallurgical test hole 
could yield useful data from core inspection and hydraulic testing. Current indications are 
that most of the unweathered magnetite is competent and tight, with very little fracture 
porosity and permeability. Core inspections are planned, to look for fracture zones that 
occur along faults and axial planes, and vuggy material in the weathered material. 
 
Interbedded with the BIF are metasedimentary rocks, both fine-grained and coarse-grained.  
There are also mafic volcanics and intrusives, predominantely along-strike but locally 
cross-cutting; the margins of these might be permeable. 
 
The quartzite strata that underlie the BIF on the western side of the deposit have potential 
for groundwater to be contained in joints and fractures, particularly in the weathered zone. 
 
Description of the drilling conditions by Signet Engineering (1997) indicates that the BIF 
oxidised zone on the western side of the deposit extends to as much as 100 m depth, and is 
locally fractured, contains cavities (infilled by clay, limonite and broken rock), and 
exhibited water loss while being drilled. The quartzite strata are oxidised to similar or 
greater depth. 
 
Weathering and geological structure appear to be suitable for permeable material to exist, 
on the western side of the deposit at sections 49800 mN to 50200 mN, for example. 
 
The main cross-cutting feature that appears to have groundwater potential is the fault zone 
that coincides approximately with the Koolanooka Spring Road where the latter cuts 
through the Koolanooka range of hills. Other major cross-cutting faults lie outside the 
tenements. The cross-cutting dolerite that coincides with a slight valley at the old 
explosives magazine might follow a fault zone and might have sheared margins that are 
permeable. 
 
Small quantities of low-salinity groundwater occur in overburden, mainly weathered 
granitic rock, up to about 2 km west of the pit and at other locations along Fallon Road. It 
appears to have originated from run-off from the Koolanooka Hills and is tapped by 
several farm windmills. While the salinity of 1,100 mg/L TDS is favourable, the supply is 
probably inadequate for the Midwest operation. 
 

4.1.1 Groundwater Test-Drilling Locations 
 
The locations recommended for test-drilling on the current mining tenements at 
Koolanooka are listed in Appendix II and are briefly described below: 
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(1) Koolanooka Springs Road 

Three drill sites are located to intersect fractured BIF, quartzite, and dolerite in the fault 
along the road.  The line of the fault is covered with overburden, but possibly its location 
can be defined by magnetometer survey. With current data, the initial site would be located 
to the west of the prominent BIF ridge and south of the road; it would thus be in the rifle-
range reserve. Two additional test bores are allocated, if required, to locate the most 
permeable material with respect to rock type and fracturing.   Ground elevation is about 
330 m AHD, about 100 m lower than the Koolanooka Hills, therefore groundwater level 
should be less than about 50 m below ground surface. 
 
(2) Koolanooka Pit Area 

The potential for useful groundwater supplies in the vicinity of the pit depends on the 
depth of weathering and structural fracturing in the quartzite and magnetitic BIF, on the 
western side of the deposit.  Three drill sites have been assigned to this area on sections 
50800 N, 50200 N and 49800 N.   
 
(3) Magazine Area  

A cross-cutting dolerite dyke in the vicinity of the former magazine (at about 49320 N) has 
given rise to a local valley, and access across the Koolanooka BIF ridge.  Ground 
elevations are up to 395 m AHD.  Test drilling in this vicinity would target quartzite or 
magnetitic BIF faulted or structurally deformed by the dolerite dyke.  A drill site is 
proposed on the western flank of the ridge.  At the centre of the ridge, groundwater level is 
likely to be 110 m below the bore collar, and would be too deep for practical purposes. 
 
(4) Fault Zone 
 
A cross-cutting, slightly oblique, fault has been mapped crossing the whole ridge at 
48500/48800 N.  It displaces the strata and might have produced rock-fracturing.  Test sites 
have been selected on the eastern and western flanks of the ridge.   
 

4.2 EXPLORATION LICENCE E70/2433 
 
The Exploration Licence area contains the Bowgarder Hills and the south-eastern end of 
the Koolanooka Hills.  As shown on the geological map (Fig 3), both ranges are cut by an 
inferred east-north-easterly fault at the southern end of the tenement. In addition, the 
protruding rectangle in the south-eastern corner of the Exploration Licence contains the 
northern end of a separate BIF ridge that extends about 15 km to the south. 
 
There are low prospects of obtaining useful groundwater supplies in the Bowgarder Hills, 
as the rocks are predominantly Archaean metabasalt and dolerite, with minor metasediment 
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and ultramafic.  The metabasalt appears to be hard and relatively unfractured.  In the fault 
zone to the south of the hills there may be potential for fractured-rock aquifer but from 
field inspection it appears likely that the groundwater is locally saline.  The Water and 
Rivers Commission database indicates a salinity of 10,000 mg/L TDS in a 17 m depth bore 
or well in this vicinity. 
 
In the south-eastern end of the Koolanooka Hills there are good prospects of obtaining 
small to moderate supplies of low salinity water from BIF strata.  A well in this vicinity 
was sampled and found to contain fresh water.  However, the groundwater resource may be 
limited because the strike length of BIF and metasedimentary strata on E70/2433 is only 1 
to 3 km.  In this area, the inferred fault passes about 1 km to the south of the tenement.  
 
The BIF strata in the south-eastern corner of the tenement have not been inspected but they 
have moderate potential to yield fresh to brackish groundwater.  There is about 4 km of 
strike length on the tenement. 
 
No test drilling sites have been selected on E70/2433 because they would be too distant (8 
km minimum) from the mining and beneficiation operations for this stage of the project. 
 

5 AREAS OTHER THAN KOOLANOOKA HILLS 

 

5.1 BLUE HILLS AREA 
 
Should dust-suppression water be required in the Blue Hills area, test-drilling would be 
undertaken in the vicinity of Mungada pit and Mungada West pit to intersect BIF or 
adjoining strata along structural features such as faults. 
 
Two sites have been selected from the data to hand. Their positions might be adjusted 
when additional geological data become available. 
 

6 APPROXIMATE COSTS 

 
Costing for the Stage 1 of groundwater development for the project have been prepared 
using bore-construction prices applicable to recent projects.  They are believed to be 
realistic, but may change a little when tender prices are received. 
 

STAGE 1, YEAR 2004;  KOOLANOOKA MINING TENEMENT AREA 
 
Water requirement: 1,500 m3/d for dust suppression. 
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Programme:   Drill test holes and construct production bores in the northern part 
of the Koolanooka Hills, on the Midwest tenements.  Most of the 
sites are on the western side of the range. 

Scope of Programme: 8 test holes to average depth 120 m. 
 4 production bores to average depth 100 m. 
 4 pumping tests of 48 hours duration. 
 Supervision and reporting. 
Estimated Cost: $216,000 excluding GST (pumps, pipelines, and power excluded). 
 
 

1) Details of the pipeline costings are presented under separate cover. 
2) Costs for bore pumps, borefield pipelines, and power can be prepared following 

further discussions on borefield location and power availability. 
 

7 COST ESTIMATES AND FEASIBILITY STUDY 

 
The work to be undertaken on hydrogeological issues for the bankable feasibility study 
would comprise the following: 
 

1) Conduct the drilling and bore construction programme to establish groundwater 
supplies of 1500 m3/d in the vicinity of Koolanooka Hills. Estimated Cost:  
$216,000. 

2) Examine diamond drill core and photographs from mineral exploration holes, to 
assess the permeability of the material below the water table.  Use the results to 
make an appraisal of pit dewatering and recommend test drilling that might be 
required.  Estimated cost:  $16,000 

 

8 KOOLANOOKA SPRING 

 
Koolanooka Spring is a site of green reed plants close to a small creek bed that passes 
between two granite hills and drains northwards.  There is no surface water or flow at the 
site (425864E  6770819N, AMG) in the dry months of the year, e.g. March 2004 when 
inspected.  A concrete soak well has been constructed here, but it was also dry.  There is a 
small windmill 200 m to the south, but it was not working when inspected. 
 
The spring is reported to carry water in wet seasons; this would be attributed to seepage of 
local rainwater through the soil and weathered bedrock from the adjacent hills and slopes, 
into the gully floor.  Occasional flow down the creek would also contribute. 
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This site is more than 1 km north-east of the strata of the Koolanooka Hills.  It is across 
strike from the latter, and separated by granitic bedrock, which is generally a tight rock, 
that transmits very little groundwater.  Inspection of the bedrock nearby showed no 
evidence of fractured rock that might provide bedrock permeability. 
 
It is concluded that the spring is a near-surface, ephemeral, feature that relies on recent 
rainfall.  The emergence of the spring in wet seasons will not be affected by the operation 
of water bores to be located about two kilometres to the south-west, across strike in 
metasedimentary strata. 
 

9 SUMMARY AND CONCLUSIONS 

 
Water supplies of 1,500 m3/d needed for dust suppression in the first year of the new 
mining programme at Koolanooka will probably be available from groundwater in 
fractured BIF and quartzite strata flanking the Koolanooka Hills.  However, no 
hydrogeological test work has been undertaken to date, and this assessment needs to be 
confirmed by drilling and bore construction. 
 
The water in the current pit would (as estimated) provide the supply for a few weeks.  In- 
flow of water to the pit is unlikely to maintain the supply, although this prediction has not 
been tested and no data have been obtained from the previous operator. 
 
Preliminary costings provided in the report will be refined when the locations are firmed-
up. 
 
 
 
 
 
Dated:   22 April 2004 Rockwater Pty Ltd 
 
 
 
 
 
  J R Passmore 
  Principal Hydrogeologist 
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LIST OF RECOMMENDED BORE SITES FOR 
TESTING GROUNDWATER SUPPLY, 

KOOLANOOKA LEASES 
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Area Mine Grid AMG MGA 

  m E m N m E m N m N m E 
Koolanooka 9470 47600 424060 6768930 424200 6769080 

 Springs  9340 47650 423935 6768865 424075 6769015 
Road 9760 47500 424295 6769120 424435 6769270 

Koolanooka 9745 50800 421850 6771270 421990 6771420 
 Pit  9840 50200 422370 6770935 422510 6771085 

Area 9840 49800 422670 6770675 422810 6770825 
Magazine Area 9690 49315 422925 6770240 423065 6770390 

Fault 10160 48510 423845 6770060 423985 6770210 
 Zone 9620 48780 423280 6769830 423420 6769980 

 
 

Please note:  these locations may be altered to suit access.  Not every hole will be drilled:  
eight have been budgeted. 

 
 


