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1 BACKGROUND 

 

Talis Consultants (Talis) is conducting site investigations for the Pilbara Regional Waste 

Management Facility (PRWMF) which is planned to be constructed near Onslow. Talis has carried 

out hydrogeological and geotechnical investigations at the site, and engaged Rockwater to review 

the hydrogeological investigations and assessment. 

 

This review covers the information contained in the Talis report: Phase 1 Hydrogeological Risk 

Assessment Draft, Onslow Site Investigations, report to Shire of Ashburton dated August 2018. 

Some of the hydrogeological information is also included in a second report: Geotechnical 

Investigation Draft, Onslow Site Investigations, report to Shire of Ashburton dated July 2018. 

 

The site of the planned PRWMF is located on the southern side of Onslow Road, approximately 

36 km south-east of Onslow. 

1.1 SCOPE OF REVIEW 

 

The review was to include the following tasks given in an email dated 18 May 2018: 

 

1. Review of the following reports and drawings: 

o Geotechnical Investigation Report (Talis, 2018) 

o Hydrogeological Investigation Report (Talis, 2018) 

o Drawings of the current layout and design of the PRWMF 

2. A literature review of available regional hydrogeological published and unpublished data 

3. Compare the key site hydrogeological characteristics in relation to the regional 

hydrogeology obtained from the literature review. Specifically in regards to the following: 

o Flow direction 

o Hydraulic gradient 

o Hydraulic conductivity/transmissivity  
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o Groundwater geochemistry  

o Groundwater depth 

 

3 RESULTS OF REVIEW  

3.1 LITERATURE REVIEW 

 

Most of the key publications covering the northern onshore part of the Carnarvon Basin, in which 

the site is situated, have been referred to in the Talis reports. These include: 

 

Geology 

 

Geology of the Carnarvon Basin Western Australia, by R.M. Hocking, H.T. Moors, and W.J.E. Van 

de Graff (1987). Bulletin 133 Geological Survey of Western Australia. 

 

Petroleum Geology of the Peedamullah Shelf and Onslow Terrace, Northern Carnarvon Basin, 

Western Australia, by A. Crostella, R.P. Iaski, K.A. Blundell, A.R. Yasin, and K,A.R. Ghori (2000). 

Report 73 Geological Survey of Western Australia. 

 

These reports show that Cretaceous sediments of the Winning Group subcrop beneath recent 

superficial sediments, at the PRWMF site. 

 

Hydrogeology 

 

There have been few comprehensive hydrogeological reports covering the Carnarvon Basin, and 

only the report by Allen cited below covers the PRWMF site in any detail: 

 

Groundwater, Allen, A. D., in Geology of the Carnarvon Basin, 1987, Western Australia Geological 

Survey, Bulletin 133, p. 237-244. 

 

Carnarvon Artesian Basin Water Management Plan, 2007, Department of Water Report WRAP 24. 

 

The Pilbara Coast Study, T. Haig, 2009, Department of Water Report HG 34. 

 

Carnarvon Basin, Hydrogeology and Hydrochemistry of the confined groundwater systems, WA, 

R.Wills and S. Dogramaci, 2000, Water and Rivers Commission Report No. 170. 

 

The 2007 Water Management Plan includes a brief description of the hydrogeology of the 

Carnarvon Basin, including two aquifers likely to be present in the PRWMF site area: the Windalia 

Radiolarite and Windalia Sand Member; and the Birdrong Sandstone. Other aquifers mentioned in 

the Talis reports (Nannyarra, Kopke and Tumblagooda Sandstones) will not be present at the 

PRWMF site. 

 

The 2009 Pilbara Coast Study only covers Cenozoic aquifers in the main coastal drainages. 

 

The 2000 Wills and Dogramaci report covers only the part of the basin south of Carnarvon. 
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3.2 HYDROGEOLOGICAL REVIEW 

 
The site investigations by Talis indicate that the planned landfill site is covered by aeolian silty 

sand (“Pindan”), which overlies sandstone interbedded with conglomerate of probable 

Cretaceous age. The sandstone is fine to medium or medium grained, consolidated, and is 

commonly vuggy and jointed. The conglomerate is silicified. These sediments appear to be 

weathered and are commonly silicified and have some clay content near their upper surface. 

There are also minor clayey interbeds within the sequence. 

It is not known whether the sandstone and conglomerate belongs to a recognised formation. 

Publications by the Geological Survey of Western Australia (cited above), and the geological log 

for Minderoo No. 1, the nearest petroleum exploration well located 20 km to the west, indicate 

that the site is probably underlain by fine-grained formations of the Winning Group, including the 

Gearle Siltstone and the Windalia Radiolarite, and so the sandstone and conglomerate could be 

part of the Windalia Radiolarite as suggested by Talis, although no Radiolaria were recorded. The 

Birdrong Sandstone (the main artesian aquifer recognised and developed for water supplies in the 

Carnarvon Basin) is at a depth of about 270 m (Allen, 1987). 

The Talis investigations show that the water table is generally six to seven metres deep, and lies 

within the Cretaceous sediments. The groundwater is shown from bores at the site to flow to the 

west-north-west under a hydraulic gradient of 0.0016 m/m. The measured water levels and 

direction of flow are consistent with those indicated by groundwater levels measured at various 

times and recorded in the Department of Water and Environmental Regulation (DWER) Water 

Information Reporting (WIR) database (see attached figure) although the regional gradient is 

lower (0.0012), suggesting that the landfill site rocks might be less conductive than those in the 

greater region.  

Groundwater at the site is brackish, with salinity of around 2,000 to 3,000 mg/L TDS. The 

groundwater is of suitable quality for stock use, but is unsuitable for potable use without 

treatment. Water analyses show that the groundwater is high in nitrogen (up to 18 mg/L), and has 

low phosphorus and metal concentrations. These and other potential constituents of concern 

have been well characterised by the sampling and analyses to date. 

In comparison, groundwater in the Birdrong Sandstone, deep beneath the site, has a hydraulic 

head of about 18 m AHD, 6 to 11 m above those in the Cretaceous sediments, and salinity about 

5,000 mg/L TDS (Allen, 1987). With the higher (artesian) heads in the Birdrong Sandstone, there is 

no potential for groundwater at the site to seep down into that aquifer. Also, recharge to the 

Birdrong Sandstone occurs in areas where the formation outcrops near the eastern edge of the 

Carnarvon Basin, which are well east (up-gradient) of the landfill site. 

Falling Head permeability tests conducted by Talis give low values of hydraulic conductivity for the 

Cretaceous sediments, with a maximum value of 0.36 m/d indicated. That value was used in 

estimating groundwater flow velocity. Using the highest measured value is sensible, as from our 

experience, falling-head tests tend to under-estimate hydraulic conductivity due to the low 

applied head and effects such as smearing of muds blocking joints and pores in the borehole wall. 

Velocity is given by the equation: V = KH x i/n, where KH is hydraulic conductivity, i = hydraulic 

gradient, and n = effective porosity (the pores that are interconnected and enable flow through 

them). The latter value is uncertain, but is likely to be about 0.1 (10 %) as used by Talis. Velocities 
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of about 2 m/year were calculated by Talis. It is possible that pumping test results could indicate 

the hydraulic conductivity, and hence the velocity, is up to five times higher (but the flow velocity 

would still be low). 

There is likely to be sufficient permeability of the sediments to support bores that could be used 

to intercept any contaminated groundwater, if that proved necessary. 

Groundwater in the Cretaceous sediments could flow from the site to other bores and wells. The 

closest recorded bore or well (in the WIR database) is McCanns Well, 4 km to the west. 

Ultimately, the groundwater will discharge further west to lakes (unless the lakes are surface 

water features only), the Ashburton River, or the ocean. 

 

4 CONCLUSIONS  

 

The investigations and assessment of hydrogeological aspects of the planned PRWMF site have 

been well covered by Talis. 

 

Falling Head permeability tests were used to determine hydraulic conductivity of the sandstone 

and conglomerate which transports groundwater beneath the site. They appear to have been 

conducted and analysed correctly; and the method is widely accepted for measuring hydraulic 

conductivity in sediments of low conductivity. From our experience, the method tends to under-

estimate hydraulic conductivity, which is used to calculate groundwater flow velocity, and so the 

velocities could be higher than calculated, but still low. 

 

 

Dated: 30 August 2018 Rockwater Pty Ltd 

 

 

 

 

 P H Wharton 

 Principal  
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