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DISCLAIMER 
 

The data used in this report were obtained using Advanced Geosciences Sting R1, 56 
channel AC resistivity system which was operated by Earth Technology Solutions Pty 
Ltd. The interpretations given in this report are based on judgement and experience of 
ETS’s and Groundsearch’s personnel. They are provided for Coal & Allied Operations 
Pty Ltd’s sole use in accordance with a specified brief. As such, they do not 
necessarily address all aspects of ground conditions and behaviour on the subject 
site. The responsibility of Groundsearch Australia is solely to Coal & Allied Operations 
Pty Ltd and it is not intended that any third party rely on this report. This report shall 
not be reproduced either wholly or in part without the written permission of 
Groundsearch Australia Pty. Limited. 
 
 
For and on behalf of Groundsearch Australia Pty. Limited 
 
 
 
 
John Lea B.Sc. (Hons) MAusIMM (CP) MMICA  
Principal Geologist and Director 
3 November 2006 
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Executive Summary 
 

A surface resistivity imaging survey was completed over a portion of the proposed 
Glider Pit area on 14 and 15 June 2006 to trial the application of the surface 
resistivity method to delineate the vertical and horizontal boundaries between alluvial 
sediments and Permian coal measures. 

The surface resistivity imaging trial has been successfully completed, and inverted 
subsurface resistivity models have been derived for each profile completed. 

A second survey was completed on 21 and 22 August 2006 to provide additional data to 
enable the interpretation of the limit of Wollombi Brook alluvium and a detailed resistivity 
depth sounding at one location.  

 

1.0 Introduction 

The southern extent of the proposed Glider Pit depends on the limit of the alluvium that 
might connect hydraulically the coal workings with the Wollombi Brook. 

A 2005 desktop study showed that a conclusive delineation of the extent of alluvium is not 
possible using the available drilling data.  

Therefore, the surface resistivity trial was planned using an Advanced Geosciences Sting 
R1, 56 channel AC resistivity system which was operated by Earth Technology Solutions 
Pty Ltd. 

Subsequent modelling of the measured apparent resistivity values was carried out using 
EarthImager 2D specialist resistivity modelling software, to reconstruct the subsurface 
resistivity distribution. 

 

2.0 Methodology 

The surface resistivity imaging method determines the subsurface resistivity distribution 
by making measurements at points along the ground surface. From these measurements, 
true resistivity of the subsurface can be estimated.   

Nine resistivity profiles were completed in two separate surveys on 14 and 15 June and 
21 and 22 August 2006 – Figure 1. 

The survey data for the position of the survey lines are provided in Table 1. 
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Table 1. Survey line data 

 

Line Peg / Position 
(Dist) 

Easting Northing RL 

Start (0m) 314600 6396404 82.3 Line A 

A7 / End (275m) 314819 6396245 60.9 

B1 / Start (0m) 314349 6396146 68.1 Line B 

B9 / End (550m) 314876 6395994 61.5 

C1 / Start (0m) 314489 6396346 76.2 Line C 

C11 / End (475m) 314849 6396038 61.3 

D1 / Start (0m) 314548 6396201 70.4 Line D 

D6 / End (275m) 314773 6396044 66.5 

E1 / Start (0m) 314513 6396089 68.6 Line E 

E6 / End (415m) 314810 6395800 68.2 

F1 / Start (0m) 314574 6395989 67.2 Line F 

F4 / End (135m) 314665 6396089 68.7 

G1 / Start (0m) 314599 6395950 53.5 Line G 

G5 / End (135m) 314695 6396045 55.2 

H1 / Start (m) 314634 6395910 53.5 Line H 

H4 / End (135m) 314727 6396008 55.0 

I1 / Start (0m) 314554 6395890 67.3 Line I 

I4 / End (275m) 314630 6396155 70.1 
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Figure 1. 

Resistivity survey lines locations 
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The locations of lines A, B and C were chosen to extend from boreholes which had 
indicated no alluvial cover, to the edge of the Wollombi Brook where available drilling data 
indicates a maximum alluvium thickness. The resistivity lines were positioned to extend 
past boreholes where possible, to allow calibration of the geophysical results. 

The remaining lines were chosen to provide additional data for the interpretation of limit of 
the alluvium. 

Pegs or sprayed markers were placed at the ends of the resistivity profiles and at a 
number of intermediate points where a change in slope of the ground surface occurred.  
These points were picked up by a surveyor following completion of the resistivity field 
work. 

Apparent resistivity measurements were made by injecting current into the ground 
through two current electrodes and measuring the resultant voltage difference at two 
potential electrodes using an Advanced Geosciences Sting R1, 56 channel AC resistivity 
system with Swift smart cable electrode system.  Electrodes were deployed at 5m 
intervals along a linear array, over various lengths per electrode array.  The array was 
“rolled along” to ensure full data coverage for profiles longer than 275m. 

The Schlumberger Resistivity Array was used, which involves the input of current though 
an outer pair of electrodes, and the measurement of resistance through a second inner 
pair of electrodes.  The electrode separations were expanded to achieve a range of 
investigation up to a maximum depth of approximately 30m. 

Inversion modelling of the measured apparent resistivity values was carried out using 
EarthImager 2D specialist resistivity modelling software without assumptions of the 
resistivity distribution within the subsurface.  
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3.0 Results 

The modelled 2-dimensional distribution of earth resistivities beneath each of the 
resistivity profiles which best fit the field data is shown in Figures 2 and 3.  

 

 

Figure 2.  Stage 1 modelled resistivity profiles – not to scale 
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Figure3.  Stage 2 modelled resistivity profiles – not to scale 
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Relatively high resistivity (100 to 500 Ohmm) are observed in the shallow zone of alluvial 
sediments compared with the relatively conductive (10 to 50 Ohmm) coal measures.  The 
contact between these two units is well away from the Wollombi Brook but the profiles 
adjacent to the brook show a more complex resistivity distribution and the base of the 
alluvium appears more poorly defined. 

The limit of the alluvium is shown as the red line and its areal extent is indicated by the 
yellow striped area in Figure 1. 

The higher resistivity values that occur in the lower, central portions might represent 
mining-induced anomalies associated with the abandoned Mt Arthur coal seam workings.  

 

4.0 Resistivity Depth Sounding 

One, detailed depth sounding was carried out at location  314769E, 6396006N (see 
Figure 1) to acquire data to calculate the depth of the alluvium and investigate the nature 
of the weathered coal measures material. The interpreted results are shown in Figure 4. 

The base of the alluvium is interpreted to be 6.4 mbgl but the base of weathering is at 
approximately 13.0 mbgl.               

The method involved expanding the current and potential electrodes incrementally in 
a linear array about a midpoint for the resistivity depth sounding which provides 
detailed geoelectric data at an increasing effective depth. 

A Sting R1 AC digital resistivity meter was used in “manual” mode, to complete a 
Schlumberger Array sounding using electrode “a” spacings of between 1.0m and 
68.1m - a maximum current electrode separation of approximately 140 m in 
accordance with accepted practice. 
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Figure 4. Resistivity sounding model 

 
5.0 CONCLUSIONS 

The surface resistivity imaging survey has been successfully completed with inverted 
subsurface resistivity models derived for each data line. 

In general, high resistivity values are observed in the alluvial sediments compared to the 
relatively conductive coal measures.   

The limit of the Wollombi Brook alluvium is plotted in Figure 1. 
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