
 

  

Appendix E 
Groundwater Report 



 

 
R E P O R T  

 Groundwater and Surface Water 
Investigations of the McArthur River 

 Prepared for 

Xstrata Plc 
 

 9 December 2005 

42213689/589-A1029.0 

 

 



J:\JOBS\42213689 MRM GROUNDWATER SURFACE WATER\REPORTS\589-A1029.0.DOC\9-DEC-05 

 

 

 

 

 

 

 

 

Project Manager: ………………………………….. 
Chris MacHunter 
Senior Hydrogeologist/Geophysicist 

Project Director: ………………………………….. 
Richard Vogwill 
Senior Principal Hydrogeologist 

URS Australia Pty Ltd 
Level 1, Arkaba House, The Esplanade 
GPO Box 2005, Darwin  NT  0801  
Australia 
Tel: 61 8 8981 2195 
Fax: 61 8 8941 3920 

Office Manager ………………………………….. 
Vic Farrington 
Senior Principal Environmental 
Engineer 

 

Authors: Chris MacHunter 
Senior Hydrogeologist/Geophysicist 
 
Robin Connolly 
Associate Hydrologist 
 
Richard Vogwill 
Senior Principal Hydrogeologist 

Date: 
Reference: 
Status: 

9 December 2005 
589-A1029.0 
FINAL 



Contents 

 

J:\JOBS\42213689 MRM GROUNDWATER SURFACE WATER\REPORTS\589-A1029.0.DOC\9-DEC-05 

i 

1 Introduction------------------------------------------------------------------------------------------------- 1-1 

1.1 Background 1-1 
1.2 Previous Work 1-1 
1.3 Investigation Programme 1-1 

2 Scope of Work --------------------------------------------------------------------------------------------- 2-1 

2.1 Investigation Planning 2-1 
2.2 Field Investigations 2-1 

2.2.1 McArthur River Baseflow Determination 2-1 
2.2.2 Hydrogeological Site Investigations 2-1 

2.3 Reporting 2-2 

3 Stream Gauging ------------------------------------------------------------------------------------------- 3-1 

3.1 Field Investigations 3-1 
3.2 Water Balance 3-1 
3.3 Results and Discussion 3-1 

4 Groundwater Drilling and Testing Programme ------------------------------------------------- 4-1 

4.1 Groundwater Drilling 4-1 
4.1.1 Test Production Bore 4-2 
4.1.2 Groundwater Monitoring Bores 4-2 

4.2 Bore and Aquifer Testing 4-3 
4.2.1 Step Drawdown Tests 4-3 
4.2.2 Constant Rate and Recovery Tests 4-4 

5 Geology and Hydrogeology --------------------------------------------------------------------------- 5-1 

5.1 Geological Setting 5-1 
5.1.1 Regional Setting 5-1 
5.1.2 Geology of the Open Pit 5-1 

5.2 Hydrogeology 5-1 
5.2.1 Groundwater Geology and Aquifer Occurrence 5-1 
5.2.2 Groundwater Levels and Flow 5-2 

6 Refined Groundwater Model -------------------------------------------------------------------------- 6-1 

6.1 Conceptual Hydrogeology Model 6-1 
6.2 Groundwater Flow Model Details 6-1 
6.3 Groundwater Model Calibration 6-1 
6.4 Derived Hydraulic Parameters 6-2 
6.5 Predictive Simulations 6-2 

6.5.1 Pit inflow rates 6-2 
6.5.2 Simulated Drawdown Resulting from Open Pit Dewatering 6-3 

6.6 Potential Environmental Impacts Associated with Dewatering 6-3 
6.6.1 Magnitude of Regional Drawdown 6-3 
6.6.2 Potential Reduction in Streamflow 6-4 

7 Conclusions & Recommendations------------------------------------------------------------------ 7-1 



Contents 

 

J:\JOBS\42213689 MRM GROUNDWATER SURFACE WATER\REPORTS\589-A1029.0.DOC\9-DEC-05 

ii 

7.1 Conclusions 7-1 
7.2 Recommendations 7-2 

8 References -------------------------------------------------------------------------------------------------- 8-1 

9 Limitations -------------------------------------------------------------------------------------------------- 9-1 



List of Tables, Figures & Appendices 

 

J:\JOBS\42213689 MRM GROUNDWATER SURFACE WATER\REPORTS\589-A1029.0.DOC\9-DEC-05 

iii 

Tables 

Table 1  Stream Flow, Groundwater Inflow and Water Quality .............................................. 3-1 
 

Table 2  Groundwater Bores - Construction Details ................................................................ 4-1 
 

Table 3  Step-Drawdown Test Results (T3-1P)........................................................................ 4-4 
 

Table 4  Constant-Discharge Test Results................................................................................ 4-5 
 

Table 5  Final Drawdown in MAC2 and GWM103 (MAC1P & MAC3P).............................. 6-2 
 

Table 6  Hydraulic Parameters Derived from the Calibrated Model ........................................ 6-2 
 
 

Figures 

Figure 1 Regional Locality Plan 
 
Figure 2 Stream Gauging Locations 
 
Figure 3 Flow and Water Quality 
 
Figure 4 Bore Location Plan 
 
Figure 5 Djirrinmini Billabong – Hydrogeological Section 
 
Figure 6 Eastern Pit Extent – Hydrogeological Section 
 
Figure 7 Southern Pit Extent – Hydrogeological Introduction 
 
Figure 8 T3-1P Step Rate Test 
 
Figure 9 T3-1P Constant Rate Test 
 
Figure 10 Groundwater Levels – (mAHD – End of Dry Season 2005) 
 
Figure 11 Steady State Groundwater Levels 
 
Figure 12 Transient Calibration – Bedrock and Alluvium 
 
Figure 13 Estimated Groundwater Inflow 
 
Figure 14 Simulated Drawdown Year 4, Palaeochannel Gravel (Layer 3) 
 
Figure 15 Simulated Drawdown Year 4, Bedrock (Layer 5) 
 
Figure 16 Simulated Drawdown Year 10, Palaeochannel Gravel (Layer 3) 
 



List of Tables, Figures & Appendices 

 

J:\JOBS\42213689 MRM GROUNDWATER SURFACE WATER\REPORTS\589-A1029.0.DOC\9-DEC-05 

iv 

Figure 17 Simulated Drawdown Year 10, Bedrock (Layer 5) 
 
Figure 18 Simulated Drawdown Year 20, Palaeochannel Gravel (Layer 3) 
 
Figure 19 Simulated Drawdown Year 20, Bedrock (Layer 5) 
 
Figure 20 Simulated Drawdown Year 25, Palaeochannel Gravel (Layer 3) 
 
Figure 21 Simulated Drawdown Year 25, Bedrock (Layer 4) 
 
Figure 22 Simulated Drawdown Year 25, Weathered Bedrock (Layer 5) 
 

Appendices 

Appendix A Bore Completion Diagrams 
 

 

 




