
5 August 2021 

Attention: Garry Gough 

Idemitsu Australia Resources 

9/175 Eagle St, Brisbane 4000 

Garry, 

Ensham Life of Mine Extension Project EIS 

Appendix E-2a Mine Water Balance Addendum 

Introduction 

Comments have been received from the Queensland Department of Environment and 

Science (DES) and the Independent Expert Scientific Committee on Coal Seam Gas and 

Large Coal Mining Development (IESC) related to water balance modelling for the Ensham 

Life of Mine Extension Environmental Impact Statement (EIS).  Specific comments were 

related to lack of model calibration.  Given that model calibration is not feasible, Hydro 

Engineering & Consulting Pty Ltd (HEC) have undertaken a series of model sensitivity 

simulations and this letter report summarising the key results of those simulations. 

Summary of Requests 

The following requests were received from DES and IESC requesting calibration be carried 

out on the water balance model: 

- DES, RFI 28, Item 2; and

- IESC, RFI 31, Item 5a.

Model calibration is not feasible within the required timeframe.  Rather, a series of model 

sensitivity simulations have been undertaken to assess potential variation of model results if 

key simulation parameters were affected by calibration.   

Furthermore, the following request was received requesting a water balance model sensitivity 

analysis regarding groundwater inflows: 

- IESC, RFI 31, Item 6.

Description of Sensitivity Simulations 

In our experience, a plus or minus 25% variation of key simulation parameters provides a fair 

assessment of the potential variation of model results.  Six sensitivity simulations have been 

carried out as follows: 

1. Groundwater High: predicted groundwater inflows to the Underground Mine

increased by 25%1.

2. Groundwater Low: predicted groundwater inflows to the Underground Mine

decreased by 25%1.

1  Furthermore, the groundwater consultant (SLR) has carried out 20 sensitivity simulations and a range of plus or 
minus 25% encompasses all but 2 of these scenarios. 
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3. Runoff High: AWBM2 surface store capacities for each sub-catchment decreased 

by 25%. 

4. Runoff Low: AWBM3 surface store capacities for each sub-catchment increased by 

25%. 

5. Salinity High: salinity source value for groundwater and runoff increased by 25%. 

6. Salinity Low: salinity source value for groundwater and runoff decreased by 25%. 

All simulations have been carried out with the Extension Project only (i.e. not for the existing 

operations). 

Key Results of Sensitivity Simulations 

Figure 1 shows the results of the predicted stored water volumes in the Ensham Underground 

for the Extension Project as reported in the EIS as well as the sensitivity simulations.  Note 

that only results for the Groundwater High and Groundwater Low sensitivity simulations have 

been included as the remaining four sensitivity simulations showed no change from the 

Extension Project (EIS) reported inventory. 

 

Figure 1 Ensham Underground Predicted Storage – Sensitivity 

The Ensham underground storage capacity is currently approximately 6,000 ML although this 

will expand over the lifetime of the operations.  Figure 1 shows the volumes that have been 

modelled as being stored in the completed underground during operations.  These volumes 

show the forecast underground storage capacity required over time. 

 
2  Australian Water Balance Model – refer to Appendix E-2: Ensham Life of Mine Extension Project 

Water Balance Model Development Report (HEC, 2021) 
3  Australian Water Balance Model – refer to Appendix E-2: Ensham Life of Mine Extension Project 

Water Balance Model Development Report (HEC, 2021) 
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Figure 2 shows the results for the median predicted surface stored water volumes for the 

Extension Project (EIS) as well as the sensitivity simulations. 

 

Figure 2 Predicted Median Total Site Surface Inventory – Sensitivity 

The Groundwater High and the Runoff High sensitivity simulations in Figure 2 show the 

greatest forecast increase in surface inventory over the simulation period however predicted 

stored water volumes are less than 25% greater than Extension Project (EIS) forecasts and 

are well below the mine affected water storage capacity.  The simulated 95th percentile surface 

inventory for the two sensitivity simulations with the highest forecast volumes (Groundwater 

High and Runoff High) and as reported in the EIS for the Extension Project are shown in Figure 

3. 

Mine affected water storage capacity increases at the start of 2023 and 
remains above 48,000 ML for the remainder of the simulation period 



 

j1504-09.l2d.docx       Page 4 

 

Figure 3 Predicted 95th Percentile Total Site Surface Inventory – Sensitivity 

Figure 3 illustrates that even for the 95th percentile results, simulated surface inventory 

volumes are well below capacity. 

Figure 4 shows the results for the predicted annual median controlled release volumes to the 

Nogoa River for the Extension Project (EIS) as well as the sensitivity simulations. 

 

Figure 4 Predicted Annual Median Controlled Release to Nogoa River – Sensitivity 
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Figure 4 shows that for the Groundwater High sensitivity simulation, the higher groundwater 

inflows being pumped from the underground to the surface allow more water to be available 

in the surface storages for controlled release to the Nogoa River.  Median forecast controlled 

release volumes for the Runoff High sensitivity simulation are also higher because of the 

higher volume of water reporting to site from runoff.  Generally, the Salinity Low sensitivity 

simulation results in higher forecast median controlled release volumes compared to the 

Extension Project (EIS) likely due to lower salinity in stored water on site meaning more 

opportunity for release.  Surface water inventory and capacity results provided in Figure 2 

show that the site has sufficient storage capacity to store water if needed and would only 

release water in accordance with the site’s existing environmental authority on which model 

simulations are based. 

Figure 5 shows the results for the predicted annual median extraction volumes from the Nogoa 

River for the Extension Project (EIS) as well as the sensitivity simulations. 

 

Figure 5 Predicted Licensed Extraction from Nogoa River – Sensitivity 

Figure 5 shows there is no change to median predicted licensed extraction from the Nogoa 

River for any of the sensitivity simulations. 

Yours faithfully, 

  

Dayjil Buhle Tony Marszalek 

Senior Water Resources Engineer Director 


