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The increasing volume of water entering the open cut over the first 4 to 5 yeas of operation 
(see Table 14) is expected due to the steeper hydraulic gradient caused by the increase in 
area and depth of the open cut.  This ultimately decreases during the final few years of the 
Project as the hydraulic gradient decreases following a local lowering of the groundwater table 
(see Figures 26 and 27) and decrease in the area of the open cut mine exposed.  It is also 
worthy of note that the inflows predicted for each stage of the open cut mine are likely to be an 
overestimate of the actual likely inflows.  This is due to the methodology adopted for the 
prediction of groundwater inflow, which assumes that the bulk of material for each stage is 
removed instantaneously, rather than by progressive excavation.  This provides for an 
artificially high initial discharge of water to the open cut void. 
 
When comparing the predicted inflow of groundwater to open cut against likely evaporation, 
the model predicts that there may be a small surplus of water accumulating in the open cut 
area during the Year 1 to 3 and Year 4 to 5 periods.  However, given that the model is likely to 
provide an overestimate of mine in-flows, little water would accumulate within the void, as is 
the case with other coal mines in the area.   
 
A Water Access Licence (WAL) is required for the interception of the groundwater table during 
operations.  The predicted maximum groundwater make during operations is 2.24ML/day, or 
potentially 817.6ML/year.  This groundwater make is termed incidental water make by DWE 
and an incidental water make licence is required.  As the site is not situated within a Water 
Sharing Plan there is no volume restriction placed on the licence.   
 
An incidental water make licence is subjected to fees and charged by the DWE.  The incidental 
water make licence is issued for the life of the Project, is relinquished at the Project completion 
and is not transferable. 
 
 
 
9.2 Criteria for the Assessment of Groundwater Impact 
 
The parameter adopted to assess groundwater impact is the percentage reduction in saturated 
thickness predicted at bores surrounding the Project Site.  This parameter represents the 
reduction of standing water within each monitoring or extraction bore.  A typically accepted 
change in saturated thickness is 10% and is considered to be representative of variation from 
seasonal fluctuations. Comparisons between water table fluctuations observed in 2002 and in 
2007 indicate variations in standing water level of up to 9%. This is comparable with the 10% 
adopted change in saturated thickness. 
 
Impacts on saturated thickness have been adopted to provide trigger levels to identify bores 
that are predicted to be impacted, and for which further evaluation will then be undertaken.  A 
trigger level of 10% reduction in saturated thickness has been adopted to represent variations 
that are outside naturally occurring seasonal fluctuations.  Note that this evaluation does not 
consider the available drawdown within the bore as this can vary from saturated thickness 
depending on the location of the pump within the well.  Therefore, evaluation of available 
drawdown for bores identified by the above trigger levels will be undertaken as part of the 
baseline monitoring programme outlined in a Water Management Plan.  Further evaluation 
also includes a determination of yield.  
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9.3 Assessment of Impacts  
 
9.3.1 Groundwater Bores 
 
The impacts on the groundwater regime surrounding the Project Site from the Project were 
assessed using the calibrated groundwater model.   
 
Modelling predicts that a 2m drawdown in the water table occurs up to 5km from the extent of 
mining.  A decrease in the water table of in excess of 11m may occur at the Project Site 
boundary.  
 
The predicted loss in saturated thickness was calculated for bores surrounding the Project Site 
(see Table 13).  A loss in saturated thickness of 10% was considered to represent a loss 
outside of naturally occurring variations and is the adopted trigger criteria for the evaluation of 
bore impact.  
 
Losses exceeding the adopted trigger criteria were observed at bores located on the ‘Belmont’, 
‘Glenroc’, ‘Surrey’, ‘Roseberry’, ‘Carlton’ and ‘Yarrari’ Properties.  With the exception of part of 
the ‘Roseberry’ property and the ‘Carlton’ and ‘Surrey’ properties, these properties are owned 
by the Proponent and are considered project related.  The ‘Roseberry’ property is also 
considered project related by virtue of conditions in the contract of sale of that portion of the 
property on or immediately adjacent to the Project Site.  Further discussion of impact on the 
bores on project related properties is not required.  Losses above the adopted trigger criteria 
are predicted at the ‘Carlton’ (10% reduction) and ‘Surrey’ (16% reduction) properties and 
discussions with these site owners will be held by the Proponent in relation to the 
implementation of mitigation measures (see Section 9.4). At all other registered bores the 
predicted loss in saturated thickness is less than 10%.  
 
At the completion of the Project, the Project Site is to be rehabilitated for a final long-term land 
use.  Modelling predicts that a 75% recovery of the water table is achieved within 
approximately seven years.  The remaining 25% recovery is predicted to occur over a 
significant timeframe (approximately 100 years) and therefore, when assessing impacts, it 
should be considered that only a 75% recovery occurs.   
 
 
9.3.2 Impact on Groundwater Dependent Ecosystems 
 
The Project is predicted to impact on groundwater within the alluvium and fractured rock 
aquifer.  The depth to groundwater in the aquifer at the Project Site and surrounds is in the 
order of 34m.  Groundwater from within this aquifer has not been observed to form perched 
water tables or springs on or surrounding the Project Site and is also unlikely to recharge the 
alluvium aquifer located to the north and south of the Project Site.  Groundwater dependent 
ecosystems are therefore not likely impacted from drawdown effects within the hard rock 
aquifer.  The DWE advised that tree roots have been recorded within bores in region to a 
depth of 30m, suggesting some degree of groundwater dependence. GCNRC (2007a) advises, 
however, that the vegetation communities found in and adjacent to the Project Site, most 
notably within Vickery State Forest are highly unlikely to set roots at these depths and as such 
would not be dependant on groundwater (recorded to be >30m below surface in 2002 and 
2007). 
 
Further to this evaluation, Schedule 4 of the Water Sharing Plan states ‘There are no high 
priority groundwater dependent ecosystems identified and scheduled at the commencement of 
this Plan’, (WSP 2003). 
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9.3.3 Impact on Water Quality 
 
Groundwater is utilised at sites surrounding the Project Site for the purpose of irrigation and 
stock watering.  Changes to water quality can occur as a result of significant movement in the 
water table resulting in oxidation of some compounds and changes to the chemical 
composition.  
 
Oxidation of pyritic compounds within the coal seams may occur and could result in a 
decrease of groundwater pH and subsequent release of metals.  Further protection of water 
quality is discussed in Section 10. 
 
 
9.4 Mitigation Measures 
 
The focus on the mitigation measures relevant to the Belmont Coal Project relate principally to 
the replacement of the quantity of water that is predicted to be “lost” by a landowner as a result 
of groundwater drawdown caused by the Project. 
 
The principal mitigation measure recommended is the deepening of existing bores to intercept 
groundwater lower in the aquifer to re-instate the previous yield.  In some cases, it may be 
necessary to drill a new groundwater bore.  Confidence in this prediction of bore yield 
restoration is provided by geological information for the area which has identified the presence 
of significant depth of hard rock that would be unaffected by the Project.   
 
Modelling has indicated that impact on bores outside of those owned by the Proponent would 
be restricted to single bores on the ‘Surrey’ and ‘Carlton’ properties. 
 
 
9.5 Summary of Residual Impacts 
 
The results of the modelling analysis indicate that a 2m drawdown of the water table will occur 
up to 5km from the limit of open cut mining over the life of the Project.  Groundwater bores 
located on properties owned by the Proponent, and the Carlton and Surrey properties are 
located within this zone of impact and are predicted to be impacted above the trigger criteria of 
a 10% reduction in saturated thickness. Discussions with the owners of these properties will be 
held by the Proponent in relation to the implementation of mitigation measures. 
 
If required, the predicted impacts would be substantially mitigated through the installation of 
additional or deeper groundwater bores at the impacted properties to replace any loss in yield 
from groundwater bores arising from the Project.  Geological information for the Project Site 
and surrounds indicates that suitable aquifers occur within the fractured rock and are present 
at depths able to supply supplementary water supply.  
 
10 PROTECTION OF GROUNDWATER 
 

10.1 Groundwater Management Plan 
 

A Groundwater Management Plan would be prepared for the management of groundwater as 
part of a Site Water Management Plan for the Project following receipt of Project Approval.  
The Groundwater Management Plan would include details on existing conditions, predicted 
impacts, baseline and model validation monitoring and a contingency plan in the event of 
impacts greater than those predicted. 
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10.2 Groundwater Monitoring  
 

Monitoring of groundwater would incorporate the measurement of groundwater levels in 
selected bores.  
 

Monitoring would comprise the following components. 
 

1. Baseline measurement of saturated thickness and yield on selected bores located 
within 3.5km of the Project Site boundaries.  Additional baseline measurement 
locations may be determined following approval of the Project and include 
considerations such as permissibility of access, predicted impact, proximity of other 
bores at similar pump heights, water quality measurements etc. 

2. Installation of monitoring wells around the perimeter of the Project Site and 
installation of continuous data loggers in four permanent monitoring wells. 
Figure 29 identifies potential locations for the four monitoring wells.  Data loggers 
are to be downloaded every quarter to allow for evaluation of water table trends. 

3. Quarterly water quality monitoring of pH and electrical conductivity is also 
recommended in all eight of the permanent monitoring wells.   

4. Evaluation and monitoring of any additional bores that are identified to be impacted 
and make good any proven deleterious impacts on available drawdown and yield in 
both groundwater bores and springs. 

The frequency of monitoring and range of analytes measured should be reviewed at least 
biennially to ensure the data being collected is meaningful in the ongoing monitoring of impacts 
of the Project.  
 
 

11 DIRECTOR-GENERAL’S REQUIREMENTS  
 
Table 16 records where each of the groundwater-related Director-Generals requirements in 
the Environmental Assessment are addressed in the report.  Table 16 similarly identifies 
where each of the issues raised by the various Government Agencies are addressed.   
 

Table 16 
Coverage of Environmental Assessment Requirements and Environmental Issues 

Aspect Policy/Methodology Section 
Groundwater   
 
 

• Guidelines for Fresh and Marine Water Quality (ANZECC) Section 5.6 

 
 

• The various State Groundwater Policy documents (DWE) Section 2 
 
 
 

• Any Water Sharing Plan under the Water Management Act 
2000 applicable to the site 

Section 2 

 
 
 

• Approved Methods for the Sampling and Analysis of Water 
Pollutants in NSW (DEC) 

Section 5.6 

 
 

• NSW Groundwater Dependent Ecosystem Policy (DWE) Section 2 
 
 

12 ASSESSMENT AGAINST DIPNR REQUIREMENTS AND 
STATE GROUNDWATER POLICY DOCUMENTS 

 
The Project Site is not located within an embargoed groundwater resource area and therefore 
application for a groundwater licence is sought under Part 5 of the Water Act 1912.  Table 17 
identifies the key principles of the Water Act 1912 and the Water Management Act 2000, and 
directs the reader to the relevant section within this document.   
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Table 17 

Assessment of Proposal in Accordance with the relevant Acts 

Principle Comments 
Identification of the relevant groundwater system Section 5.8 details the groundwater system that will be 

encountered by the Project. 
Evaluation of the impact on the groundwater system A hydrogeological study has been completed. The impact 

assessment is presented in Section 9. 
Evaluation of the incidental water make by the 
proposal  

The hydrogeological study undertaken included a 
prediction of incidental water make and is presented in 
Section 9.1.3.  

Measures to ensure the protection of groundwater 
quality during the Project operations 

A Water Management Plan would be developed for use 
during operations and is outlined in Section 10.1. 
Groundwater monitoring is proposed as part of this 
assessment as detailed in Section 10.2. 

Evaluation of impact on groundwater dependent 
ecosystems.  

There are no groundwater dependent ecosystems 
identified at the Project Site and surrounds. Further 
details are presented in Section 8.3.2.  

 
 
13 CONCLUSION 
 
A three dimensional model domain has been developed to predict the extent of impact from 
the proposed Belmont Coal Project.  Modelling has predicted that a 2m drawdown in the water 
table will occur up to 5km from the limit of open cut mining.   
 
A loss in saturated thickness above the adopted trigger criteria of 10% was exceeded only at 
bores located on project related properties and bores GW052956 and GW020461 on the 
‘Surrey’ and ‘Carlton’ properties.  Importantly, it would be possible for the Proponent to mitigate 
predicted loss in saturated thickness through the installation of new and/or deeper 
groundwater bores if required.  Available geological information for the Project Site and 
surrounds indicates that a suitable groundwater aquifer is present at depth within fractured 
rock. 
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APPENDICES 
 
 

(No. of pages excluding this page = 35) 
 
 
 

 Appendix 1: Permeability Test Results (3 pages) 
 

 Appendix 2: Laboratory Report Sheets (31 pages) 
 
Appendix 3: Comment on Geological Logs of EVK95 and 

EVK96 – Belford Dome Resource Consultants 
Pty Ltd (1 page) 

 
 

Note: All Appendices are only included on the Project CD. 
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Appendix 1 
 

Permeability Test Results 
 

(No. of pages excluding this page = 3) 
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Appendix 2 

 
Laboratory Report Sheets 
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Appendix 3 

 
Geological Logs of EVK95 and EVK96 

 
Prepared by 

 
Belford Dome Resource Consultants Pty Ltd 
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Exploration bore hole EVK95 was drilled to depth of 115.6m, approximately 5m through the 
base of the Belmont Coal Seam. Figure 4 of the main report identifies the location of EVK95 
on the Project Site.  Plate 1 is a photograph of the core recovered from EVK95 at a depth of 
114.5m below surface.  This lithology starts approximately 0.15 metres below the base of the 
Belmont coal seam. 
 

 
Plate 1 

Core Photo of EVK95 at 114.5m 
 
Exploration bore hole EVK96 was drilled to depth of 64m, approximately 6m through the base 
of the Belmont Coal Seam. Figure 4 of the main report identifies the location of EVK96 on the 
Project Site.  Plate 2 is a photograph of the core recovered from EVK96 at a depth of 61m 
below surface.  This lithology starts approximately 0.20 metres below the base of the Belmont 
coal seam. 
 

 
Plate 2 

Core Photo of EVK96 at 61m 
 
In both cases the core is described by Jeff Beckett, consultant geologist of Belford Dome 
Resource Consultants Pty Ltd, as interbedded sandstone, granule and pebble conglomerate 
with a clay matrix and secondary siderite cement. It is considered totally impermeable with 
virtually zero porosity due to the secondary cementing in the matrix. 
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