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1.0 Introduction 
 

This Groundwater Contingency Plan for the Werris Creek Coal Mine has been prepared: 

 

• in accordance with Condition 30 (Schedule 4) of DA 172-7-2004. 

 

Condition 30 states: 

“30. Within 6 months of this consent, the Applicant shall prepare a Groundwater Contingency 

Plan to the satisfaction of the Director-General. This Plan shall: 

(a) include a program to establish the natural variability of groundwater quality and quantity; 

(b) establish trigger levels, benchmarks and contingency criteria; 

(c) provide measures to mitigate any impacts of the mine on the quality or quantity of 

groundwater supplies available on privately-owned land; and 

(d) provide for negotiated agreements with affected landowners, including compensation where 

mining impacts result in increased extraction costs for landowners”; 

 

• following a meeting with Mr Peter Sinclair (Manager, Hydrogeology), Mr Tikiri Tenakoon 

(Hydrogeologist) and Ms Christie Jackson (Environmental Review Officer) with the Tamworth office 

of DIPNR on 04 August 2005. 

 

With respect to groundwater chemistry, WCC recognises that a change in the beneficial use of the water 

should not occur as a consequence of its mining or mining-related activities. 

 

The following sections initially describe the groundwater environment in the vicinity of the Werris Creek 

Mine and then address the aspects specifically identified in Condition 30. 

 

2.0 Werris Creek Coal Mine Groundwater Environment 
 
The groundwater within the vicinity of the Werris Creek Coal Mine comprises three principal aquifers, 

namely: 

• Permian Coal Measures;  

• Werrie Basalt; and  

• Quaternary sediments. 

 

The Permian coal measures comprise a closed basin surrounded by weathered basalt and low 

permeability claystone. Flow rates and storage capacities are small with the coal measures aquifer with 

groundwater flow calculated to be approximately 1m/year flowing from north to south. 
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Within this aquifer, groundwater generally occurs at between 10m and 30m below the surface, ie at 

approximately 365m AHD. 

 

The water within the Permian Coal Measures aquifer is Calcium Bicarbonate type. 

 

To the south of the Permian coal measures, groundwater occurs within the Werrie Basalt aquifer at 

between 8m and 10m below natural ground level. This aquifer is recharged by direct infiltration of rainfall 

and also from runoff from the surrounding Carboniferous sandstone ridges which drive the flow of 

groundwater south towards Quipolly Creek. Based on the average permeability and gradient, 

groundwater flow within the Werrie Basalt is calculated to approximate 3m/year. Minimal flow is expected 

to occur between the Permian coal measures and Werrie Basalt as the upper layers of weathered basalt 

effectively form an impermeable barrier between the two water-bearing strata. The water within the 

Werrie Basalt aquifer is a Sodium Bicarbonate type. 

 

Within the Quipolly Creek Valley to the south of the mine, groundwater occurs at approximately 6m to 7m 

below surface level within high permeability quaternary alluvial sediments. This aquifer is recharged 

through direct infiltration of rainfall, and from the upper catchment of the Quipolly Creek to the east, with 

groundwater flow to the west at an estimated rate of 150m/year. Water within the alluvial aquifer is a 

Sodium Bicarbonate type. 

 

Minor interaction between the Werrie Basalt and this alluvial aquifer would be expected as south-flowing 

groundwater within the basalt strata meets the westerly-flowing groundwater of alluvial sediments. 

 

3.0 Monitoring Programme 
 
The approved Site Water Management Plan for the Werris Creek Coal Mine identifies a network of nine 

groundwater monitoring bores as shown on Figure 1. The positions of these bores have been selected to 

enable an assessment of quantity, ie level, and quality impacts (if any) on local groundwater aquifers as a 

consequence of mining and associated activities such as excavation of the open cut, storage of coal 

stocks, blasting and the on-site presence and use of large quantities of hydrocarbons such as diesel fuel 

and oil. 

 

Table 1 reproduces details on the “approved” monitoring frequency, parameters and sampling method for 

each site. 
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TABLE 1 

Groundwater Monitoring Programme – Werris Creek Coal Mine *1 

QUARTERLY (LIFE OF MINE) 
MONITORING BORE PARAMETER UNITS METHOD 

MW-1 *2, MW-2 *2, MW-3 *2, 
MW-4 *2, MW-5 *2, MW-6 *2, 
MW-7, MW-8, and MW-9 

Standing water level m In-situ 

QUARTERLY FOR INITIAL 12 MONTHS THEN 6-MONTHLY 

MW-1 *2, MW-2 *2, MW-3 *2, 
MW-4 *2, MW-5 *2, MW-6 *2, 
MW-7, MW-8, and MW-9 

Total Nitrogen 
Nitrate Nitrogen 
Total Phosphorus 
Reactive Phosphorus 
Oil and Grease 
TPH 
Arsenic 
Cadmium 
Chromium 
Nickel 
Lead 
Copper 
Manganese 
Zinc  
Sodium 
Potassium 
Calcium 
Chloride 
Sulphate 
Total Alkalinity 
Conductivity 
pH 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

uS/cm 
 

Representative Sample 
Representative Sample 
Representative Sample 
Representative Sample 
Representative Sample 
Representative Sample 
Representative Sample 
Representative Sample 
Representative Sample 
Representative Sample 
Representative Sample 
Representative Sample 
Representative Sample 
Representative Sample 
Representative Sample 
Representative Sample 
Representative Sample 
Representative Sample 
Representative Sample 
Representative Sample 

In-situ 
In-situ 

Note: 
*1 As presented in the approved Site Water Management Plan 
*2 EPL 12290 notes that the frequency of monitoring and parameters identified in bold may be 

varied by DEC once the variability of the groundwater quality is established 
 

 
 
In addition to the programme identified in Table 1, WCC has, and will, undertake additional groundwater 

level and/or quality monitoring programmes as agreed with surrounding landowners in order to provide a 

greater knowledge of groundwater chemistry and/or natural level fluctuations, as well as continually 

monitoring the groundwater level at Site MW-7 (subject to the agreement of the landowner) by means of a 

data logger. 
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4.0 Trigger Levels, Benchmarks / Contingency Criteria 
 
Table 2 presents the trigger levels for changes in groundwater level and chemistry agreed with DIPNR 

Tamworth. The trigger levels will be assessed against a benchmark of the natural conditions which have 

been and/or are currently being established through the baseline monitoring programme. 

 

 

TABLE 2 
Trigger Levels and Benchmarks 

Parameter Measure Benchmark Trigger Level 

Standing Water Level Saturated Thickness Natural Conditions 15% Reduction 

Chemistry EC Natural Conditions 15% Increase 

 pH Natural Conditions 15% Increase or Decrease 

 

 

In the event that routine monitoring indicates that a trigger has been reached or is being approached, WCC 

will commission a hydrogeologist to review the data, with the outcomes of that review, including any 

recommendations, being subject to discussion and agreement with the DIPNR hydrogeologists. 

 

A trigger of pH or EC would initially lead to an increase in the analytes monitored and/or frequency of 

sampling to confirm the magnitude and extent of the change in water chemistry and verify the change is a 

consequence of mining.  

 

Should the saturated thickness trigger level be achieved in any bore, WCC will notify the affected 

landowner(s) and, if WCC’s and DIPNR’s hydrogeologists are of the opinion that the reduction is a 

consequence of mining, initiate the mitigation measures identified in Section 5.2. An independent authority 

may also be used where a dispute arises as to the cause of the change, given that groundwater supply and 

quality can be affected by non-mining related factors such as bore siltation, aquifer depletion by large scale 

agricultural users, bacterial infection, fertilizer contamination etc. 
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5.0 Mitigation Measures 

5.1 Groundwater Quality 
 
In the event a major liquid hydrocarbon/contaminant spill was to occur, WCC will implement the following  

3-phase remediation plan. 

 

Phase 1 
 

Recover as much as possible at the source by pumping the contaminant from the surface and excavating 

contaminated materials and stockpiling them on site under cover and on an impermeable surface (eg a 

high density polyethylene sheet). This material will later be bio-remediated on site and/or transported to an 

approved waste depot. 

 

Phase 2 – Source Control 
 

Begin hydraulic control of the source to prevent spreading of contamination. This will involve digging one or 

more holes close to the centre of the spill area, and pumping from these holes to create a cone of 

depression with a hydraulic gradient towards the holes. This will prevent movement of contamination away 

from the area of the spill. 

 

Phase 3 – Recovery 
 

If necessary, install boreholes to remove and treat contaminated groundwater. Any contaminated surface 

water or groundwater recovered will be treated on site prior to release (or use for processing or dust 

suppression) under an EPA licence. 

 

No solid potential contaminants will be used on the site in sufficient quantity as to require development of a 

specific contingency plan. However, any spillages of such materials, eg explosives, will immediately be 

cleaned up and disposed of in an appropriate manner approved by DEC. 

 

Notwithstanding the measures identified above, WCC recognise that the potential remains for changes in 

groundwater quality to occur which may or may not be a consequence of potential contaminants used on 

the mine site. Should such a situation be demonstrated by monitoring, appropriate measures to mitigate 

impacts on groundwater quality will be developed in consultation with DIPNR’s hydrogeologists, with the 

nature of the “appropriate solution(s)”, eg pumping and treatment, isolation or remediation, being 

dependent on the nature of the issue. 
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5.2 Groundwater Quantity 
 
In the event that monitoring identifies a reduction in the saturated thickness within any bore which is in 

excess of the identified trigger level and a consequence of mining, WCC will enter into negotiations with the 

affected landowners with the intent of formulating an agreement which provides for one or a combination 

of: 

• re-establishment of saturated thickness in the affected bore(s) through bore deepening; 

• establishment of additional bores to provide a yield at least equivalent to the affected bore prior to 

mining; 

• provision of access to alternative sources of water; and  

• monetary compensation to reflect increased water extraction costs (if any), for example as a 

consequence of lowering pumps or installation of additional or alternative pumping equipment. 
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