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1.0 Scope 
 
Liddell Colliery is located approximately 25 kilometres north-west of Singleton in the Hunter 
Valley of New South Wales (refer to Figure 1.1). The Colliery is operated by Liddell Coal 
Operations Pty Limited (Liddell Coal) on behalf of the Liddell Joint Venture between Xstrata 
Coal Australia Pty Ltd and Mitsui Matsushima Australia Pty Ltd.   
 
This Groundwater Monitoring Program is part of a set of documents prepared to support a 
Water Management Plan required by the modified development consent (DA - 305-11-01).  
This program outlines the groundwater monitoring required to be undertaken by Liddell Coal, 
to ensure compliance with statutory requirements at Liddell Colliery.  The program addresses 
the requirements contained in the modified development consent (DA - 305-11-01). The 
program also addresses the requirements of the Liddell Colliery Environmental Protection 
Licence (EPL). 
 
This program also specifically satisfies schedule 3, condition 27 of the development consent, 
which requires the development of a groundwater monitoring program.  The groundwater 
monitoring program is required to be included as part of the Water Management Plan 
prepared for the development.   
 
The requirements of schedule 3, condition 27 of the development consent are summarised in 
Table 1.1.  

 
Table 1.1 – Development Consent Condition 27 - Requirements for the  

Groundwater Monitoring Program 
 

Condition Requirements Relevant Section of Program 
27. The Applicant shall regularly monitor:  
27. a) the volume of groundwater seeping into the open 

cut mine workings 
Section 5.0 

27. b) regional groundwater levels and quality in the 
surrounding aquifers 

Section 5.0 

27. c) the groundwater pressure response in the 
surrounding coal measures 

Section 5.0 

27. d) report the results of this monitoring in the AEMR Section 6.0 
 to the satisfaction of the Director-General.  

Note: The groundwater monitoring program must be consistent with the current version of Approved Methods for the Sampling 
and analysis of Water Pollutants in New South Wales (DEC, 2004). 
 
 
All monitoring is to be undertaken in accordance with Liddell Colliery procedure for 
environmental monitoring and evaluation.   
 
 
1.1 Program Objectives 
 
In addition to complying with the conditions of the development consent, this program has been 
developed to update the existing groundwater monitoring program. This program includes 
mechanisms to provide: 
 
• an estimate of the groundwater contribution to the operation’s water balance through 

groundwater seeping into the open cut mine workings;  
 
• information on regional groundwater levels; 
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• information on quality in the surrounding aquifers; and 
 
• details on the groundwater pressure response in the surrounding coal measures. 
 
 

2.0 Groundwater System and Impacts 
 
Liddell Colliery is situated in a region with two general aquifer types:  
 
• a localised alluvial aquifer associated with the surface water of Bayswater and Bowman 

Creeks; and  
 
• a more regional hardrock aquifer associated with the coal measures.   
 
The properties of the aquifers vary significantly. The alluvial aquifer is unconsolidated and 
highly permeable, while the hardrock aquifer exhibits varying levels of groundwater storage 
and transmission.  The groundwater system is complex due to the local geology and 
historical seam dewatering from previous and current mining operations. The location of 
existing underground workings is provided in Figure 2.1. 
 
There are two licensed groundwater bores located in the eastern side of the alluvium of 
Bowmans Creek in an area that was previously part of DWE’s observation bore network.  
These bores are approximately 500 metres downstream of groundwater monitoring point 
ALV8.  As discussed in Section 3.2, observed changes in groundwater levels at monitoring 
point ALV8 are consistent with that expected during the prolonged dry conditions that have 
been experienced since approximately 2001.    
 
There are no identified registered boreholes or groundwater users within the 
depressurisation zone predicted by Mackie Environmental Research (MER) (2001) and no 
apparent cumulative impacts associated with ongoing operation of surrounding mines or 
Lake Liddell.   
 
 
2.1 Impacts of Existing Activities on Alluvial Aquifer 
 
The alluvial lands adjacent to Bowmans and Bayswater Creeks contain unconsolidated and 
variably saturated sediments. Extraction of coal underneath Bowmans Creek led to 
connective cracking between the underground operations and the surface (refer to 
Figure 2.1).  Umwelt (2006) confirms that water levels in the alluvium are not affected by the 
decreasing water levels in the Hazeldene workings. 
 
Analysis indicates that there is a major impermeable north-east trending dyke located to the 
west of Bowmans Creek and along the approximate alignment of the Main Northern Railway 
line (Umwelt, 2006) (refer to Figure 2.1).  This dyke acts to limit depressurisation to the west 
of the structure and hence reduces the potential for depressurisation to contribute to leakage 
from the Bowmans Creek system.  Below approximately -13 mAHD, this barrier separates 
the groundwater resource into two distinct water bodies on either side of the Main Northern 
Railway line.   
 
Investigations have identified that previous mining operations in the Pikes Gully and Liddell 
seams under Bowmans Creek may have introduced cracking and leakage from the alluvial 
aquifer into underground workings (Umwelt, 2006).  Several investigations and a review of 
recent monitoring data led the Department of Water Resources (now DWE) in 1990 
(Hughson, 1990) to conclude that creek flows have re-established and no long term loss of 
flow has resulted from previous mining.   
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2.2 Impacts of Existing Activities on Hardrock Aquifer 
 
The Pikes Gully and Liddell seams have both been depressurised at different times in the 
past due to underground mining at Liddell.  The Liddell Colliery open cut pits currently 
intersect the Wittingham coal measures.  The existing old underground workings are 
contained within the area of continued operations and contain substantial amounts of water 
(Umwelt, 2007) (refer to Figure 2.1).  As current open cut mining progresses through these 
workings, the water will need to be pumped from the workings to enable mining to progress.  
 
Previous underground mining in the Pikes Gully and Liddell seams under Bowmans Creek is 
suspected to have introduced cracking and leakage into underground workings.  The 
impermeable dyke to the west of Bowmans Creek impacts on the inflow rates estimated for 
the hardrock aquifer (refer to Figure 2.1).  Between January 2004 and March 2005 the water 
levels in the Liddell Seam Workings were lowered below -13 mAHD, separating the 
groundwater into two distinct water bodies on either side of the Main Northern Railway line. 
As a result predicted inflow rates west of the barrier are predicted to be significantly less than 
those predicted for workings to the east of the barrier (Umwelt, 2006). 
 
A barrier to groundwater flow exists between the Hazeldene workings and the old Liddell 
workings (refer to Figure 2.1).  This barrier maintains water levels in the Hazeldene 
underground workings above approximately 60 mAHD as groundwater levels are reduced in 
the Liddell underground workings to less than 0 mAHD head difference.   
 
Comprehensive assessments of the groundwater regime for Liddell Colliery have been 
undertaken by MER (2001) for the Liddell Colliery Continued Operations Environmental 
Impact Statement (EIS) (Umwelt, 2001) and Water Management Review (MER, 2005).  MER 
(2001) found that to maintain workability at a safe level in the mine, it was necessary to 
dewater the old Liddell seam workings south of the coal barrier between the Hazeldene 
workings and Liddell workings at a rate of approximately 7 ML/day. This influx was attributed 
to leakage through the coal barrier (from strata and workings) and from other unknown 
sources.  Modelling predicted that open cut mining would depressurise interburden layers 
and coal seams for a distance of approximately 1.5 kilometres from the pit perimeters 
(Umwelt, 2001).  The limited extent of depressurisation was attributed to Lake Liddell, which 
provides a constant water head to the west, and the impermeable dyke located to the 
southeast of the mining area. 
 
The predicted zone of depressurisation is located entirely on land owned by Liddell Coal and 
other mining companies.  There are no registered groundwater bores or licensed surface 
water users within the area of predicted depressurisation (Umwelt, 2001). 
 
 

3.0 Baseline Data 
 

3.1 Monitoring Program 
 
Liddell Colliery has established a groundwater monitoring program in the project area to 
provide baseline groundwater data, with a network of 19 piezometers installed in 2002 (refer 
to Figure 3.1). The piezometers are tested monthly for groundwater level and every two 
months for water quality.  Eleven of the piezometers are also sampled biannually and 
analysed for a range of inorganics.  A number of the piezometers are paired and are either of 
a large or small diameter.   
 
The monitoring frequency and parameters for each sampling location are provided in 
Table 3.1. 
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Table 3.1 – Groundwater Monitoring Frequencies and Parameters 
 
Name Sampling Location Structure Measurement 

Parameter 
Frequency 

Water level  Monthly  

pH, Conductivity Every 2 months 

ALV11 Bowmans Creek 
alluvium east of Dam 4 
north 

Alluvium 

Speciation2 Biannually 
Water level  Monthly  

pH, Conductivity Every 2 months 

ALV21 Bowmans Creek 
alluvium east of Dam 4 
south 

Alluvium 

Speciation2 Biannually 
Water level  Monthly  
pH, Conductivity Every 2 months 

ALV31 Bowmans Creek 
alluvium 

Alluvium 

Speciation2 Biannually 
Water level  Monthly  
pH, Conductivity Every 2 months 

ALV41 Bowmans Creek 
alluvium, east of Dam 
17 

Alluvium 

Speciation2 Biannually 
Water level  Monthly  
pH, Conductivity Every 2 months 

PGW51 Pikes Gully workings, 
east of barrier Block 

Alluvium 

Speciation2 Biannually 
Water level  Monthly  
pH, Conductivity Every 2 months 

ALV71 Bowmans Creek 
alluvium, South East of 
Dam 13. 

Alluvium 

Speciation2 Biannually 
Water level  Monthly  
pH, Conductivity Every 2 months 

ALV81 Bowmans Creek 
alluvium, South East of 
Dam 13. 

Alluvium 

Speciation2 Biannually 
Water level  Monthly  
pH, Conductivity Every 2 months 

HAZ4 Hazeldene workings, 
east of Dam 4 

Coal 
measures 

Speciation2 Biannually 
Water level  Monthly  
pH, Conductivity Every 2 months 

HAZ6 Hazeldene workings, 
east of Bowmans Creek 

Coal 
measures 

Speciation2 Biannually 
LBH Liddell Borehole, east 

of Dam 4 
Coal 
measures 

Water level Monthly 

DUR2 Dewatering bore into 
Liddell workings east of 
Railway Block 

Coal 
measures 

Water level Monthly 

Water level Monthly 
pH, Conductivity Every 2 months 

LC1 Monitoring bore, Liddell 
seam workings 

Coal 
measures 

Speciation2 Biannually 
Water level Monthly 
pH, Conductivity Every 2 months 

Mt Owen Dewatering bore, 
underground workings 
east of Bowmans 
Creek. 

Coal 
measures 

Speciation2 Biannually 
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Table 3.1 – Groundwater Monitoring Frequencies and Parameters (cont) 
 
Name Sampling Location Structure Measurement 

Parameter 
Frequency 

Cumnock Pipe outlet from 
Cumnock No. 1 
Colliery located west of 
the Liddell CPP 

Coal 
measures 

Flow rate During pumping 

HAZ1 & 2 Dewatering bores into 
Hazeldene workings 
east of Barrier Pit 

Coal 
measures 

Flow rate During pumping 

8 STH 1  
& 2 

Dewatering bores into 
Hazeldene workings 
east of Barrier Pit 

Coal 
measures 

Flow rate During pumping 

DUR1 Dewatering bore into 
Liddell workings east of 
Railway Block 

Coal 
measures 

Flow rate During pumping 

Note 1: these bores contain duel piezometers, one shallow and one deep 
Note 2: Speciation analysis to be undertaken for S, Al, Ca, Fe-Sol, K, Mg, Na, Si, B, Cu, Ni, Zn, Mn, Cr, Sr, As, Ba, Hg, Pb, 
Cd, Co, Se, Li, Be, Rb, Cs, Cl, OH, CO3, HCO3, TDS on evap, pH 

 
 
This baseline data is analysed and described in Sections 3.2 to 3.4 below. 
 
 
3.2 Groundwater Levels 
 
Groundwater levels have been monitored in all piezometers monthly since September 2002.  
Hydrographs of bore water levels are shown in Appendix A.  Most bores have shown a 
fluctuation in the depth to water level over a two metre to five metre range throughout the 
monitoring period.  However, five bores have shown much larger fluctuations in water level 
depth.  These bores are PGW5 Large, LC1, Haz 4, Haz 6 and Mt Owen Bore (refer to 
Appendix A and Figure 3.1). These five piezometers display the same general pattern of 
fluctuation as the other piezometers over the monitoring period, but with greater variability 
associated with periods of pumping from groundwater storages.  
 
The depth to water level for each piezometer was generally found to increase over the 
monitoring period, with the exception of piezometers ALV2 and ALV8 which experienced an 
increase in the groundwater level from May 2007 to June 2007 associated with heavy 
rainfall. The depth to water is seen to fluctuate relatively consistently throughout the 
monitoring area (refer to Appendix A). The overall decrease in water levels in the majority of 
the piezometers is likely to be related to continued low levels of rainfall throughout the 
monitoring period.  This reflects the continual pattern of natural fluctuations in groundwater 
levels during wet and dry periods.  
 
LC1 and Mt Owen bore were recorded as having depths exceeding 100 metres in February 
2007. The exact depths of the bores were not recorded due to equipment constraints. 
 
A significant decrease in water levels in piezometers HAZ4 and HAZ6 was recorded between 
September 2004 and December 2004.  From the period between December 2004 and 
October 2006 the water levels in HAZ4 and HAZ6 have continuously increased.  The water 
levels have decreased significantly over the period October 2006 to May 2007. This drop in 
water levels correlates to the resumed pumping from the Hazeldene workings.  Water levels 
in LC1 and Mt Owen bores decreased over the period from January 2006 to April 2007 
associated with pumping from Mt Owen bore, and these levels have increased significantly 
from this period as pumping has ceased.  This pumping affects LC1 due to the hydrological 
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interactions of the site, as LC1 and Mt Owen bore penetrate the groundwater in the eastern 
workings. 
 
The groundwater monitoring data shows that the current groundwater conditions are 
generally consistent with the predictions in the EIS (Umwelt, 2001).  The shallow alluvial 
aquifers are showing responses to prevailing dry conditions with water levels either 
remaining constant or declining slightly.  There is no discernable impact on the shallow 
aquifer in response to mine dewatering (Umwelt, 2007). 
 
A loss of aquifer pressure within the hard rock aquifer may impact upon any groundwater 
bores located within the zone of depressurisation associated with mining. There are no 
identified registered boreholes or groundwater users within the depressurisation zone 
predicted by MER (2001).   
 
 
3.3 Groundwater Quality 
 
Baseline groundwater quality in the area has been established by water quality sampling at 
the 19 piezometer locations every two months since October 2002 (refer to Figure 3.1).  
 
The groundwater quality monitoring involved monitoring pH and conductivity. The speciation 
monitoring included analysis of trace elements (refer to Table 3.1).  
 
These parameters were monitored at 7 locations in the alluvium (using duel piezometers 
penetrating shallow and deep into the alluvium) and 5 locations in hardrock aquifers. The 
results of the monitoring program are summarised in Sections 3.3.1 and 3.3.4.  Graphs of 
key parameters are presented in Appendix A. 
 
3.3.1 Groundwater Monitoring of Alluvial Aquifers  
 
The groundwater quality within the alluvial aquifer has been monitored at 7 locations using 
dual piezometers (monitoring sites ALV1 to ALV4, ALV7, ALV8 and PGW5).  These locations 
are provided Figure 3.1 and graphical results are presented in Appendix A.  
 
The range in water quality of the alluvial aquifer for the period from October 2002 to 
June 2007, measured as part of the two-monthly monitoring program, is outlined in 
Table 3.2. 
 

Table 3.2 - Two-Monthly Groundwater Quality Monitoring in Alluvial Aquifer 
 

Water Quality Variable Minimum Maximum 
pH 3.2 9.6 

Conductivity (µS/cm) 648 5480 
 
 
Additional groundwater samples are collected at each alluvial aquifer monitoring location 
every six months.  These samples are analysed for a suite of inorganic substances. The 
results of this monitoring for the period January 2006 to January 2007 are presented in 
Appendix A.  
 
Groundwater quality within the alluvial deposits along Bowmans and Bayswater Creeks is not 
expected to change significantly as a result of the proposed development, as the water levels 
in the alluvium have not been affected by mine dewatering (Umwelt, 2001).  Similarly, 
depressurisation of shallow strata induced by mining at Liddell Colliery is not predicted to 
extend to the alluvial lands associated with Bowmans Creek. 



   

 Umwelt (Australia) Pty Limited 
2511/R04/Final January 2008 7 

3.3.2 Groundwater Monitoring of Hard Rock Aquifer  
 
The groundwater quality within the hardrock aquifer has been monitored at five locations 
(monitoring sites LBH, LC1 and HAZ6 and groundwater bores HAZ4 and Mt Owen Bore). 
These locations are provided in Figure 3.1 and graphical results are presented in 
Appendix A. 
 
The range in water quality of the alluvial hardrock aquifer for the period from October 2002 to 
June 2007, measured as part of the two-monthly monitoring program, is outlined in 
Table 3.3. 
 

Table 3.3 - Two-Monthly Groundwater Quality Monitoring in Hardrock Aquifer 
 

Water Quality Variable Minimum Maximum 
pH 6.6 10.7 

Conductivity (µS/cm) 23 5840 
 
 
Additional groundwater samples are collected at each hardrock aquifer monitoring location 
every six months.  These samples are analysed for a suite of inorganic substances. The 
results of this monitoring for the period January 2006 to January 2007 are presented in 
Appendix A.  
 
It is unlikely that any measurable change in groundwater quality will be observed in regional 
coal measures groundwaters as the predicted zone of depressurisation is located entirely on 
land owned by LCO and other mining companies (MER, 2001).  
 
 
3.4 Groundwater Monitoring Trigger Values  
 
The Australian and New Zealand Guidelines for Fresh and Marine Water Quality (2000) 
(ANZECC Guidelines) define a number of default trigger values for physical and chemical 
factors which can adversely impact the environment. These factors and their impacts can be 
assessed using the trigger values defined in the ANZECC (2000) guidelines.  ANZECC 
(2000) recommends the use of site-specific data to define trigger values, however the default 
values defined by ANZECC (2000) may be used where there is insufficient baseline data to 
derive site-specific trigger values.  
 
The trigger values for lowland rivers in slightly disturbed ecosystems defined by ANZECC 
(2000) in south-east Australia are outlined in Table 3.4.  These values can also be applied to 
highly disturbed ecosystems. However a lower level of protection is allowed for in the ANZECC 
guidelines based on site-specific monitoring that reflects the extent of the disturbance. This 
may be required because the ANZECC default trigger values for slightly disturbed ecosystems 
may be too stringent for the development.  
 

Table 3.4 - ANZECC Default Trigger Values for Key Water Quality Parameters 
 

Water Quality Variable Trigger Value 
pH range 6.5 – 8.0 

Conductivity (µS/cm) 125 - 2200 
Source: ANZECC (2000): Australian and New Zealand Guidelines for Fresh and Marine 
Water Quality. 
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Comparison of the baseline monitoring results to the ANZECC trigger values contained in 
Table 3.4 indicates that all monitoring locations have experienced pH levels outside the 
trigger values, and most experienced electrical conductivity levels in exceedance of the 
trigger values. This indicates that the use of site-specific baseline monitoring data is more 
appropriate for this groundwater quality monitoring program.  
 
The approach recommended by ANZECC (2000) for highly disturbed ecosystems involves 
utilising site-specific monitoring data to formulate trigger values for groundwater quality 
monitoring, and depending on the objectives of the site, applying a conservative percentile 
value with the objective of improving water quality. An 80th percentile value will be applied to 
define the trigger values. The key findings of the baseline groundwater monitoring are 
outlined below. This is consistent with the previous Liddell Colliery Site Water Management 
Plan (Umwelt, 2003). 
 
pH levels in the alluvial aquifer generally ranged from 6.7 to 9.1, with values of 9.5 recorded 
at ALV1 in October 2003 and 9.6 recorded in ALV8 Small in June 2006. ALV3 Large 
recorded low pH levels of 5.9 and 3.2 in April and June 2005, and ALV3 Small recorded a pH 
of 5.7 in April 2005. These low pH values may be associated with the prolonged dry 
conditions experienced during this period. 
 
pH levels in the hardrock aquifer generally ranged from 7.3 to 8.8, with one value of 10.7 
recorded at HAZ 6 in December 2005 and LBH recording several values down to 6.6 over 
the monitoring period. 
 
The pH levels recorded were outside the ANZECC trigger value range in 110 of 454 samples 
taken (approximately 24 per cent of all samples). All monitoring locations recorded 
exceedances of the ANZECC value (refer to Appendix A).  pH levels recorded in 
groundwater samples collected from all piezometers were generally stable throughout the 
reporting period.  Increases in pH generally corresponded with higher EC levels.  
 
Conductivity in the alluvial aquifer generally ranged from 648 µS/cm to 4890 µS/cm, with 
values of 5,250 µS/cm recorded at ALV3 Small in February 2005, and 5070 µS/cm recorded 
in PGW5 Large in April 2006. Samples collected from ALV4 Small recorded high conductivity 
levels of up to 5480 µS/cm over the monitoring period. 
 
Conductivity in the hardrock aquifer generally ranged from 23.2 µS/cm to 5840 µS/cm, with 
higher levels recorded at HAZ 6, LC1 and Mt Owen Bore over the monitoring period. Levels 
at LBH and HAZ4 generally ranged from 23.2 µS/cm to 4980 µS/cm.  Conductivity exceeded 
the ANZECC value in 191 out of 447 samples taken (approximately 43 per cent of all 
samples) (refer to Appendix A).  
 
 

4.0 Groundwater Impact Assessment Criteria 
 
The results of the groundwater monitoring program have indicated that despite fluctuations in 
some water quality parameters, groundwater quality at Liddell Colliery has remained fairly 
consistent at each sampling location throughout the period of monitoring. The groundwater 
monitoring program has indicated that in some cases the baseline concentrations of the 
water quality parameters throughout the Liddell Colliery groundwater monitoring area are 
outside the default trigger values specified in the ANZECC guidelines.  
 
Due to the highly disturbed nature of the site, baseline monitoring data has been used to 
define the trigger values for TSS and the upper bound value for pH to be used in 
groundwater monitoring at Liddell Colliery.  An 80th percentile value has been applied to 
these values to account for the highly disturbed nature of the ecosystem.  The trigger value 
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for the lower bound for pH has been adopted from the default trigger value defined by 
ANZECC (2000). The trigger values based on the available baseline monitoring data to date 
for the alluvial and non-alluvial (or hardrock) aquifers are outlined in Table 4.1. 
 

Table 4.1 - Trigger Values for Key Water Quality Parameters 
 

Alluvial Aquifer Groundwater  Hardrock Aquifer Groundwater
Water Quality Variable 

80th %ile Maximum 80th %ile Maximum 
pH 6.51 – 7.8 3.2 – 9.6 6.51 - 8.2 6.51 – 10.7 

Conductivity (µS/cm) 2791 5480 5356 5840 
Note 1:  Use ANZECC criteria of 6.5 as the lower limit 
 
 
Where the impact assessment criteria trigger values listed in Table 4.1 above are exceeded, 
the Liddell Coal Environment and Community Coordinator shall act in accordance with 
Section 3.3.2.3 of ANZECC (2000) as outlined in Section 6.3.   
 
As part of the Liddell Colliery Groundwater Monitoring Program the key surface water 
parameters to be measured at are pH and electrical conductivity. The other key surface 
water parameter to be measured is water level.   
 
The monitoring of these parameters will address both the pressure/water level regime within 
the coal measures and the water table within shallow strata near or beneath the alluvium.  
Measured values will be compared to background values and an investigation of potential 
cause only undertaken where a deviation from background trends is identified.  Should an 
investigation be required it will be undertaken by the Liddell Coal Environment and 
Community Coordinator in accordance with Section 6.0. 
 
 

5.0 Program to Monitor Groundwater Flows and 
Quality  

 
Groundwater monitoring will continue throughout the construction and operational phases of 
the project at the monitoring locations described in Section 3.0 (refer to Figure 3.1).  An 
additional monitoring location will be established near ALV8 to monitor groundwater levels in 
the Liddell workings.  The monitoring program will involve monitoring of water quality, 
depressurisation and pit seepage as described in the following sections. 
 
 
5.1 Water Quality 
 
Groundwater quality monitoring will be undertaken at existing and proposed sampling 
locations (refer to Figure 3.1). This monitoring will consist of:  
 
• monitoring of pH and conductivity every two months;  
 
• graphical plotting of basic water quality parameters and identification of trends and 

statistics;  
 
• monthly review of water quality data and trends considering flow and rainfall data; and 
 
• six monthly speciation sampling. 
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Flow rates at Cumnock, HAZ 1 & 2, 8 STH 1 & 2 and the Mt Owen Bores will be monitored 
continuously during any groundwater pumping events. 
 
 
5.2 Depressurisation 
 
An additional groundwater piezometer will be established in the Liddell workings to refine the 
monitoring of water levels within the workings.  Proposed and existing piezometers will be 
monitored for the draw down of local aquifers by the monthly monitoring of water levels and 
these results will be used to calculate depressurisation (refer to Figure 3.1).  
 
 
5.3 Pit Seepage 
 
The contribution of groundwater to the open cut will be monitored at Liddell Colliery by the 
measurement of all water pumped from the mine pit.  
 
If monitoring of these parameters is proposed to be discontinued, the Department of 
Planning (DoP) will be consulted during the revision of the monitoring program.  Any 
revisions to the monitoring program will also be discussed in the Annual Environmental 
Management Report (AEMR). 
 
 

6.0 Monitoring and Reporting 
 
6.1 Monitoring Standards 
 
Groundwater monitoring at Liddell Colliery will be undertaken in accordance with relevant 
Australian Standards, legislation and NSW DECC approved methods for sampling.  The 
Australian Standards and DECC approved methods relevant to the Groundwater Monitoring 
Program include (but are not limited to): 
 
• NSW DECC, 2004, Approved Methods for the Sampling and Analysis of Water Pollutants 

in New South Wales.  
 
• AS/NZS 5667.1:1998 Water Quality – Sampling – Guidance on the Design of Sampling 

Programs, Sampling Techniques, and the Preservation and Handling of Samples. 
 
• AS/NZS 5667.11:1998 Water Quality - Sampling - Guidance on Sampling of 

Groundwaters. 
 
 
6.2 Reporting and Review of Results  
 
All monitoring is to be undertaken in accordance with Liddell Colliery procedure for 
environmental monitoring and evaluation.  Monitoring results will be reviewed on a monthly 
basis by the Liddell Coal Environment and Community Coordinator to assess compliance 
with the impact assessment criteria outlined in Section 4.0.  Should any exceedances of the 
criteria be identified, the Environment and Community Coordinator will investigate the 
exceedance in accordance with the protocols outlined in the Surface and Groundwater 
Response Plan in the Liddell Colliery Water Management Plan.   
 
Monitoring results will be reviewed annually and reported as required in the AEMR and the 
EPL Annual Return and reported to the Community Consultative Committee, in accordance 
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with the Liddell Colliery procedure for environmental reporting. Reporting will include a 
comparison of data with previous years and will highlight any results that are inconsistent 
with baseline data. The details of the groundwater monitoring program will be provided in the 
site’s Environmental Monitoring Program. 
 
Monitoring locations will be reviewed and modified (if necessary) over the life of operations 
according to ongoing monitoring results or changes to the mine staging. Monitoring results 
will also be used to assist in detecting if any significant off-site impacts occur as a result of 
mining. 
 
All monitoring data will be retained in an appropriate format on site and will be used to review 
the effectiveness of the Liddell Colliery water management system on an ongoing basis.   
 
 
6.3 Investigations 
 
Where the groundwater monitoring results exceed the trigger values listed in Table 4.1 the 
Liddell Coal Environment and Community Coordinator shall act in accordance with 
Section 3.3.2.3 of ANZECC (2000) which is summarised as follows: 
 
The guideline trigger values are the concentrations (or loads) of the key performance 
indicators, below which there is a low risk that adverse biological effects will occur. The 
physical and chemical trigger values are not designed to be used as ‘magic numbers’ or 
threshold values at which an environmental problem is inferred if they are exceeded. Rather 
they are designed to be used in conjunction with professional judgement, to provide an initial 
assessment of the state of a water body regarding the issue in question.  
 
Section 3.3.2.3 of ANZECC (2000) suggests that that if a trigger value is exceeded the aim of 
further site-specific investigations is to assess if a ‘potential risk’ or an actual problem exists.  
The trigger values listed in Table 4.1 are the 80th percentile of the historical monitoring 
results.  As a result it is possible that up to 20% of the monitoring results could exceed the 
trigger values.  The Liddell Coal Environment and Community Coordinator will initiate further 
site-specific investigations when: 
 
• in his/her professional judgement, the indicator value(s) could result in environmental 

harm; 
 
• three (3) consecutive values are outside the trigger value; or 
 
• any value exceeds the maximum trigger value presented in Table 4.1. 
 
When an exceedance has been investigated the findings of the investigation will be reported 
in the AEMR. 
 
 
6.4 Responsibility 
 
The Liddell Coal Environment and Community Coordinator is responsible for managing the 
Groundwater Monitoring Program.  This duty includes assessing Liddell Colliery’s 
compliance with the conditions listed in the development consent and EPL. The Liddell Coal 
Operations Manager is responsible for providing adequate resources to undertake the 
activities required by this program. 
 




