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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 Surface Water 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 surface water 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 26 of the development consent, 
which requires the preparation of a Surface Water Monitoring Program.  The surface water 
monitoring program is required to be included as part of the Water Management Plan 
required by Schedule 3, condition 23 of the development consent.   
 
Schedule 3, condition 26 of the development consent specifies the requirements for the 
Surface Water Monitoring Program.  These requirements are summarised in Table 1.1.  

 
Table 1.1 - Schedule 3, Condition 26 - Requirements for the 

 Surface Water Monitoring Program 
 

Condition Requirements Relevant Section 
of Program 

26. The Surface Water Management and Monitoring Plan must 
include: 

 

26. a) detailed baseline data on surface water flows and quality in 
creeks and other waterbodies that could be affected by the 
development; 

Section 2.0 

26. b) surface water impact assessment criteria; Section 3.0 
26. c) a program to monitor the impact of the development on 

surface water flows and quality; and 
Section 4.0 

26. d) procedures for reporting the results of this monitoring. Section 6.0 
Note: The surface water monitoring program must be consistent with the current version of Approved Methods for the 
Sampling and analysis of Water Pollutants in New South Wales (DECC, 2004). 

 
 
All monitoring is to be undertaken in accordance with Liddell Colliery procedure for 
environmental monitoring and evaluation.   
 
 

2.0 Baseline Data 
 
A surface water quality monitoring program was established in the project area in July 2004 
to provide baseline surface water data.  Surface water quality has been monitored since this 
time at three locations on Bayswater Creek (BWKU, BWKM and BWKD) and 14 locations on 
Bowmans Creek (BCK1 to BCK6, BF1 to BF5) (refer to Figure 2.1).  The water quality of 
surface dams and water discharged from Dam 13 has been monitored in accordance with 
the Hunter River Salinity Trading Scheme (HRSTS) regulations since July 2004 (refer to 
Figure 2.1).  
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The monitoring frequency and parameters for each water sampling location are described in 
Sections 2.1 to 2.4 and Section 4.0. 
 
Schedule 3, condition 26 (a) of the development consent requires that detailed baseline data 
on surface water flows and quality in creeks and other waterbodies that could be affected by 
the development be detailed in this Program.  The results of the monitoring program from 
2004 to 2007 are summarised in Sections 2.1 to 2.4.  Graphs of key parameters are 
presented in Appendix A. 
 
 
2.1 Surface Water Monitoring of Bayswater Creek 
 
Bayswater Creek (monitoring sites BWKU, BWKM and BWKD) has been highly modified due 
to mining activities and the contributing catchment is insufficient to maintain continuous flow 
in the creek (Umwelt, 2006). The creek system has been engineered in its upper section to 
accept discharges from Lake Liddell as the primary source of stream flow.  This has been 
undertaken in compliance with the HRSTS. As a result the number of water quality samples 
collected has varied over time.   
 
The range in water quality of Bayswater Creek for the period from July 2004 to June 2007, 
measured as part of the monthly surface water monitoring program, is outlined in Table 2.2. 
The trends in these water quality variables are illustrated graphically in Figures 2.2 and 2.3. 
 

Table 2.2 - Monthly Water Quality Monitoring at Bayswater Creek 
 

Water Quality Variable Minimum Maximum 
pH 7.1 8.1 
Conductivity (µS/cm) 258 7110 
Total Suspended Solids (mg/L) 1 235 
Total Dissolved Solids (mg/L) 166 6845 

 
 
In addition to the monthly water quality monitoring program in Bayswater Creek, surface 
water samples are collected at each Bayswater Creek monitoring location every six months.  
These additional 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.  
 
 
2.2 Surface Water Monitoring of Bowmans Creek 
 
Although substantially disturbed by agriculture and mining activity Bowmans Creek has a 
sufficient catchment size to maintain flow under most climatic conditions.   
 
The surface water monitoring program for Bowmans Creek comprises monthly monitoring at 
locations BCKU (upstream) and BCKD (downstream) and quarterly monitoring at locations 
BCK1A to BCK6 (refer to Figure 2.1). 
 
The range in water quality of Bowmans Creek for the period from July 2004 to June 2007, 
measured as part of the monthly water quality monitoring program, is outlined in Table 2.3. 
The trends in these water quality variables are illustrated graphically in Figures 2.4 and 2.5. 
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quality limits.  Monitoring at Dam 13 is to comprise the collection of composite samples at 
sufficient depths to ensure that the samples are representative of the water quality of the 
water being discharged. This is specifically relevant to the potential effects of stratification 
associated with periods of rainfall which can lead to significant variations in water quality with 
depth. Monitoring of water quality in site water management dams may be undertaken at 
other times for site environmental management purposes. 
 
The monitoring frequency and parameters for each water sampling location are described in 
Table 4.1. 
 

Table 4.1 -Surface Water Monitoring Frequencies and Parameters 
 

Name Sampling Location Measurement Parameter Frequency 
pH, Conductivity, TSS, TDS Monthly BWKU Bayswater Creek upstream 

of CPP 
Also referred to as Saltwater 
creek 

Speciation1 Biannually 

pH, Conductivity, TSS, TDS Monthly BWKM Bayswater Creek midstream 
of CPP Speciation1 Biannually 

pH, Conductivity, TSS, TDS Monthly BWKD (BCK6) Bayswater Creek 
downstream of CPP Speciation1 Biannually 

pH, Conductivity, TSS, TDS Monthly BCKU (BCK1) Bowmans Creek upstream of 
Colliery Speciation1 Biannually 

pH, Conductivity, TSS, TDS Monthly BCKD (BCK3) Bowmans Creek downstream 
of Barrier Block Speciation1 Biannually 

BCK1A Bowmans Creek at Antiene 
Road crossing 

pH, Conductivity, TSS, TDS Quarterly 

BCK2 Bowmans Creek upstream of 
Antiene Void 

pH, Conductivity, TSS, TDS Quarterly 

BCK2a Bowmans Creek downstream 
of Antiene Void 

pH, Conductivity, TSS, TDS Quarterly 

BCK3 Bowmans Creek east of 
Barrier Block 

pH, Conductivity, TSS, TDS Quarterly 

BCK4 Bowmans Creek downstream 
of Barrier Block 

pH, Conductivity, TSS, TDS Quarterly 

BCK5 Bowmans Creek downstream 
of BCK4  

pH, Conductivity, TSS, TDS Quarterly 

BF1 Bowmans Creek at Antiene 
Road crossing 

Flow rate (at low flow only) Quarterly 

BF2 Bowmans Creek east of 
Entrance Block 

Flow rate (at low flow only) Quarterly 

BF3 Bowmans Creek downstream 
of BF2 

Flow rate (at low flow only) Quarterly 

BF3a Bowmans Creek downstream 
of BF3 

Flow rate (at low flow only) Quarterly 

BF4 Bowmans Creek downstream 
of BF3a 

Flow rate (at low flow only) Quarterly 

BF4a Bowmans Creek downstream 
of BF4 

Flow rate (at low flow only) Quarterly 

BF5 Bowmans Creek immediately 
downstream of BF4a 

Flow rate (at low flow only) Quarterly 
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Table 4.1 -Surface Water Monitoring Frequencies and Parameters (cont) 
 

Name Sampling Location Measurement Parameter Frequency 
pH, Conductivity, TSS, TDS Monthly 1 Dam 1 
Speciation1 Biannually 
pH, Conductivity, TSS, TDS Monthly 4 East Antiene Dam (Dam 4) 
Speciation1 Biannually 

6 Dam 6 pH, Conductivity, TSS, TDS Monthly 
pH, Conductivity,  TSS, TDS  Monthly 7 Dam 7 
Speciation1 Biannually 
pH, Conductivity,  TSS, TDS  Monthly  17 Dam 17 
Speciation1 Biannually 
pH, Conductivity, TSS, TDS  Monthly  Supernatant Tailings supernatant at 

Antiene Void Speciation1 Biannually 
pH, Conductivity, TSS, TDS  Monthly Dam 13 Dam 13 
Speciation1 Biannually 
pH, Conductivity, TSS Daily during 

discharge event 
HRSTS 
discharge 

Stilling basin downstream of 
Dam 13 wall 

Flow rate, Conductivity Continuously 
during discharge 
event 

Note 1: 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  

 
 
A monthly review of water quality data will be undertaken and will include consideration of 
flow and rainfall data.  
 
If monitoring of these parameters is proposed to be discontinued, the DECC and the 
Department of Planning (DoP) will be consulted during the revision of the monitoring 
program.  Should any change to monitoring under HRSTS be required a variation to the EPL 
will be required. Any revisions to the monitoring program will also be discussed in the AEMR. 
 
 

5.0 HRSTS Discharges 
 
The HRSTS is regulated by the Department of Environment and Climate Change under the 
licensing provisions of the Protection of the Environment Operations Act 1997.  In order to 
participate in the HRSTS, mines and power stations are required to hold an Environment 
Protection Licence that permits water discharge based on salt credit holdings.  A total of 
1000 salt credits are available under the HRSTS.  Each credit represents 1/1000 of the total 
amount of salt able to be discharged during a particular flow event. 
 
Discharges from mines and power stations are not permitted during periods when flow in the 
Hunter River is low.  Discharge is permissible when flow in the Hunter River is high, providing 
that sufficient salt credits and a discharge licence is held by the respective operation.  When 
the river is in flood flow, discharges are permitted without the requirement to hold salt credits 
providing the salt concentration does not exceed 900 µS/cm. However, a discharge licence is 
still required for discharge when the river is in flood flow and compliance is required with any 
overriding limits applied by the DECC as a condition of the licence.  Further details of the 
workings of the HRSTS are contained in the Protection of the Environment (Hunter River 
Salinity Trading Scheme) Regulation 2002. 
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Liddell Colliery discharges surplus water under the HRSTS into Bayswater Creek via Chain 
of Ponds Creek.  The maximum licensed discharge rate from Dam 13 during flood flow in the 
Hunter River is currently 100 ML/day. Typical high-flow releases average about 50 ML/day.  
Due to low rainfall conditions at Liddell Colliery, off-site discharges have occurred on only 
three occasions from the period January 2002 to December 2007.  Development Consent 
(DA 305-11-01) allows Liddell Colliery to discharge up to 500 ML/day of mine water from 
Dam 13 into Chain of Ponds Creek when infrastructure to facilitate this discharge volume is 
installed and a variation to the EPL is sought (Umwelt, 2006). 
 
Liddell Coal currently holds 75 credits in the HRSTS, however, through short term trading of 
credits, up to 200 credits may be held during a discharge event (Umwelt, 2003).  Compliance 
with HRSTS is based on flows of water in the Hunter River, which are divided into blocks. A 
block is defined by the DECC as a body of water that flows down the Hunter River and that is 
predicted to pass through the lower sector reference point, comprising a gauging station at 
Singleton, in a 24-hour period. 
 
 
5.1 Discharge Procedure 
 
Liddell Colliery discharges surplus mine water to the Middle Sector of the Hunter River.  The 
salinity target in this sector of the river during high and flood flows is 900 µS/cm at Glennies 
Creek gauge station, which is located immediately upstream of the confluence of the Hunter 
River and Glennies Creek. 
 
The flow categories for discharges to the Middle Sector are provided in Table 5.1. 
 

Table 5.1 - HRSTS Discharge Opportunities 
 

HRSTS Category Hunter River Flow 
Rate (ML/day) 

Discharge Opportunity1 

Low Flow 0 -1800 ML/day Discharge not permitted 
High Flow 1800 - 6000 ML/day Discharge permitted using credit system 
Flood Flow > 6000 ML/day Unlimited discharges permitted as long as the salt 

concentration does not exceed 900 µS/cm 
 

Source: Hunter River Salinity Trading Scheme (NSW EPA, 2003). 
Note 1: The discharge rate is limited to the maximum limit on environment protection licence regardless of 

total allowable discharge under the HRSTS. 
 
 

All discharges from Dam 13 will be undertaken in accordance with LEMS Procedure - 
Procedure for Mine Water Discharge. This procedure is contained in Appendix B and 
includes the following procedures. 
 
Notification of Discharge Event 
 
Notification of a discharge event is provided by DWE in the form of a River Register.  The 
register shows: 
 
• total allowable discharge in tonnes; 
 
• the block classification for the sector; and 
 
• the discharge start and stop times. 
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The current status of the flow rate in the Hunter River is available via the Hunter Integrated 
Telemetry System (HITS) website (www.hits.nsw.gov.au). 
 
Calculating Discharge Volume 
 
The volume able to be discharged into a particular block during a discharge event is 
calculated using the steps outlined in Table 5.2.  
 

Table 5.2 - Calculation of Volume Discharge Limit 
 

Step Calculation2 

1: Determine the number of 
credits the licence holder can use 
for the block 1 

Available credits: 

E  = Cr x D (credits) 

Cr = credit holding 

D  = discount factor on River Register (usually 1) 

Liddell Colliery Available Credits: 75 

2: Determine the licence holder’s 
individual salt discharge limit 

Salt discharge limit: 

L    = T x E/1000 (tonnes per day) 

T   =  total allowable discharge for the block (e.g. 100 
tonnes per day) 

E  =  available credits 

Liddell Colliery Salt Discharge Limit:  

100 tonnes/day*75 credits/1000 = 7.5 tonnes per day 

3: Calculate the salt 
concentration of the water to be 
discharged 

Salt concentration 

C    = EC x F/1000 (tonnes per ML) 

EC = mean electrical conductivity of discharge water  
   (µS /cm) (e.g. 2000 µS/cm) 

F  =  0.6 (conversion factor on EPL) 

Liddell Colliery Salt Concentration: 

2000 µS/cm*0.6 = 1.2 tonnes/ML 

4: Determine the volume 
discharge limit 

Volume discharge limit 

V =   L/C (ML) 

Liddell Colliery Volume Discharge Limit: 

7.5 tonnes/day/ 1.2 tonnes/ML = 6.25 ML/day 

Source: Protection of the Environment (Hunter River Salinity Trading Scheme) Regulation 2002. 
Note 1: A block is defined by the EPA as a body of water that flows down the Hunter River and is predicted to 
pass through the lower sector reference point in a 24-hour period. 
Note 2: Worked example based on a total allowable discharge to the block of 100 tonnes/day and salt 
concentration of 2000 µS/cm. 

 
 
The discharge volume calculated using the method in Table 5.2 is converted to a flume 
height using the flow rating table for Dam 13 (refer to Appendix B).  Note that the daily 
discharge limit is the lesser of the volume discharge limit and the EPL licensed discharge 
limit (currently 100 ML/day). 
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Discharge Actions 
 
The following actions are to be undertaken to initiate a discharge event and during a 
discharge event: 
 
• open the siphons to reach the required height on the Dam 13 gauge; 
 
• take at least three readings of water level and conductivity; 
 
• revise the calculations if conductivity or water level varies from the initial calculation; 
 
• continuously monitor flow and electrical conductivity during the discharge; 
 
• take at least one water sample per block for analysis of pH and TSS; and 
 
• record discharge details on the discharge worksheet. 
 
 

6.0 Monitoring and Reporting 
 
6.1 Monitoring Standards  
 
Surface water monitoring at Liddell Colliery will be undertaken in accordance with relevant 
Australian Standards, legislation and the NSW DECC approved methods for sampling.  The 
Australian Standards and the DECC approved methods relevant to the Surface Water 
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; and 
 
• AS/NZS 5667.10:1998 Water Quality – Sampling – Guidance on Sampling of Waste 

Waters. 
 
 
6.2 Reporting and Review of Results 
 
All monitoring is to be undertaken in accordance with Liddell Colliery procedures for 
environmental monitoring and evaluation and mine water discharge.  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 3.0.  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 
reported to the Community Consultative Committee, in accordance 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.  
 
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.   




