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1 INTRODUCTION 

1.1 OVERVIEW 

Austar Coal Mine Pty Ltd (Austar) operates Austar Coal Mine, an underground coal 
mine located approximately 10 kilometres south of Cessnock in the lower Hunter 
Valley of NSW.  The mine is an aggregate of the former Ellalong, Pelton, Cessnock 
No. 1 and Bellbird South Collieries.  These operations, including coal extraction, 
processing and transport collectively form the Austar Mine Complex.   

The underground mining component of the Austar Mine Complex is currently being 
undertaken within Consolidated Mining Lease 2 (CML2) under development consent 
DA29/95.  The Minister for Urban Affairs and Planning granted development approval 
to the project in 1996 subject to certain conditions.  DA29/95 permits mining in CML2 
with a production rate of up to three million tonnes of run of mine (ROM) coal per 
annum by conventional retreat longwall mining of the Greta seam.  The approved 
extraction height ranges from 3.5 to 4.5 metres.  The consent also allows for the 
processing and transport of coal to the Port of Newcastle.  Figure 1 shows the locality 
of the mine and boundaries of the mining leases. 

To allow for the introduction of Longwall Top Coal Caving Technology (LTCC) to 
panels A1 and A2, a modification under section 96(2) of the Environmental Planning 
and Assessment Act was sought in 2006.  LTCC is an enhanced form of conventional 
retreat longwall extraction that enables an increase in the height of coal extraction to in 
excess of 7 metres (rather than 4.5 metres as approved in 1996).  The Minister for 
Planning approved the modification to allow the extraction of up to 6.5 metres of coal in 
panels A1 and A2 subject to a number of conditions.   

A second modification of DA29/95 was approved by the Minister for Planning in June 
2008 to allow the use of LTCC technology in the Stage 2 area.  Stage 2 comprises 
longwalls A3 to A5.  The Notice of Modification issued 5 June 2008 is provided in 
Appendix A. 

A major project application was submitted to the Department of Planning in October 
2008 seeking a new project approval for longwall mining using LTCC technology in the 
Stage 3 area.  Stage 3 comprises longwalls A6 to A17. 

This Site Water Management Plan (SWMP) has been prepared in accordance with the 
requirements of DA29/95 as modified under section 96(2) of the EP&A Act.  The plan 
addresses Schedule 3 Conditions 6 to 11 of the Notice of Modification issued 5 June 
2008.   

1.2 OBJECTIVES OF THE SWMP 

The SWMP aims to ensure that the mining operation does not result in unacceptable 
impacts on surface and groundwater systems, groundwater dependent ecosystems 
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and downstream water users.  It focuses on strategies used to manage and monitor 
water quality within the mine lease area.  It also outlines a monitoring and reporting 
schedule, includes procedures for review and reporting of results. 

In developing management procedures and monitoring protocols, the commitments 
stated in the 1995 Environmental Impact statement (HLA Envirosciences, August 
1995), the Stage 1 Statement of Environmental Effects (ERM, April 2006), the Stage 2 
Statement of Environmental Effects (Austar Coal Mine, September 2007), the Stage 3 
Environmental Assessment (Umwelt, October 2008), development consent conditions 
and DECC Environment Protection Licence (EPL) have been considered.  A copy of 
EPL 416 is provided in Appendix B. 

1.3 PROJECT BACKGROUND 

The mine was developed from the old Pelton Colliery, by mining coal in the Greta 
Seam in 1978.  Longwall production commenced in 1983 and continued until the mine, 
known then as Ellalong Colliery, was closed by Oakbridge in May 1998.  In July 1998, 
Southland Coal acquired the assets of Ellalong and Pelton Collieries from Oakbridge 
and amalgamated with the Bellbird South assets already held by Southland Coal.   

Southland Coal developed a longwall operation that mined the substantial Bellbird 
South coal reserves utilising the existing Ellalong facilities and infrastructure.   As a 
result of a fire in 2003, the company went into receivership and the mine was placed 
on “care and maintenance”.  

Yanzhou Coal Mining Company Limited purchased the mine in December 2004 and 
changed the name to Austar Coal Mine.  The acquisition of Southland Coal Mine was 
completed early in 2005 and a subsidiary company was formed to hold the assets.  
This subsidiary company is called Austar Coal Mine (Austar) Pty. Limited.  

Austar recommenced longwall extraction of coal in the Greta seam in late September 
2006.  This followed modification to the development consent (DA 29/95) to allow the 
introduction of Longwall Top Coal Caving Method (LTCC).   The modification was 
approved subject to a number of conditions. The principle change allowed for an 
increase in the height of coal extraction from the Greta seam using LTCC technology 
in addition to modifications to the underground ventilation system and improvement to 
the water management systems. 

1.4 RESPONSIBILITIES AND ACCOUNTABILITIES 

The Senior Site Executive is responsible for the overall environmental performance of 
the Austar Coal Mine.  Senior Operational managers have direct environmental 
responsibility for their areas of control while the Environmental Coordinator provides 
direction and advice to ensure site environmental conformance is maintained.  The 
principal Environmental and Operational Managers at Austar Coal are provided in 
Table 1. 
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All employees and contractors have a responsibility to manage operations in an 
environmentally responsible manner.  All environmental incidents will be reported to 
the Environmental Coordinator.  All employees and contractors are provided with 
environmental awareness training through a site induction process.  

Table 1   Operational and Environmental Managers  

Position  Name 

Senior Site Executive Frank Fullham 

Mine Manager                                           Dave McLean 

CHPP Manager Greg Cross 

Technical Services Manager Adrian Moodie 

Property and Logistics Manager Phil Welsh 

Maintenance Manager Phil Wolfenden 

Environmental Coordinator Sarah Harvey 
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1.5 DEVELOPMENT CONSENT CONDITIONS 

The SWMP was prepared in accordance with the consent conditions DA 29/95 Austar 
Coal Mine granted under section 91 of Environmental Planning and Assessment Act 
1979 on 14 February 1996 and the subsequent modifications under section 96(2) of the 
EP&A Act 1979 granted 27 September 2006 and 5 June 2008.   

The applicable conditions relevant to the SWMP from Schedules 3 and 5 of the Notice of 
Modification are summarised in Tables 2 and 3 with Environmental Monitoring direction 
from the Longwall A3 Subsidence Management Plan (SMP approval given in Table 4.   

Table 2 Relevant Consent Conditions – Schedule 3 
 

CONDITION SWMP REFERENCE  

Site Water Management Plan   

6. Prior to mining commencing in panel A3, or other date 
agreed by the Director-General, the Applicant shall revisit 
its Site Water Management Plan for the mine, in 
consultation with the DWE and the DECC, and to the 
satisfaction of the Director-General. This plan shall be 
implemented to the satisfaction of the Director-General, 
and must include:  

(a) Site Water Balance; 
(b) an Erosion and Sediment Control Plan; 
(c) a Surface Water Monitoring Program;  
(d) a Ground Water Monitoring Program; and  
(e) a Surface and Ground Water Response Plan. 
 

Whole document 

Site Water Balance  

7. The Site Water Balance must: 

(a)      include details of: 

·  sources of water; 
·  water use on site; 
·  water management on site; 
·  off-site water transfers or discharges;  
·  reporting procedures; and 

(b)   describe measures to minimise water use by the 
development. 

Section 2 
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Table 2 Relevant Consent Conditions – Schedule 3 (Cont) 

Erosion and Sediment Control  

8. The Erosion and Sediment Control Plan must: 

(a) be consistent with the requirements of Landcom’s 
Managing Urban Stormwater: Soils and 
Construction manual; 

(b) identify activities that could cause soil erosion and 
generate sediment; 

(c) describe measures to minimise soil erosion and the 
potential for transport of sediment downstream 

(d) describe the location, function and capacity of 
erosion and sediment control structures; and 

(e)    what measures would be implemented to maintain 
the structures over time. 

Section 3 

Surface Water Monitoring  

9. The Surface Water Monitoring Program must include: 

(a) surface water assessment criteria; 
(b) a program to monitor surface water flows and 

quality (particularly in Black, Cony and 
Quorrobolong Creeks); 

(c) a program to monitor water levels in farm dams 
within the subsidence zone; 

(d) a program to monitor channel stability in 
Quorrobolong and Cony Creeks; 

(e) reporting procedures; and 
(f) a protocol for the investigation, notification and 

mitigation of identified exceedances of the surface 
water criteria that are related to the development 
(particularly in respect of acid mine drainage and 
acid leachate). 

 

Section 4 

Groundwater Monitoring   

10. The Groundwater Monitoring Program must include: 

(a) ground water impact assessment criteria; 
(b) a program to monitor the volume and quality of 

ground water seeping into the underground mine 
workings; 

(c) a program to monitor ground water levels and 
quality; and 

(d) a protocol for the investigation, notification and 
mitigation of identified exceedances of the ground 
water impact assessment criteria. 

 

Section 5 
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Table 2 Relevant Consent Conditions – Schedule 3 (Cont) 

Surface and Groundwater Response Plan  

11. The Surface and Ground Water Response Plan must 
include: 

(a) the procedures that would be followed in the event 
of any exceedance of the surface or groundwater 
impact assessment criteria, or other identified 
impact on surface or groundwater;  

(b) measures to mitigate, remediate and/or compensate 
any identified impacts (including measures to 
mitigate and/or compensate potentially affected 
landowners for any loss of surface water flows in 
local creeks or farm dams); and 

(c) disposal/neutralisation contingencies in the event 
that acid leachate problems emerge after the mine 
closes. 
 

Section 6 

 

Table 3 Relevant Consent Conditions – Schedule 5 

CONDITION SWMP REFERENCE  

Annual Reporting  

5. Each year, the Applicant shall submit an Annual 
Environmental Management Report (AEMR) to the 
Director General and the relevant agencies. The report 
must: 

(e) include a summary of the monitoring results for the 
development during the past year 

(f)  include an analysis of these monitoring results 
against the relevant: 

- impact assessment criteria/limits; 

- monitoring results from previous years; and 

- predictions in the EIS and/ or SEE 

(g) identify any trends in the monitoring results over the 
life of the development. 

(h) Identify any non compliance during the previous year; 
and 

(i) Describe what actions were, and are being, taken to 
ensure compliance. 

 

Section 6 
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Table 3 Relevant Consent Conditions – Schedule 5 (Cont) 

Independent Environmental Audit  

6. Prior to December 31 2008, and every 3 years there 
after, unless the director general directs otherwise, the 
Applicant shall commission and pay the full cost of an 
Independent Environmental Audit of the development. The 
audit must: 

e) review the adequacy of any strategy/ plan/ program 
required under these approvals, and, if necessary; and 

f) recommend measures or actions to improve the 
environmental performance of the development, and/or 
plan/ strategy/ program required under these approvals. 

Section 6 

Updating Environmental Management Requirements  

8. Within 3 months of the completion of the Independent 
Environmental Audit the Applicant shall review, and if 
necessary revise, the Environmental Management 
Strategy, Environmental Monitoring Plan and/or any other 
environmental management plans required under the 
consent condition of this development.  

Section 6 

Access to Information  

12. By 30 April 2008, and thereafter within 3 months of the 
approval of any strategy/plan/program required under this 
consent (or any subsequent revision of these 
strategies/plans/programs), or the completion of the audits 
or AEMRs required under this consent, the Applicant shall: 

a) Provide a copy of the relevant document/s to the 
relevant agencies and CCC; and 

b) Put a copy of the document/s on its website. 

13. By 30 April 2008, and thereafter during the life of the 
development, the Applicant shall: 

b) Provide a full summary of monitoring results required 
under this consent on its website; and 

c) Update this summary on a regular basis (at least every 
3 months). 

 

Section 6 

 

 

Table 4 Relevant Subsidence Monitoring Plan Direction – Part 13 
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Direction SWMP REFERENCE  

Environmental Monitoring  

13. The Leaseholder must submit to the director 
Environmental Sustainability for approval an 
environmental monitoring program (EMP) for the longwall 
panels which are subject of this Approval. This program 
must address subsidence impacts on: 
 

a) surface and groundwater (quality and quantity) 
 
The EMP must develop a response strategy for each of 
the above to include: 
 

a) trigger levels for subsidence impacts that require 
actions and responses; 

b) the procedures that would be followed in the event 
that the monitoring indicates an exceedances of 
trigger levels; 

c) measures to mitigate, remediate and/or 
compensate any identified impacts; 

d) a protocol for the notification of identified 
exceedances of the trigger levels; 

e) a contingency plan to ensure impacts are within 
approved levels;and 

f) hydrogeological and fluvial/alluvial hydraulic 
connection.  

 

Section 7 

 

The scope of this Site Water Management Plan has been extended to include all water 
management aspects of the Austar Coal Mine operations. 

1.6 RELATIONSHIP WITH OTHER PLANS 

The SWMP supports the objectives outlined in the Environmental Management Strategy 
(EMS) for the site and also forms part of the Environmental Monitoring Plan (EMP).   

1.7 CONSULTATION WITH GOVERNMENT AGENCIES 

The Department of Environment and Climate Change (DECC), the Department of Water 
and Energy (DWE), Department of Primary Industry (DPI) and Department of Planning 
(DoP) were consulted during the preparation of the SWMP.   DECC (Mitchell Bennett 
pers. comm. 18 April 2007) raised no specific comments or issues and requested a copy 
of the final report.  
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The former Department of Natural Resources (letter dated 12 May 2006) identified a 
number of issues to be addressed including: 

·  Water license requirements; 

·  Water balance and the volume of ground water inflow from historic workings 
versus inflow from new mining areas; and 

·  Groundwater quality and management of waste water.  

Ongoing discussions have been held with DWE, DECC and DoP in regard to 
development of the SWMP.   A draft of the SWMP was discussed with DWE on 27 April 
2007 and copies of the Draft were provided to DECC and DWE on 27 April 2007.   
Further discussions were held with DPI and DWE in regard to the SWMP on 22 and 23 
August 2007 respectively and with both DWE and DECC on 11 September 2007.  

Discussions and correspondence with DWE in regard to groundwater licensing have also 
been ongoing and as a result of these discussions a revised groundwater licence 
application was lodged with DWE on 20 July 2007. 

Further discussions were held with DWE on 3 November 2008 and with DECC on 2 
December 2008 regarding the potential impact of the proposed Stage 3 mining on 
surface and groundwater systems in the area. 

Consultation with government agencies will continue throughout the life of the mining 
operation. 

1.8 7 – 9 JUNE 2007 – EXTREME WEATHER EVENT  

During the course of finalising the SWMP, an extreme weather event occurred causing 
power failure, loss of pumping systems and uncontrolled flows from the Pelton CHPP 
surface water management system.  Between 4.00 am on 7 June 2007 and 5.00 pm on 9 
June 2007 approximately 260 mm of rain was recorded at Austar.  This was the 
equivalent of approximately a 1 in 115 year rainfall event for the peak 24 hour period of 
rainfall.   

This event resulted in all storage dams that form part of the mine water management 
system being filled. All underground storage capacity was also filled to safe operational 
limits highlighting the need for additional storage capacity to be provided for.  

In addition to these events, formation of a sink hole on Black Creek resulted in 
approximately 2.5 to 3 GL of surface runoff from the event flowing into the old Bellbird 
workings which are up dip of the current Austar workings.  This inflow caused the water 
level in the Aberdare Central/Bellbird workings to rise approximately 50 metres from 
approximately -86 mAHD to approximately -36 mAHD.   Ground level along the coal 
seam outcrop is approximately 90 mAHD to 110 mAHD providing approximately 126 
metres of freeboard between the mine water level and the surface. 
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To assess the safety implications for mine operations of this increase in groundwater 
level, the capacity of the coal barrier between the old Bellbird workings and Austar mine 
was assessed.  It was found that the coal barrier was in excess of 40 metres wide and 
could hold a head of water in excess of 400 metres.    

An assessment of the underground void volume in the old Bellbird, Aberdare Central and 
Aberdare mines indicated that the void capacity above the June 2007 water level was 
approximately 6.3 GL.  The location of the old workings in proximity to the Austar Mine 
are shown on Figure 2.  These water storages are discussed further in Section 2.2.2. 

As a result of the June 2007 storm, Austar has critically reviewed the capacity of its 
surface and groundwater management system to accommodate future large storm 
events.   As a result of this review, Austar has identified a number of refinements to its 
water management system to provide greater storage capacity and flexibility during 
significant storm events.  These refinements include: 

�  increasing the capacity of No. 2 Shaft pumping system to 7 ML per day and 
installing an additional 315 mm diameter pipeline between No. 2 Shaft and 
Kalingo Dam as discussed in the SoEE (ERM, April 2006); and 

�  Pumping and storage of minewater to the Bellbird workings area of CML2.  This 
water includes minewater pumped from No. 2 Shaft and water collected in 
operation and runoff at the CHPP inclusive of brine from the RO plant at the 
CHPP and excess water from the tailings system. 

These refinements will enable: 

�  Water levels in the underground storage areas to be balanced, providing greater 
emergency storage capacity and benefits for the mining operation. 

�  Water levels in the Austar surface dams (i.e. Kalingo Dam, Austar Dam and No. 
7 Dam) to be maintained at lower levels to provide greater surcharge storage 
capacity during significant storm events; 

�  Water levels in the underground workings and surface dams to be drawn down at 
a faster rate following significant storm events so that the additional storage 
capacity can be re-established in a timely manner; and 

�  Significantly reduced volumes of water that need to be pumped and treated in the 
Austar surface water treatment system.  This will reduce consumption of both 
chemicals and electricity. 

These refinements were discussed with DPI, DWE, DoP and DECC in August 2007 and 
have been incorporated into this SWMP.   

Further consultation will be undertaken as mining progresses with Stages 2 and 3 of the 
project.  The SWMP will be reviewed and updated periodically to reflect issues as they 
arise.  
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2  SITE WATER BALANCE 

2.1 BACKGROUND 

The factors that influence the site water balance at Austar are complex and variable.  
There are a number of interrelated systems that are managed as a whole to ensure that 
the operational needs of the mine are addressed whilst also meeting Environment 
Protection Licence (EPL) requirements.  Figure 3 provides an overview of the major 
components of the water management system.  

An interactive computer model has been developed that allows analysis across the 
operation such that water demand and production of the individual components can be 
forecast. 

There are many large water storage areas, both on the surface and underground, that 
act as buffers such that individual systems can operate independently of each other. 

The three major components or systems referred to in this document are: 

1. Underground Mine Water Management System; 

2. Pelton CHPP Site Water Management System; and  

3. Surface Water Storage and Management System. 

Water treatment onsite includes pH adjustment, flocculation and settlement of 
suspended sediments in addition to a reverse osmosis treatment plant. 

With the use of the reverse osmosis water treatment plant, the site operates almost 
independently of the town potable supply and only discharges treated water to Bellbird 
Creek in accordance with EPL416 conditions. 

A schematic of the overall mine water balance is provided in Figure 4.  This figure 
shows all of the major components of the water management system.  The water 
balance is updated on a monthly basis and the figures shown are indicative for the 
reporting period shown. 

2.2 UNDERGROUND MINE WATER MANAGEMENT SYSTEM 

The mine has a complex groundwater management system that is heavily influenced by 
inflow from surrounding historic mine workings.   
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2.2.1 Inflow Sources 

Inflow water sources into the mine workings can be described as: 

····  fairly static natural strata inflow of groundwater; 

····  water piped underground used for mining and ancillary underground operations 
(such as dust control). A large proportion of this water is returned to the surface in 
the ROM coal;  

····  water from high rainfall periods that enter old shallow mine workings via surface 
cracks etc; 

····  Coal washery reject water pumped underground into the old shallow mine 
workings; and 

····  Brine from the Reverse Osmosis water treatment plants pumped underground 
into the old shallow mine workings. 

All inflow sources have been identified and systems put in place to measure the 
cumulative volumes.  Measurements are generally recorded on a monthly basis and 
results logged in a database that allows analysis of long term trends and inflows. 

The main sources of inflow are shown on Figure 5 (Drawing No. IMP0703).  Average 
daily inflows for each source are also summarised along with pressures where 
applicable.   

Water levels are also monitored for the old workings of the neighbouring Kalingo and 
Aberdare Central Collieries.  The water level database for the surrounding mines of 
Bellbird, Hebburn Number 2 and Elrington is maintained by the Austar Coal Mine 
surveyors. 

2.2.2 Underground Water Storages 

East Pelton 

The old workings of Pelton located adjacent to the East of the Main South Headings and 
North of 1 East Headings (see Figure 5) are connected to Austar Coal Mine workings 
via 5 dewatering boreholes. These are regularly monitored and opened and closed to 
control the level of water in these workings.  Water is removed from this area via 2 of the 
dewatering boreholes into the 16 cut through (c/t) underground electric pumping station 
which has a capacity of 2ML/day (refer to Section 2.2.3). Additional water is removed on 
a regular basis by means of opening 2 dewatering boreholes located in 2c/t 1 East Panel 
and syphoning the water into the Ellalong goaf (see Figure 4).  These syphons have a 
dewatering capacity of 2ML/day. Inflow water through the strata from East Pelton into 
the Austar workings of 0.2ML/day is controlled by a siphon from the Blue Panel Dam and 
air pumps from the 1 East belt and travelling road areas with the water reticulated to 
Ellalong Goaf. 
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The East Pelton goaf has a normal working capacity of 450ML. Due to the seam 
contours, when fully drained from the existing dewatering holes down dip sections of this 
area still contains around 155ML of water.  The goaf capacity is constrained by the 
allowable head of water on the barrier pillar to the Austar workings which is equivalent to 
a pressure reading of 100kPa (10.2m head) measured at the 16c/t dewatering borehole.  
Pressure readings are taken on a monthly basis. 

Inflow sources are predominantly from the CHPP and include RO brine, tailings, water 
from pollution control dams that result from excess site runoff during occasional high 
rainfall events.  Inflow sources from the CHPP and outflow sources from the dewatering 
holes are measured on a fortnightly basis. The status of measured discharges from the 
CHPP is reported to the underground operation daily via the SCADA system.  Monitoring 
indicates that there is a time lag of around 2 weeks before CHPP discharge or water 
from high rainfall periods reports to the East Pelton goaf area. 

West Pelton 

The old workings of Pelton located adjacent to the West of the main South Headings are 
connected to Austar Coal Mine workings via 2 dewatering boreholes (see Figure 5). 
These are regularly monitored and opened and closed to control the level of water in 
these workings.  This water is reticulated underground to the 16c/t pump station and 
removed from the mine. Alternatively it can drain to the 2 East storage area. 

The West Pelton goaf has a normal working capacity of 19ML which is constrained by 
the allowable head of water on the barrier pillar to the Austar workings which is 
equivalent to a pressure reading of 100kPa (10.2m head) measured at the 12c/t 
dewatering borehole.   

Inflow sources are typically from seepage after rainfall. RO brine and tailings can be 
directed to this area by discharging to the West Pelton workings and underground via a 
surface to seam borehole.  It is estimated that this area could hold 70ML of water in an 
emergency. However it is likely that water would start to seep from the ribs and roof 
strata along the mine floor down Main South to the Ellalong storage area. 

Ellalong (2 East Panel, Longwalls 1-12) 

The old workings of Ellalong are partially flooded with water. These workings have a 
capacity of 3,000ML which is constrained by the level (9730m RL) where the water 
would flow into the current mine workings. Water from Austar mine is pumped into this 
area. Water is removed from Ellalong via a borehole pump in the vicinity of Number 2 
shaft. The quantity of water removed is monitored continuously via CITECT (refer to 
Section 2.2.5). In addition, real time monitoring of the water level in the shaft has been 
commissioned and this is calibrated on a monthly basis by dipping the shaft. The 
borehole pump is being supplemented by an additional pumping system located within 
the Number 2 shaft providing a combined pumping system capable 8ML/day at full 
capacity. 

Longwall 13 

Longwall 13 was mined in 1997. Water from this area is currently managed via a siphon 
that siphons to the Ellalong Goaf (see Figure 5). Monitoring of the siphon is undertaken 



 

 

AUSTAR COAL MINE SWMP MARCH 2009 

15 

 

regularly. The source water to LW13 is the old flooded workings of the neighbouring 
Kalingo Colliery.  When it is running, flow from the siphon is measured on a regular basis 
which allows the water make to be calculated. The head of water in Kalingo Colliery is 
measured by dipping the shaft near the Kalingo dam.  The water levels for Kalingo 
Colliery are recorded in a database that is maintained by the Austar Coal Mine surveyors. 

SL2 Panel 

The sealed LW2 goaf is currently flooded and free-draining via a pipe  from where it is 
reticulated via staged pumping to the Ellalong goaf (see Figure 5). The free draining hole 
is monitored regularly and maintain the water level in this sealed goaf and indicate daily 
water inflow of 2ML. The capacity of the SL2 goaf is 345ML which is restricted by the 
need to prevent the water from accumulating behind the goaf seals. This area will be 
largely dewatered prior to mining the 200 mains. Water flow into this area is 
predominantly from the old flooded workings of the neighbouring Bellbird and Aberdare 
Central Collieries. There are three inseam flanking boreholes adjacent to these workings 
from SL4 panel that contribute to the water inflow into the SL2 panel.  These flanking 
boreholes are unable to be isolated to prevent this inflow as this area was sealed 
following the spontaneous combustion event. 

Bellbird/Aberdare Central 

As discussed groundwater stored in the old Bellbird and Aberdare Central workings 
drains to Austar mine and is collected and pumped to the surface where it is treated and 
either reused, discharged to Bellbird Creek or pumped underground.    

The head of water in Aberdare Central Colliery has been measured for approximately 8 
years by dipping a shaft near Kitchener.  In 2007 an additional monitoring bore has been 
established into Bellbird workings to enable water levels in these workings to be 
monitored as well.  In 2009 a second monitoring hole into Bellbird was established further 
east to monitor the effect of pumping into these old workings on the eastern side of some 
geological anomalies. The water level database for Aberdare Central Colliery and Bellbird 
Colliery is maintained by the Austar Coal Mine surveyors. 

It is estimated that prior to the June 2007 storm event,  water level in the old 
Bellbird/Aberdare Central workings was approximately -86 mAHD with the workings 
having a storage capacity of approximately 9 GL above this level.  As discussed, as a 
result of the June 2007 storm event, the water level in these workings rose to 
approximately -36 mAHD.  By January 2009 the water level in these workings had fallen 
to approximately –30 mAHD. 

2.2.3 Underground Pumping 

There are two underground pumping systems that deliver minewater to the surface water 
management system.  The systems are shown on Figure 5 and are described as follows: 
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No 16 Cut Through (East Pelton and West Pelton) 

The 16 c/t Main South Pump Station has been designed and installed to pump Mine 
strata water inflow from the old Pelton (East and West) Mine workings.  The main tank 
has two pumps to pump the water to the surface to Austar Dam via a rising main installed 
in the drift. The main tank is split into two tanks. Each tank contains a multi-stage 160kW 
pump and in total can pump up to 3.5ML/day. The tanks are interconnected but can be 
segregated for repairs and maintenance. The main tank also has a number of valves 
used for isolation, directing water flow, rising main fill, rising main drain, tank filling and 
shroud flushing. There are pressure transducers monitoring the individual pump outlet 
pressures and system pressure. 

There is an outlet flowmeter which is compared to the surface flowmeter to provide leak 
detection. The pumps are also fitted with RTD’s used for temperature sensing.  

A goaf discharge/overflow line is used to manage system overflow and accumulated 
sediment. Compressed air is also connected to the main tank and is used to operate the 
actuated valves. 

Number 2 Shaft 

The old Ellalong Colliery workings (Longwalls 1 to 12) within Austar mine are utilised as 
the main underground water storage reservoir for the mine. 

A large diameter, multistage bore hole pump operating at the  Number 2 shaft site pumps 
water from these underground workings to Kalingo Dam via an vertical rising main and 
connecting polyethylene pipe line.  Mine water may be diverted from this pipeline to 
Bellbird Colliery.   

This system is being upgraded in Q1 2009 to have the capacity to pump up to 
approximately 7 ML/Day at 4 bar pressure.  This will enable water levels in Longwalls 1 to 
12 to be lowered during normal operations and reduced more rapidly after major inflow 
events such as occurred in June 2007. 

2.2.4 Incidental Groundwater Interception 

As detailed by Connell Wagner (2007) in Appendix C, the most important natural 
groundwater resource in the Newcastle / Cessnock area is found in the alluvial 
sediments. These aquifers will not be intercepted by the Austar mining due to the depth 
of cover. The permeability of the Branxton formation (~2.32 X 10-10 m/s) and the marine 
depositional environment generally provides water-bearing zones of poor water quality 
and low yield. Finally the Greta Coal Measures also have very low permeabilities (<10-8 
m/s) and are concluded to “have a poor resource potential with low yielding acquifers of 
high salinity”. An assessment of the interception of the natural groundwater resources 
has been undertaken for the Stage 2 and 3 mine plans. 

The comprehensive water inflow database held at the mine has allowed assessments to 
be made regarding the origin of inflow sources.  The recirculation of stored waters, which 
reside in the up dip old mine workings and percolate through the coal barriers at a 
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relatively constant rate, can be separated from the inflows resulting from the interception 
of natural groundwater bearing zones due to mining. These natural groundwater bearing 
zones will typically comprise water held within the Greta seam depressurising into the 
mine as new workings enter virgin domains and similarly as a result of goaf formation 
above the longwall panels within the lower sections of the Branxton Formation. At the 
completion of mining in longwall A2, negligible water inflow from longwall mining activities 
in Stage 1 has been observed.  

The proposed mining schedule is shown on Figure 6 (Drawing No. BUD0902) for Stages 
2 and 3. A breakdown of water inflow predictions for Stages 2 and 3 has been compiled 
from the predictions by Connell Wagner (2007) and Austar’s water management 
databases as shown below. 

 

Table 5- Incidental and Recirculated Water Flows 

 Stage 1 Stage 2 Stage 3 

Areas 

Incidental 
Groundwater 
Interception 

Recirculation 
of Stored 
Mine Water 

Incidental 
Groundwater 
Interception 

Recirculation 
of Stored 
Mine Water 

Incidental 
Groundwater 
Interception 

Recirculation 
of Stored 
Mine Water 

Kalingo  0.5  0.5  0.5 
Aberdare 
Central  2.0  2.0  2.0 

East Pelton  0.3  0.3  0.3 

West Pelton  0.1  0.1  0.1 
Existing 
areas 
 
 

Ellalong Goaf 
Area 0.037  0.037  0.037  

Stage 
1 

A1 and A2 
Panel 0.36 0.2 0.2 – 0.04 0.2 0.2-0.04 0.2 

200 mains    0.2  0.1 

100 mains 0.1  0.1    
Longwall 
maingates 0.23  0.23    

Goaf   0.36    

Central Dyke    0.4  0.4 

Stage 
2 
 
 
 

Ongoing after 
mining     0.2  

During 
Mining     0.54*  

LW 
A6 

Post 
mining     0.2-0.4 0.34 

300 mains    0.11  0.11 

A7 Tailgate    0.91  0.91 
Longwall 
Maingates     0.36  
Longwall 
Goaf (Max)     0.26  
Aberdare 
South      0.7 

Stage 
3 
 
 
 
 

Abernethy 
Fault      0.13 

Total (Max ) 0.727 3.1 0.927 4.72 1.257 5.79 
Note (*) Estimate during mining of LWA6 and not included in Stage 3 maximum 
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The current water licence allows for incidental groundwater interception of up to 2.7 
ML/day.  As set out in the table above, the Connell Wagner (2007) predictions are that 
these inflows will increase from 0.7Ml/day during Stage 1 mining to 0.9ML/day during the 
Stage 2 mining and to a maximum of 1.3ML/day during Stage 3 mining. The licence will 
be reviewed as mining progresses through Stages 2 and 3.  

The measured water percolating through the up dip coal barriers that is intercepted, 
captured and then pumped / recirculated back to other storage areas has been 
determined from the following (this is represented as Recirculation of Stored Mine Water 
in Table 5 above): 

·  Measured water Inflow from Kalingo Mine: 

·  LW13 Flankhole = 0.2ML/day; 
·  LW13 Siphon = 0.1ML/day; 
·  BBM 3c/t Spears & air pumps = 0.1ML/day; and 
·  A2 Panel Flank hole 1c/t = 0.1ML/day. 

Total average measured water inflow from Kalingo Mine = 0.5ML/day. The water level in 
the Kalingo shaft is relatively constant and is at the same level as the highest mine 
workings in Kalingo.  This indicates that the old Kalingo mine workings are essentially 
full. The water level in Bellbird mine, immediately above the Kalingo mine workings is 
another 60m higher than the highest point in the Kalingo workings. Since the water level 
does not rise in the Kalingo shaft, the migration of water across the barriers is now in 
equilibrium with the rate of water transfer into the Austar mine workings. The workings at 
Kalingo are deep at greater than 250m. These are first workings only with no secondary 
extraction and as such there is no potential for fracturing through to the surface. This 
logically suggests that practicably all of the 0.5ML/day measured adjacent to the Kalingo 
workings is from the stored waters in the old mine workings and transfer across the 
barriers. 

·  Measured water Inflow from Aberdare Central Mine: 

Total average measured water inflow from SL2 Goaf Siphon  = 2ML/day. This level is 
understood to be water ingress from inseam drill holes from SL3 and SL4 panels (this 
area has been sealed off). The level of water from SL2 has been constant indicating 
consistent ingress. As shown on Figure 7, prior to the drilling of these inseam holes the 
water level recorded in the Aberdare Central shaft was rising around 2 metres per year. 
This was prior to mine workings encroaching on the area.  
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Figure 7 Underground Water Levels  

Following the completion of these inseam holes the water level in Aberdare Central shaft 
has been falling at a rate of approximately 4 metres per year up until June 2007 when a 
sink hole that formed adjacent to Black Creek delivered approximately 2.5 GL to 3 GL of 
surface runoff to the underground workings. Since this time the water levels have 
remained fairly constant.  

All the water migrating across the barrier from Aberdare Central accumulates in the SL2 
Goaf and is measured by syphons built in goaf seals. These syphons maintain a constant 
level within the goaf and indicate background water ingress from the Aberdare Central 
workings to be 2 ML/day which is an increase to prior the June 2007 storm event. 

Groundwater levels in Aberdare Central and inflows to SL2 Goaf Syphons will continue to 
be monitored to determine if the recorded rise in water level in Aberdare Central has a 
significant influence on inflow rates to Austar Mine.    

·  Anticipated water Inflow from Bellbird Mine. 
 

Mining operations commenced within the vicinity of Bellbird Mine in the A2 development 
panel. The water level in these workings is monitored in the Bellbird monitoring holes.  
The inflow from the Bellbird workings is incorporated into the inflow measurements for A1 
and A2 panels which includes measurement of numerous flows from inseam flanking 
bore holes and pumps.  Water flow measurements from the area will continue to be 
collected once the area is sealed at 8ct North West mains from the water traps installed 
in these seals.  
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2.2.5 Monitoring System 

The site has a centralised monitoring and communication system (CITECT) that is 
managed 24 hours a day by the Control Room Operator.  The system enables remote 
control of the major components and communications across the entire mine site. The 
real time monitoring system includes a wide range of parameters including:  

�  water pressure; 

�  flow rates; and 

�  storage levels. 

Figure 8 provides an example of the CITECT monitoring system that shows a section of 
the underground pump out systems. 

 
 

Figure 8 Example of CITECT monitoring showing 16 c/t pump  

2.2.6 Predicted Future Inflows 

As part of forward mine planning and to explore possible future changes to the water 
management system that may be required, Connell Wagner was engaged to explore 
potential groundwater impacts of proposed Stage 2 and Stage 3 underground mining.  
This assessment included predicted groundwater make as a result of Stage 2 and Stage 
3 mining.  A copy of the Connell Wagner report is provided in Appendix C.  Predictions of 
future groundwater make set out in Appendix C indicate that the mine water 
management system as detailed in this report will have sufficient capacity to 
accommodate future groundwater inflows. 
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2.3 COAL HANDLING AND PREPARATION PLANT WATER MANAGEMENT SYSTEM 

2.3.1 Overview 

All mine water received at the CHPP from underground inflow sources and the surface 
dirty water systems is pumped to the Number 7 dam at the CHPP.  Figure 9 provides a 
schematic overview of the water management system at the CHPP.  The major storages 
and surface water controls at the CHPP are shown on Figure 10. 

Depending on dam levels, flow rate and demand within the system, water is managed via 
the: 

1. reverse osmosis (RO) water treatment system; 

2. coal washing and handling system; and 

3. stormwater runoff and management system. 

Dirty water from the three systems can be discharged back into the old underground 
mine workings at Pelton and Bellbird where settling of sediment occurs prior to the water 
percolating through coal barriers where it is collected and pumped to the surface again.  
The location of the dirty water pipeline from Pelton CHPP to the Bellbird workings is 
shown in Figure 11. 

Clean permeate from the treatment plant is used to supplement the mines potable water 
supply from Hunter Water for all operations except drinking and bathing. Any excess 
water that is unable to be utilised on site is discharged into Bellbird Creek in accordance 
with the conditions of EPL416 which permits up to an annual average of 2ML/day to be 
discharged. 

2.3.2 Reverse Osmosis Water Treatment System 

Mine water pumped to the CHPP from underground workings is pre-treated prior to the 
RO plant primarily by aeration to promote oxidation followed by pH adjustment.  
Oxidation occurs in both Austar and the Number 7 dams.  From dam Number 7 water is 
pumped to the lime plant where the pH is adjusted to 8. This encourages the 
precipitation of iron and other metals.  The water is then fed into the precipitation dam 
where the excess lime, precipitated metals and gypsum are allowed to settle out.  Water 
then flows to the process dam from where it is pumped to the CHPP or the RO plant for 
treatment. 

The RO plant contains 3 units and can treat up to 7.5 ML in total of mine water per day.  
Each treatment unit has 2 compartments, one containing multi-media filters and the 
other the RO unit itself.  Water pumped from the process dam undergoes primary 
filtration followed by secondary filtration through multi-media filters and final tertiary 
filtration through cartridge filters.  The feed water is then pumped into the RO elements 
where the brine and permeate are separated.  The brine (approximately 60% of feed 
water to the RO plant) is returned underground via the Pelton and Bellbird Boreholes.  
The clean permeate is used in the CHPP or underground mine with any excess 
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discharged to Bellbird Creek in accordance with EPL requirements as previously 
discussed. 

The third RO unit is used to scavenge permeate from the primary RO units.  This 
secondary treatment reduces the overall throughput to 5 ML/day but also reduces the 
brine to 40% of throughput therefore reducing the volume of water required to be 
returned underground. 

2.3.3 Coal Washing and Handling System 

The Austar CHPP is a Dense Medium Cyclone and spirals plant that operates at a 
nominal 500 tph.  Both the raw coal and clean coal stockpiles have a nominal capacity 
of 350,000 T.  Run of Mine (ROM) coal is conveyed from the mine to the CHPP and the 
majority of clean coal product is transported from site by train.  

The CHPP requires up to 2.5 ML/day of water to operate.  This water may be a blend of 
process dam water and permeate from the RO plant. Approximately 2.0 ML/day of fine 
tailings (approximately 15-30% solids) is returned underground. 

2.3.4 Storm Water Run-off and Management System 

All dirty water runoff from the CHPP surface is contained within the mine water 
management system.  

Stormwater management at the CHPP aims to contain all runoff in surface dams up to 
their capacity with excess dirty water runoff piped into the former Bellbird Colliery via a 
borehole.  Water levels in the surface dam are monitored and pump status checked 
regularly.  In the event of a storm, water can be pumped from the Water Pollution 
Control Dam to the Bellbird boreholes, 

2.3.5 Surface Water Storages 

As shown in Figure 10, the CHPP water management system includes a number of 
surface storage dams.  The system has been developed over time and is designed to 
limit the need for off site discharges to Bellbird Creek whilst also maximising the 
potential for water reuse on site. 

The following tables provide an overview of the purpose of each storage area.    
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Number 7 Dam   

Feature Information 
Purpose Water Storage 
Capacity 
Operating range 

100 ML 
35 – 50 ML 

Receives water from / 
rate 
 

Austar Dam @ 7.0 ML/Day 
(max)  

Emergency overflow 
dam 

Sends water to / rate 
 

Can send water to water 
treatment system or CHPP  

 

Overflow protection 
system 

Not required as all water pumped to dam 

Precipitate Dam 

Feature Information 
Purpose Allows residence time for precipitate from pH adjustment 

in Lime Plant to settle out. 
 

Capacity 
Operating range 

8 ML 
0 - 8 ML 

Receives water from / 
rate 

Lime plant @ 8.0 ML/Day (max) 

Sends water to / rate 
 

Process Water Dam @ 8.0 ML/Day (max) 

Overflow protection 
system 

 
Overflows into Process water dam. 
 

Process Water Dam 

Feature Information 
Purpose Storage for CHPP process water and RO feed water.  Also 

allows extra residence time for precipitation of solids and 
scale. 

Capacity 
Operating range 

70 ML 
35 Ml 

Receives water from / 
rate 

Precipitation Dam @ 8.0 ML/Day (max) 

Sends water to / rate 
 

CHPP @ 2.5 ML/Day (if required) 
RO plant @ 5.5 ML/Day 

Overflow protection 
system 

Water Pollution Control Dam and Cells  
 

 



 

 

AUSTAR COAL MINE SWMP MARCH 2009 

24 

 

Water Pollution Control Dam 

Feature Information 
Purpose Storage of run off water from site  
Capacity 
Operating range 

40 ML 
0 - 40 ML 

Receives water from / 
rate 

Water Pollution Control Cells and surface runoff 

Sends water to / rate 
 

�  Pelton or Bellbird Borehole at a rate of up to 10 ML/day 
normally and up to 30ML/day (if required by addition of 
diesel pumps – provision of quick access is 
incorporated in the design) 

 
Overflow protection 
system 

Emergency overflow dam and emergency pumping 
system 

Water Pollution Control Cells 

Feature Information 
Purpose De-silt dirty water from site and overflows to water 

pollution control dam 
 

Capacity 
Operating range 

8 ML 
0 - 8 ML 

Receives water from / 
rate 

CHPP surface runoff 
 

Sends water to / rate 
 

�  Water Pollution Control Dam at variable rate 
depending on runoff; and/or   

 
Overflow protection 
system 

Water Pollution Control Dam  

Emergency Overflow Dam 

Feature Information 
Purpose Overflow protection for Water Pollution Control Dam 

 
Capacity 
Operating range 

40 ML 
0 - 40 ML 

Receives water from / 
rate 
 

Overflow from Water Pollution Control Dam and pollution 
control dams 
 

Sends water to / rate 
 

Pump to Dam 7 if required up to 15 ML/day or CHPP 

Overflow protection 
system 

Overflow is permitted in accordance with Environment 
Protection Licence requirements (up to 2 ML/day) 
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Doyle Street Dam 

Feature Information 
Purpose Collection of clean run off water from clean water channels 
Capacity 
Operating range 

5 ML 

Receives water from / 
rate 

Clean water channels on –site 

Sends water to / rate 
 

Returns water to water treatment system for re-treatment.  

Overflow protection 
system 

Clean water – no overflow protection required 

 

2.3.6 CHPP Monitoring System 

The centralised monitoring and communication system (CITECT) managed 24 hours a 
day by the Control Room Operator and RO plant operator, also includes the major 
components of the CHPP.  The system enables remote control and communications 
across the entire mine site. The real time monitoring system includes wide range of 
parameters including flow rates and storage levels of dams. 

Monitoring at the RO plant includes incoming flow rate and discharge to the various 
locations such as permeate underground, CHPP usage or discharged offsite to Bellbird 
Creek.  Basic water quality parameters are also tested so that water that does not meet 
the specifications is returned through the system for further treatment. 

2.4 SURFACE WATER STORAGE AND PUMPING SYSTEM 

2.4.1 Overview 

Austar surface water management system has been designed to match the capacity of 
the underground dewatering systems with additional provision to store and handle 
surface runoff during heavy rain events. Additional capacity has been incorporated to 
allow up to 30ML/day to be managed during extreme or prolonged storm conditions.   



 

 

AUSTAR COAL MINE SWMP MARCH 2009 

26 

 

 

 

Plate 1  Pump unit and intake point at Kalingo Dam 

Kalingo Dam 

Feature Information 
Purpose Receives water from underground via #2 shaft pump. Used 

as a staging and storage facility.  Assists in the removal of 
iron and manganese via oxidation. 

Capacity 
Operating range 

110 ML 
65 ML 

Receives water from / 
rate 

Normal 
#2 Shaft @ 7 ML/day  

 

Sends water to / rate 
 

Normal - Austar Dam @ 
4.8ML/day(running @ 
32Hz) 
Bellbird Workings @ 
3ML/day 

Possible – 11 ML/Day 
(running @ 60Hz) 
Can bypass Austar Dam & go 
directly into Kalingo shaft 

Equipment details 
 

Main CPX125/100/250 Centrifugal Pump 
Suction Boost - CPX150/125/250 Centrifugal Pump 

Monitoring End of line flow for leak protection , discharge flow, level, 
operation 

Maintenance options Weekly Mechanical Inspection 
Overflow protection 
system 

Direct link and gravity overflow to abandoned Kalingo shaft 
(up to 6ML/day pumped). Kalingo shaft has 12ML storage 
capacity.  
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Plate 2  Aeration units adjacent to pump intake at Austar Dam 

Austar Dam 

Feature Information 
Purpose Receives water from Kalingo Dam via a buried 315mm 

HDPE pipe line and also from 16 c/t Main South U/G 
pumping station via drift rising main.  Surface run off from 
Austar mine pit top is also received at Austar Dam 

Capacity  
Operating range 

35 ML 
15 ML 

Receives water from / 
rate 
 

Normal 
Kalingo Dam 3 - 7 ML/Day  
16 c/t Main South pump station 
up to 3.5 ML/day 

Possible 
10 ML/Day 

Sends water to / rate 
 

Normal - 3 – 10 ML/Day 
No 7 Dam @ CHPP or either 
Precipitate Dam or Bellbird if 
required 

 

Equipment details 
 

1 x 125/100 CPX200 90kW and 1 x CPX100/65/250 55kW 
Centrifugal Pumps in parallel operation.  

Monitoring Flow, Level, Operation, PLC control 
Maintenance options Weekly  Mechanical Inspections 
Overflow protection 
system 

Level monitoring linked to PLC control. All water sources 
are linked via mine SCADA network and will shutdown once 
level set point is reached. Also if Austar Dam pumps stop 
all water sources will stop after a pre-determined time. End 
of Line flow monitoring for leak protection. 
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2.5 REPORTING PROCEDURES 

2.5.1 Daily 

The status of underground water levels, dams, pumps and water treatment is reported by 
exception (if outside normal range of conditions) at the daily operations meeting. 

2.5.2 Monthly 

Water management is reported in the monthly operational reports produced at the mine. 
These reports include information regarding water treatment, usage and discharge along 
with environmental performance.  

A mine water balance status for the period is updated and reported.  This includes the 
cumulative water movement across the site and which appears as a daily average 
summary for the period. The system has reconciliation capability.  Figure 4 provides an 
overview of the mine water balance based on averages for the period shown.  

2.5.3 Annual 

Site water management is reported in annual reports and in the Annual Environmental 
Management Report as detailed in the Mining Operations Plan.  Section 6 of this SWMP 
provides details of water monitoring and reporting of surface and groundwater results. 

2.6 WATER MANAGEMENT INITIATIVES 

2.6.1 Objectives 

Major improvements have been made to the mine water management system since 
operations recommenced in 2005.  The introduction of the RO water treatment system 
has enabled large volumes of treated mine water to be reused for beneficial purposes on 
site.   This includes use within the CHPP and also the introduction of treated water to the 
longwall unit underground.  This has significantly reduced the reliance on reticulated 
water supplied by Hunter Water and has reduced the need to discharge water off site.  
Any discharges from site to Bellbird Creek are undertaken in accordance with the 
requirement of EPL416, which identifies two points where water may be discharged from 
the site.     

The three RO units can currently treat up to 7.5 ML of water per day.  Ongoing initiatives 
on site are helping to maximise the amount of reuse and minimise the volume discharged 
off site.  The EPL allows an average annual daily discharge of 2 ML.   
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2.6.2 Coal Handling and Preparation Plant 

The Coal Handling and Preparation Plant (CHPP) requires a good quality of water for 
washing coal.  Prior to the closure of the mine in 2003, the plant relied on reticulated 
water supplied by Hunter Water blended with minewater. 

The introduction of on site water treatment has reduced the reliance on Hunter Water 
and has enabled the use of Hunter Water to be supplemented with clean permeate from 
the RO plant.  Some Hunter Water will still be required at the CHPP, particularly during 
peak washing periods and times when the treatment plant may be out of service for 
maintenance.   

2.6.3 Mining 

To maximise the use of treated water on site and reduce the reliance on water supplied 
by Hunter Water, treated water from the RO plant is also been utilised by the longwall 
unit underground and for dust suppression within the underground workings.  Previously 
only Hunter Water was used in the longwall unit due to concerns about the quality of 
untreated mine water and the potential impact on equipment.    

2.6.4 Ancillary On-Site Use 

Other opportunities that may be available for the use of treated water on site include dust 
suppression and irrigation of rehabilitated land and other areas within the site.   

Water supplied by Hunter Water will continue to be used to meet potable requirements 
as the RO water is not disinfected or monitored to ensure there are no potential health 
issues. 

2.6.5 Offsite Use 

Consideration has also been given to possible off site use rather than discharging directly 
to Bellbird Creek.  Whilst downstream users in Bellbird Creek benefit from clean water 
discharged from the site, it is likely there are other possible direct uses that could be 
economically and environmentally viable.  Opportunities that may arise in the future will 
continue to be explored.  
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3 EROSION AND SEDIMENT CONTROL  

3.1 OVERVIEW 

Changes in land use have the potential to disturb soils, alter drainage patterns and affect 
environmental values both on and off site (Landcom 2004).  The operation is an existing 
underground mine with limited potential for erosion and sediment generation.  The 
surface facilities and surface water management system have been developed over time 
as the mine has developed and the area is well vegetated.    

Erosion is mostly a short term problem that results from the removal of vegetation and 
ground cover.  The pit top facilities including the CHPP and supporting infrastructure 
were constructed many years ago and have become stabilised over time.  The potential 
for erosion and sediment generation is limited as large scale clearing and ground 
disturbance is not required.    

3.2  SITE ACTIVITIES AND POTENTIAL FOR SOIL EROSION  

 The main activities that have potential for erosion and sediment generation include:  

�  surface activities associated with pit top facilities; 

�  subsidence and surface changes resulting from longwall mining; and 

�  disposal of coarse reject material.   

3.2.1 Surface Activities 

The pit top facilities are well established and areas that were disturbed during the 
construction phase have been stabilised.  Surface water (clean and dirty) has the 
potential to cause erosion and both are managed as part of the normal site operations.  
Figure 10 shows the surface water management system around the CHPP and Figure 
12 shows the controls around the pit top facility. 

Several types of erosion control measures have been implemented with the aim of 
preventing soil erosion and the entry of sediments into any of the surrounding water 
bodies.   

All drains shown on the surface water management plan have been constructed with 
either a parabolic or trapezoidal cross section rather than a V-shape which can be easily 
eroded.  Channels and associated banks have been grassed where possible to assist 
with stability during water flows and minimise sediment movement. Channels are 
periodically inspected (at least quarterly or following significant rainfall events) to identify 
and repair damage caused by scour, sediment deposition, channel obstruction and loss 
of vegetative cover.   
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Several small sediment basins have been constructed within the dirty water system.  
These are in addition to the main control structures that are designed to manage mine 
water and are described in Section 4 and 5 of this report.  The sediment control basins 
have been designed and located to contain dirty water from previously disturbed areas 
on site.  The primary purpose of these basins is to contain sediment from normal rainfall 
events as well as reduce flow velocity during high rainfall events. 

These structures are regularly maintained and cleaned out once the capacity of the 
structure is deemed to have been reduced significantly. The structures are inspected 
after major rainfall events and repairs made as required. 

Proposed Stage 3 Surface Infrastructure Site 

It is proposed to construct a 10 hectare Surface Infrastructure Site on a 16 hectare parcel 
of land south-west of Kitchener as a part of Stage 3 of mining.  A Soil and Water 
Management Plan will be prepared for the Surface Infrastructure Site after the Stage 3 
Project has been determined.   

The soil and water management strategy for the Surface Infrastructure Site has been 
designed to minimise the potential impacts on the surrounding environment and 
downstream catchment areas, including: 

·  Minimise erosion potential of the site and sediment transport off site; 

·  Maintain water quality in downstream watercourses; and 

·  Protect the existing streamlines and riparian habitat. 

3.2.2 Longwall Mining and Subsidence  

Stage 1 

An assessment of subsidence impacts from mining longwalls A1 and A2 on surface 
water and groundwater was prepared by Geoterra Pty Ltd (2006).  The assessment 
concluded that any effects on the surface water regime of the area would be minimal in 
the context of the then assumed upper bound subsidence of 4.2m.  First and second 
order ephemeral channels are located over longwalls A1 and A2.  The assessment found 
that when flowing, stream water quality and flow in these channels should not be 
adversely affected by the extraction of longwalls A1 and A2.  The area, including creeks 
and four wheel drive tracks has been monitored on a regular basis over the course of 
extraction of longwalls A1 and A2.  No adverse effects have been observed to date. 

No significant erosion or bedload sediment transport has been observed in the gullies 
over longwalls A1 and A2 (Geoterra, Feb 09).  Similarly, no adverse cracking has been 
observed in gullies or four wheel drive tracks, and no loss of stream flow has been 
observed.  
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No significant redistribution of surface flow to shallow groundwater or generation of new 
stream paths has been observed to date and is not anticipated as no vertically 
interconnected cracking is likely to occur and horizontal fracturing due to valley closure 
not being observed.  No changes in areas of ponding have been observed or are 
anticipated and there are no dams located within the 20 mm subsidence zone. 

At the completion of extraction of longwall A2 no substantive remediation works have 
been required and it is considered unlikely that any substantive remediation works 
requiring sediment and erosion control in the vicinity of longwalls A1 and A2 will be 
needed in the future. 

Stages 2 and 3 

Assessments of subsidence impacts from mining in the Stage 2 and Stage 3 areas on 
surface water have been documented in Umwelt (February, 2007a) and Umwelt 
(September, 2008) respectively. The Stage 2 area encompasses the gentle south facing 
lower slopes of the Broken Back Range and the extensive creek flat of the Quorrobolong 
Creek system (Umwelt, February 2007b).  Cony Creek joins Quorrobolong creek in the 
east of the Stage 2 area. The Stage 3 area also encompasses the south facing lower 
slopes of the Broken Back Range and includes the Sandy and Cony Creek system and 
associated flats and footslopes. The Stage 2 and 3 areas are mostly used as farm land, 
with some areas of State Conservation Area in the north of the Stage 2 and Stage 3 
areas.   

Surface water assessments undertaken by Umwelt for Stages 2 and 3 of the project 
found:  

·  no significant changes in stream power and erosive potential are predicted along 
Quorrobolong, Cony and Sandy Creeks as a result of Stage 2 and 3 mining 
operations; 

·  Stage 2 and Stage 3 mining operations are unlikely to significantly alter stream 
velocities; and 

·  The potential to increase erosion on the land surface as a result of Stage 2 and 3 
mining is also expected to be minimal due to the relatively small predicted 
changes in landform grades and the high level of ground cover over the area. 

The Stage 2 and Stage 3 areas, including creeks, roads and surface infrastructure will be 
monitored on a regular basis for the duration of mining.  If adverse impacts are observed, 
remediation will be undertaken to an appropriate standard. 

3.2.3 Reject Emplacement 

Coarse reject from the CHPP is delivered to the refuse bin, from where it is taken by 
trucks along a private haul road to the refuse emplacement area at the disused Aberdare 
Extended Open Cut and in the East Open Cut at the CHPP.  Material deposited in the old 
open cut has been progressively rehabilitated in accordance with the Mining Operation 
Plan as approved by the Department of Primary Industry. 
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The principal objective of the final rehabilitation plan is to form a stable landform which 
will pose no long-term environmental hazard.  All areas disturbed by coal related 
activities will be rehabilitated.  During the course of rehabilitation, opportunities may arise 
which could influence the final use of the land, such as grazing land or other types of 
development.   

The primary objective of the rehabilitation program is to progressively stabilise the old 
open cuts and CHPP site, ultimately producing a final landform consistent with 
surrounding features that does not pose an environmental risk.  The approved 
Rehabilitation Plan for the reject emplacement area is shown on Figures 13 and 14. 

The reject material at Austar can potentially form acid drainage due to compounds within 
the reject.  Rehabilitation aims to maximise compaction thus reducing the potential for 
oxidation that can lead to acid mine water.  The emplacement areas have been designed 
so that leachate drains directly to old mine workings via boreholes located in the base of 
the open cut voids as shown on Figure 14. 

3.3 MAINTENANCE OF EROSION AND SEDIMENT CONTROLS 

The mine has been operational for a number of years and there are relatively limited 
opportunities for erosion and sediment generation.  However, regular inspection and 
maintenance of permanent structures ensures that the water management system and 
erosion controls remain effective. 

Measures to minimise erosion and sediment generation include: 

�  identification and review of surface activities that may change surface water flows 
and result in erosion;  

�  minimising the clearing of vegetation and where clearing is necessary, chipping of 
material and reusing on site for rehabilitation of disturbed areas;  

�  regular checking of rehabilitated areas; 

�  installation of temporary and/or additional permanent controls to manage 
locations that have been identified as requiring attention;  

�  diversion of surface and road runoff away from disturbed areas; 

�  regular inspection and cleaning of catch drains and structures following storm 
events or other activities such as vehicle movements that may result in damage; 
and 

�  clearing of excessive vegetation and weeds along drainage lines. 
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4 SURFACE WATER MONITORING  

4.1 ON SITE MONITORING REQUIREMENTS   

The SWMP takes into consideration the requirements of Austar’s DECC EPL416 issued 
under the Protection of the Environment Operations Act 1997 (PEO Act 1997).  

Relevant conditions from the EPL are reproduced in Table 6.  Water quality criteria that 
must be satisfied prior to discharge from the site are specified in condition L3.   

Table 6  ENVIRONMENT PROTECTION LICENCE CONDITIONS 

 Condition 

L1 Pollution of Waters 

L1.1 Except as expressly provided in any other condition of this licence, the licensee must 
comply with section 120 of the Protection of the Environment Operation Act 1997. 

L1.2 Discharge from Point 1 is permitted only when discharge occurs solely as a result of 
rainfall at the premises exceeding: 

a) a total of 168 millimetres over any consecutive 5 day periods; or 

b) 48 millimetres in less than any consecutive 12 hour period 

L3 Concentration limits 

L3.1 For each monitoring/discharge point or utilisation area specified in the table/s below (by 
a point number), the concentration of a pollutant discharged at that point, or applied to 
that area, must not exceed the concentration limits specified for that pollutant in the 
table. 

L3.2 Where pH quality limit is specified in the table the specified percentage of samples 
must be within the specified ranges. 
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Table 4 ENVIRONMENT PROTECTION LICENCE CONDITIONS (CONT) 

 Condition 

L3 Concentration limits (Cont) 

L3.3 To avoid any doubt, this condition does not authorise the pollution of waters by any 
pollutant other than those specified in the tables/s. 

 

Point 1- Spillway of emergency dam 
Iron – 1mg/l 
pH – 6.5 to 8.5 
Total dissolved solids – 6000 mg/L 
Total suspended solids – 50 mg/L 
 
Point 6 – Water Treatment Plant 
Conductivity – 600 uS/cm 
Iron – 1mg/l 
pH – 6.5 to 8.5 
Total suspended solids – 50 mg/L 

L4 Volume and Mass limits 

L4.1 For each discharge point or utilisation are specified below (by a point number), the 
volume/mass of: 

(a) liquids discharged to water; or 

(b) solids or liquids applied to the area; 

must not exceed the volume/mass limit specified for that discharge point or area. 

Point 1: Spillway of emergency dam (2000kL/day) 
 
Point 6: Water Treatment Plant (2000 kL/day measured as an annual average) 
 

 

The location and frequency of surface water monitoring required to satisfy the 
requirements of the EPL are summarised in Table 7.  
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Table 7  LOCATION OF SURFACE WATER MONITORING POINTS 

EPA 
ID 
No. 

Type of 
monitoring 
point 

Type of 
discharge 
point 

Location 
Monitoring Comment 

1 Wet weather 
discharge  

(quality and 
volume) 

Wet weather 
discharge 
(quality and 
volume) 

Spillway of the 
emergency 
dam at the 
Pelton Coal 
Preparation 
Plant site 

Special 
Frequency 1 
(*) 

Licensed 
Discharge 
Point No 1 

2 Ambient water 
quality 
monitoring  

n/a Bellbird Creek 
(near Wollombi 
Road) 

Special 
Frequency 2 
(**) 

Downstream of 
CHPP 

4 Ambient water 
quality 
monitoring  

n/a Bellbird Creek 
(northern 
boundary) 

Special 
Frequency 2 

Downstream of 
CHPP 

5 Ambient water 
quality 
monitoring  

n/a Bellbird Creek 
(western 
boundary) 

Special 
Frequency 2 

Upstream of 
CHPP 

6 Discharge to 
waters (quality 
and volume)  

Discharge to 
waters (quality 
and volume) 

Discharge 
from “Water 
Treatment 
Plant”  

Monthly Licensed 
Discharge 
Point No 2  

Notes: (*) Special Frequency 1 means daily collected at a minimum of twelve hourly intervals when 
a discharge is occurring. 

(**) Special Frequency 2 means three times per week during any period of discharge from 
Point 1 at a minimum of 48 hour intervals commencing as soon as practical after discharge 
has commenced. Once per month during any period of discharge from Point 6 at a 
minimum of 4 weekly intervals.  

Water quality monitoring is undertaken monthly when there are discharges under the 
EPL.  When the site is not discharging no samples are required.  

The results of all monitoring is included in the Annual Return provided to the DECC under 
the EPL416.   

In addition to regular surface water monitoring required under the EPL, there is a real 
time monitoring system in the treatment plant that feeds into the CITECT monitoring 
system.  This system monitors pH, EC and turbidity on a daily basis.  Detailed analysis of 
treated water and feed water to the treatment plant is undertaken periodically as part of 
the normal operating procedure and quality assurance system. 

The channel where treated water is discharged is also examined on a quarterly basis to 
ensure that no excessive erosion or other problems are occurring.  
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4.2 OTHER MONITORING 

Schedule 3 Condition 9(b) of the Notice of Modification indicates the surface water 
monitoring program should include Black, Cony and Quorrobolong Creeks.   

4.2.1 Quorrobolong Creek 

Samples will be taken monthly at 2 locations on Quorrobolong Creek as shown on 
Figure 15.   

The first sample location is on the eastern boundary of Austar’s land holding where 
Quorrobolong Creek enters the site.  The downstream sample site is on the southern 
boundary where the creek exits the site.   

Water quality analysis includes the same parameters as those required for other surface 
water sampling sites as specified in EPL416.  Flow in Quorrobolong Creek and bank 
stability will also be visually monitored during monthly monitoring.   

4.2.2 Cony Creek 

Samples will be taken at one location on Cony Creek as shown in Figure 15.  The 
sample site is located at the point where Quorrobolong Road crosses Cony Creek.  
Monitoring results from this site will be compared with results from downstream locations 
on Quorrobolong Creek. 

Water quality analysis includes the same parameters as those required for other surface 
water sampling sites as specified in EPL416.  Flow in Cony Creek and bank stability will 
also be visually monitored during monthly monitoring.   

4.2.3 Bellbird Creek/Black Creek 

EPL416 requires sampling (when the site is discharging) above and below the CHPP in 
Bellbird Creek.  This creek forms part of the Black Creek drainage system and is directly 
influenced by the quality and quantity of water discharged from the mine.   

Monitoring in the upstream sections of Black Creek drainage system in Bellbird Creek is 
considered more relevant to the operation than monitoring further downstream in Black 
Creek system where it is heavily influenced by non mining related activities that are 
beyond the control or influence of Austar’s operations.  The confluence of the two creeks 
is over 5 kilometres downstream from the mine on the northern side of Cessnock. At this 
point the Black Creek system is concrete lined in parts and passes through the urban 
centre of Cessnock.   

Therefore, monitoring is undertaken in Bellbird Creek which is a tributary of Black Creek.  
Samples are taken on a monthly basis above and below the CHPP at the EPL sample 
points regardless of whether the site is discharging or not.  This provides more relevant 
data than sampling in downstream sections of the Black Creek system would as water 
quality data from Bellbird Creek relates directly to Austar’s operation. 
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4.2.4 Reject Emplacement Area 

The reject emplacement area is designed so that leachate from the emplacement area 
drains deep into the old Bellbird mine workings via two disused boreholes.  Water quality 
in these workings is poor and reflective of historic mine workings.  The boreholes provide 
a conduit to the old workings and as a consequence no surface discharges of leachate 
from the site occur to be monitored.  Monitoring of groundwater in old workings is 
discussed in Section 5. 

Monthly visual checks are undertaken to ensure that the area is maintained and surface 
water controls are functioning appropriately.   

4.2.5 Farm Dams 

Farm dams within the Stage 2 and Stage 3 areas have been identified in the Subsidence 
Impact Assessments for Stages 2 and 3 set out in MSEC (February, 2007) and MSEC 
(September, 2008).  Farm dams have also been identified in individual Property 
Subsidence Management Plans for the Stage 2 area.  The Subsidence Impact 
Assessments indicate that mining of longwalls in the Stage 2 and Stage 3 areas could 
have the following impacts: 

·  Change in the water storage capacity of farm dams due to systematic tilt 
associated with subsidence; and 

·  Loss of water supply from farm dams as a result of cracking of farm dam walls. 

The subsidence impact assessments indicated that there is unlikely to be any significant 
impact on the stability of farm dam walls and any cracking of farm dam walls is expected 
to be of a minor nature and easily repaired (MSEC, February, 2007; MSEC, September 
2008).   

Austar will seek the assistance of landowners to regularly visually monitor water levels in 
farm dams during the extraction of longwalls.  Visual inspections will either be undertaken 
by Austar with landholder’s consent or by the landholder.  If any leakage or cracking is 
identified by the landowner during mining, the landowner will be requested to inform 
Austar and further investigation and repairs will be undertaken as necessary by the MSB.  
If required, alternative water supply will also be provided to the affected property by 
Austar for the duration of the mining period. 

4.2.6 Channel Stability 

An assessment of the potential impact of longwall mining on creek systems in the Stage 
2 and 3 areas is set out in Umwelt (February 2007a) and Umwelt (September, 2008).  As 
discussed in Umwelt (February 2007a) and Umwelt (September, 2008), based on the 
maximum predicted and upperbound subsidence predictions it is unlikely that the stability 
of creek banks will be affected by Stage 2 and Stage 3 mining.  Stream power and 
erosive potential is also unlikely to be significantly altered as a result of Stage 2 and 
Stage 3 mining. 



 

 

AUSTAR COAL MINE SWMP MARCH 2009 

39 

 

Channel stability in Quorrobolong and Cony Creeks within the Stage 2 and Stage 3 areas 
will be visually monitored at a number of monitoring locations during mining.  Channel 
stability in the Stage 2 area will be visually monitored on a monthly basis at the surface 
water monitoring sites on Quorrobolong and Cony Creeks as discussed in Sections 4.2.1 
and 4.2.2.  Channel stability in Quorrobolong and Cony Creeks will also be monitored as 
a part of the Ecological Monitoring Program for Stage 2.  Photographs will be taken of 
the creek at specified monitoring locations and compared with previous photographs to 
identify any observable changes in the channel over time.  Should any changes be 
observed during mining the creek cross section will be surveyed and compared with pre-
mining survey data for the location to quantify the extent of the changes.  If necessary, 
remedial works will be undertaken based on the results of the investigation. 
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5 GROUNDWATER MONITORING 

5.1 INTRODUCTION 

Comprehensive monitoring of groundwater inflow, and quality is undertaken for: 

····  water pumped underground by events or processes controlled at the CHPP;  

····  water inflow from inseam drilled boreholes; 

····  water inflow from stored water bodies; 

····  water piped underground and used for mining operations; 

····  water pumped out of the mine;  

····  water stored on the surface of the mine; and 

····  water pumped from underground directly to underground workings. 

Measurement of water flow is primarily conducted by means of flow meters and site 
based inflow measurements. Water quality analysis is conducted by means of sample 
capture and analysis at a NATA certified laboratory. Both water flow and quality sampling 
are undertaken in accordance with Austar Coal Mine Sampling Procedures.  The 
parameters tested include total dissolved solids, suspended solids, metals, major cations, 
nutrients, biological oxygen demand and oil and grease and are discussed in Section 5.3. 

In addition to this, groundwater levels are recorded in adjoining underground workings and 
in shallow and alluvial aquifers. 

5.2 LOCATION, FREQUENCY AND SCHEDULE 

5.2.1 Groundwater Quality 

A detailed understanding of the groundwater quality has been determined from an 
intensive sampling program undertaken since 2006 and water quality sampling is 
conducted at the following locations on a quarterly basis as scheduled in the Austar Coal 
Mine Pulse Work Order Management System: 

····  water pumped out of the mine by the pump at 16c/t; 

····  water pumped out of the mine by the #2 shaft pump (Ellalong Goaf); 

····  West Pelton goaf ; 

····  East Pelton Goaf; 



 

 

AUSTAR COAL MINE SWMP MARCH 2009 

41 

 

····  Longwall 13; 

····  14c/t 1 East Kalingo Borehole (Kalingo workings water); 

····  SL2 Goaf; 

····  relevant inseam flanking or dewatering drill holes drilled within the current mining 
area; and 

····  water pumped into the old adjacent mine workings from the CHPP as RO brine 
and tailings or CHPP surface water runoff. 

Water quality sampling includes analysis of pH, total dissolved solids, suspended solids, 
electrical conductivity, calcium, manganese, iron and silica as a minimum. 

Water flows are measured continuously at the following locations by flow meters that 
report to the control room: 

····  water pumped out of the mine by the pump at 16c/t; 

····  water pumped out of the mine by the No. 2 shaft pump (Ellalong Goaf); and 

····  water piped underground to be used for mining operations. 

5.2.2 Groundwater Inflows and Water Levels in Underground 
Workings 

Groundwater flows are measured monthly at the following locations as scheduled in the 
Austar Coal Mine Pulse Work Order Management System:  

····  West Pelton Goaf (including pressure reading); 

····  East Pelton Goaf (including pressure reading); 

····  Bellbird workings; 

····  Longwall 13; 

····  Longwall 13 Flank hole (14c/t 1 East Kalingo Borehole) ; 

····  Blue Panel Siphon; 

····  Blue Panel Dam; 

····  SL2 Goaf dewatering borehole (including pressure reading); 

····  8ct Seals. 

Water levels are also monitored for the old workings of the Kalingo, Bellbird and 
Aberdare Central Collieries by means of dipping shafts. The water level database for 
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Bellbird Colliery, Aberdare Central Colliery, Kalingo Colliery and Ellalong Goaf is 
maintained by the Austar Coal Mine surveyors. 

Table 8 summarises the location, frequency and schedule of water flow, quality and 
pressure monitoring currently undertaken at Austar Coal Mine. 

Table 8  Water sampling, pressure and flow monitoring 

LOCATION FLOW PRESSURE QUALITY SHAFT DIP 

West Pelton 12c/t 
Borehole 

Monthly Monthly Quarterly * N/A 

East Pelton 16c/t 
Borehole 

Monthly Monthly Quarterly * N/A 

16c/t Pump CITECT N/A Quarterly * N/A 
Blue Panel Boreholes Monthly N/A Quarterly * N/A 
Blue Panel Dam & 
Siphons 

Monthly N/A Quarterly * N/A 

LW13 Flank hole Monthly N/A Quarterly * N/A 
LW13 Siphon Monthly N/A Quarterly * N/A 
NWM Holes Monthly N/A Quarterly * N/A 
SL2 Siphon / Borehole Monthly Monthly Quarterly * N/A 
Mining Operations CITECT N/A N/A N/A 
Area 1 Boreholes Monthly N/A Quarterly * N/A 
Bellbird Colliery Monthly Monthly Quarterly Monthly 
Aberdare Central Colliery N/A N/A N/A Monthly 
Kalingo Colliery N/A N/A N/A Monthly 
#2 Shaft Pump CITECT N/A Quarterly * Monthly 
* - Water quality testing not undertaken if sample location is not running 

 

5.2.3 Shallow and Alluvial Aquifers 

An assessment of the likelihood of groundwater loss from alluvium and shallow aquifers 
as a result of Austar underground mining operations has been undertaken by Connell 
Wagner (October 2007) and is detailed in Sections 6.3 and 7.1 of Appendix C.  The 
assessment included a detailed review of hydraulically interconnected fracture heights 
above underground mining operations which if of sufficient magnitude could lead to 
drainage of shallow aquifers and alluvium. The review found that the expected upper limit 
of vertical fracturing above underground mining would range from 20 to 33 times the 
thickness of the extracted coal seam.   

As shown on Figure 16, there is no alluvium over the Stage 1 mining area that could be 
affected however there are two shallow fractured rock aquifers that are located at depths 
of approximately 30 metres and 70 metres below the surface.  The depth to the Greta 
seam in this area is approximately 430 metres.  The thickness of the Greta seam in 
Stage 1 is up to 6.5 metres seam.  As a result, based on the review undertaken by 
Connell Wagner (October 2007), the upper limit of vertical fracturing above the goaf in 
the Stage 1 area would be approximately 215 metres.   On this basis, the potential for 
vertical cracking to extend in excess of 330 metres above the goaf to the shallow 
aquifers above the Stage 1 area is negligible. As shown on Figure 16, a groundwater 
monitoring bore (AQD1077) has been installed next to Longwall A2.  As discussed in 
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Appendix C, monitoring of the shallow aquifers that are 30 and 70 metres below the 
surface shows that the water level in these aquifers has remained relatively constant and 
unaffected by mining.  This confirms that vertical cracking above the goaf is not 
extending to these shallow aquifers.  

As shown on Figure 16, there are sections of Quorrobolong Creek, Sandy Creek and 
Cony Creek alluvium that are located above the Stage 2 and proposed Stage 3 mining 
areas.  The Greta seam within the Stage 2 and proposed Stage 3 mining areas ranges in 
depth from approximately 470 metres to 740 metres below the alluvium and ranges in 
thickness from approximately 5 metres to 7 metres.  As a result the predicted upper limit 
of vertical fracturing above Stage 2 and Stage 3 will be in the range of 165 metres to 231 
metres. In reality the potential for the predicted upper limit of 231 metres of vertical 
fracturing to occur is negligible as the effective extraction thickness of a 7 metre thick 
coal seam is approximately 5 metres.  On this basis, the extent of vertical fracturing 
above the goaf in Stage 2 and Stage 3 will be in excess of approximately 240 metres 
below the alluvium.  

The Connell Wagner (2007) review also considered the potential for valley bulging or 
valley closure to occur and resulting in horizontal fracturing immediately below the 
alluvium.   

Connell Wagner (2007) concluded: 

 It is assessed that large scale surface cracking will be unlikely over the longwall 
panels, given the low level tensile strain predicted to occur. It is also assessed 
that, due to the width of the creek valleys and the relatively flat slopes on either 
side, that no impacts from valley bulging will be observed.   

In regard to potential impacts on alluvium, Connell Wagner (October 2007) concluded: 

 The likely overall impact of the proposed extraction on the alluvial aquifer is 
assessed to be minimal, since the fractured zone above the mine is not expected 
to reach the ground surface and hence vertical drainage should not occur.  In 
addition, fracturing from valley bulging is not predicted.  The impact will be limited 
to minimal changes in hydraulic gradient in the aquifer zones, which should have 
negligible impact.  In the current context, the risk of loss of the resource is 
considered acceptable, due to its relatively minor importance in this area, and the 
very low probability of an adverse outcome.    

In addition to the discussion provided in Connell Wagner (October 2007), MSEC (2008), 
in their subsidence impact assessment stated that the height of the collapsed zone, 
which forms immediately above extracted longwalls, is generally between 21 to 33 times 
the extracted seam thickness.  The height of the collapsed zone for the proposed 
longwalls in Stage 3 varies between 65 and 155 metres (depending on Seam height).   

The upper limit of the fractured zone will be reached when the strata above the collapsed 
zone are sufficiently strong to span the goaf area without significant bending or shear 
strains being developed.  MSEC (2008) estimates that the upper limit of the fracture zone 
will be between 225 metres and 265 metres for Stage 2 and 3 mining.  The depth of 
cover above the proposed longwalls ranges from approximately 450 metres to 740 
metres.  It is unlikely, therefore, that the fractured zone would extend up to the surface.  
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As set out above, the potential for underground mining to impact on groundwater in the 
alluvium is negligible.  As a precautionary measure water levels in the shallow aquifers 
and the alluvium will be monitored on a regular basis.  Monitoring locations are shown on 
Figure 16.   Monitoring will include: 

�  Ongoing continuous monitoring of alluvial groundwater levels in bore AQD 1073A 
adjacent to Quorrobolong Creek with EC readings taken every three months; 

 
�  Ongoing continuous monitoring in the Cony Creek alluvium over proposed 

Longwalls A6 and A16 or similar appropriate locations with monitoring to 
commence prior to the completion of longwall mining in Stage 2.  Indicative 
locations for groundwater monitoring are shown on Figure 16. EC readings are to 
be taken every three months; 

 
�  Daily rainfall in the vicinity of the site to provide context for fluctuations in 

groundwater level; 

�  Ongoing review of groundwater levels in DWE bore GW080975 (30m deep) and 
the adjacent shallow bore GW080974 (7m deep); 

�  Prior to mining in Stage 3, two additional shallow fractured rock aquifer monitoring 
bores in the vicinity of Stage 3. Indicative locations are shown on Figure 16.  
Groundwater levels will be monitored continuously and EC readings will be taken 
every three months; 

�  Review of the monitoring results at three months intervals and reporting of the 
results at the completion of each longwall panel; and 

�  Establishment of monitoring of groundwater levels in bore NER 1010 adjacent to 
A3-A5 extraction area to monitor the water bearing zone located between 70-
100m beneath the surface (subject to landholder approval). 

5.3 GROUNDWATER QUALITY RECORDS 

A detailed understanding of the water quality has been determined from regular sampling 
undertaken over the past 2 years. Water quality and flow sampling is conducted at the 
following locations on a quarterly basis with indicative quality as summarised in Table 9.   
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Table 9 INDICATIVE WATER QUALITY RESULTS 

Location pH EC µS/cm Fe mg/L 
16 C/T Pump 3.5 22800 610 
#2 Shaft Pump (Ellalong Goaf) 4.7 18733 575 
West Pelton Goaf  6.8 8350 52 
East Pelton Goaf 3.8 11960 851 
Longwall 13 6.0 13684 252 
LW13 Flank hole 3.8 15382 507 
SL2 Goaf 5.7 17140 444 
Relevant inseam flanking holes 
drilled within the current mining 
area (ie 13C/T A1 Panel) 

3.9 11823 1700 

Water pumped into the mine 
from the CHPP as RO brine 

5.6 37600 0 

Groundwater Bore AQD1073 A  676 - 1760  
DWE Groundwater Bore 
GW054676  

 10,000 – 
16,000 

 

Whilst there is some variation between various underground workings, the results of 
regular testing has found the water quality is generally very saline, has low pH and is high 
in iron.  

5.4 MONITORING DATABASE MANAGEMENT 

Water management information is updated regularly and captured by: 

····  above ground water quality database; 

····  underground water quality database; 

····  site water management flow database; 

····  CITECT monitoring system;  

····  neighbouring colliery water level database; and 

····  Shallow and Alluvial Aquifers database 

A site based water balance is also undertaken on a monthly basis. This includes an 
assessment of water discharged into the mine, water used for mining operations, water 
levels of underground storages, status of siphons, dewatering and inseam drill holes, 
water pumped out of the mine, surface storage levels, precipitation and level of water in 
adjacent old workings.  

The site water management flow database is also used to forecast water flow and 
storages to ensure the safety of the mining operation and highlight any future issues with 
water management at the mine. 
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6 REPORTING AND REVIEW OF DATA 

6.1 ANALYSIS AND REPORTING PROCEDURES 

The Environmental Coordinator will review all surface water quality monitoring results on 
a monthly basis and ensure corrective action is taken where results or trends indicate 
non compliance or risk of future non compliance to the development consent and EPL 
criteria.  Ground water monitoring results will be reviewed on a quarterly basis and 
records kept to identify any quality and quantity trends. 

The surface water results are included in the Annual Environmental Management Report 
(AEMR).  The AEMR includes a summary of monitoring results during the past year, 
comparison against the water quality criteria specified in the EPL and summary of the 
previous years monitoring results. 

The AEMR also identifies any trends in water quality impacts and any non conformance 
over the year as well as describing any actions currently implemented or planned to 
ensure compliance with the water quality impact criteria.  The AEMR is available to the 
relevant authorities including the Department of Planning, the Department of Primary 
Industries (DPI), Cessnock City Council and community.  It is also placed on the 
company’s website along with a summary of environmental monitoring results in 
accordance with DA29/95 Notice of Modification Schedule 5 Conditions 12 and 13.   

The DECC (EPA) is provided with an annual return, statement of compliance and a 
monitoring and complaints summary as required by EPL416. 

Austar conducted an independent environmental audit prior to December 31, 2008 and 
will continue to dos so every 3 years hereafter in accordance with Schedule 5 Condition 6 
of the Notice of Modification.  This audit involves the review of all plans, including the 
SWMP.  

6.2 COMMUNITY COMPLAINT PROTOCOL  

In addition to monitoring of surface and ground water quality, Austar records all 
complaints made by the community.  For each complaint the following information is 
recorded:  

�  Date and time of complaint; 

�  Method by which the complaint was made; 

�  Personal details of the complainant which were provided by the complainant or, if 

no such details were provided, a note to that effect; 

�  Nature of the complaint; 

�  The action(s) taken by Austar in relation to the complaint, including any follow-up 

contact with the complainant; and  
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�  If no action was taken by Austar, the reason why no action was taken. 

Complaint records are kept for at least four years after the complaint was made and will 
be available to any authorised officer of the DECC or DoP who may require details. 

 

7 SURFACE AND GROUNDWATER RESPONSE PLAN 

This section sets out the surface and groundwater response plan for Austar Coal Mine.  
Potential impacts on surface and groundwater, triggers, actions and responsibilities for 
addressing potential impacts are summarised in Table 10.  Further information is 
provided in Sections 7.1 to 7.4 below. 

7.1 WATER QUALITY EXCEEDANCE 

Should water quality monitoring indicate that the criteria as set out in EPL 416 have been 
exceeded; the company will conduct an investigation into the potential sources and/or 
causes.  If the company is responsible for the exceedance further actions will be taken to 
address the matter.   

The investigation will consider any plant operation or other factors that may have resulted 
in the non compliance.  The report will be provided to the Department of Planning or 
other relevant agency (such as DECC) within 7 days of detecting a non compliance of the 
criteria.  

The report will:  

(a) describe the date, time and nature of the exceedance/ incident; 

(b) identify the cause (or likely cause) of the exceedance/ incident; 

(c) describe what action has been taken to date; and 

(d) describe the proposed measures to address the exceedance/incident. 

Austar will follow recommendations of the investigation in order to reduce the potential 
impact on receiving waters.  

7.1.1 Unlicenced Discharge 

 

In the event of an unlicenced discharge, Austar will notify the DECC within 24 hours and 
undertake an investigation of the discharge event.  In the unlikely event that a discharge 
poses a threat to health of surrounding property owners and occupiers, Austar will notify 
those likely to be affected. A list containing surrounding property owners and occupiers’ 
contact details is held by Austar.   
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The notification procedure is to be initiated by the Environmental Coordinator for Austar.  
In the absence of the Environmental Coordinator the notification procedure is to be 
initiated by the person designated as fulfilling the responsibilities of the Environmental 
Coordinator. Notification shall be within 24 hours of it becoming known to mine personnel 
that surrounding property owners and occupiers are likely to be adversely affected by 
discharges from the mine.  A record will be kept of all property owners and occupiers 
contacted and this will be retained by the Environmental Coordinator. 

An investigation report on the unlicenced discharge will be prepared and provided to the 
DECC or other relevant agency. 
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Table 10  Surface and Groundwater Response Plan – Triggers, Actions and Responsibilities 
 

Aspect Trigger Action Timeframe Responsibility  
Further 
Information 

Water quality impacts 
Exceedence of water quality criteria set 
out in EPL 416 

Investigate and prepare report outlining causes, impacts, 
recommended mitigation measures.  Supply report to DECC, 
implement report recommendations 

Report to DECC within 7 
days of identification of non-
compliance 

Environmental 
Coordinator 

Section 7.1 

Surface water discharge 
Surface water discharge that is not 
licenced under EPL 416 

Notify DECC and potentially affected persons (where necessary).  
Investigate and prepare report outlining causes, impacts, 
recommended mitigation measures.  Supply report to DECC, 
implement report recommendations 

Notify DECC within 24 hours.  
Report to DECC within 7 
days 

Environmental 
Coordinator 

Section 7.1 

Impact on groundwater 
levels in alluvial aquifer 

Groundwater level drops below 2.5m 
and the rate of decline over the 
previous fortnight is >20% than any 
fortnightly period in the past year 

Investigate and prepare report outlining causes, impacts, 
recommended mitigation measures.  Implement recommendations of 
report, where relevant provide replacement water supply to affected 
landholders until groundwater supply is restored 

  
Technical Services 
Manager 

Section 7.2 

Impact on shallow aquifer 
Verification program indicates 
fracturing up to or groundwater loss 
from shallow aquifer 

Undertake further investigations to identify whether remedial 
measures are necessary to mitigate further impact and identify any 
necessary modifications to future operations to assist in limiting 
future impacts. 

Verification reports at the 
end of Longwall A5, A6, A11 
and A17 

Technical Services 
Manager 

Section 7.2 

Impact on flows in Cony 
Creek and Quorrobolong 
Creek 

Visually noticable loss of flow at 
downstream monitoring location for a 
period of in excess of 1 week 
compared to upstream monitoring 
location 

Investigate and prepare report outlining causes, impacts, 
recommended mitigation measures.  Implement recommendations of 
report, where relevant provide replacement water supply to affected 
landholders until creek flow is restored 

  
Environmental 
Coordinator 

Section 7.3 

Abrupt decrease in water level during 
or after mining under dam that is not 
associated with pumping / farm use 

Impact on water levels in 
farm dams 

Noticeable increase in leakage from 
the base of farm dam wall during or 
after mining under dam 

Investigate and prepare report outlining causes, impacts, 
recommended mitigation measures.  Implement recommendations of 
report, where relevant provide replacement water supply to affected 
landholders until farm dam is repaired and water supply restored 

  
Technical Services 
Manager 

Section 7.3 

Acid mine drainage 
following mine closure 

Water management plan identifying ongoing monitoring and contingency measures to reduce the potential for 
acid mine drainage to be developed prior to mine closure 

Prior to mine closure 
Environmental 
Coordinator 

Section 7.4 
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7.2 SHALLOW AND ALLUVIAL AQUIFERS 

7.2.1 Alluvial Aquifer Monitoring 

As set out in Table 10, should monitoring of alluvial bores indicate groundwater levels drop 
below 2.5m and the rate of decline over the previous fortnight is >20% than any 
fortnightly period in the past year, an investigation in to the likely causes of the change in 
groundwater level will be conducted.  A report will be prepared outlining causes, impacts, 
and recommended mitigation measures where required.  The recommendations of the 
report will be implemented and where relevant, replacement water supply will be provided 
to affected landholders until the groundwater supply is restored. 

7.2.2 Groundwater Verification Programme 

As set out in Section 9.2 of Appendix C a verification programme will be implemented to 
confirm that groundwater outcomes of underground mining are predicted with verification 
reviews programmed for the following times: 

�  Completion of Longwall A2; 

�  Completion of Longwall A5; 

�  Completion of Longwall A6; 

�  Completion of Longwall A11; and 

�  Completion of Longwall A17. 

The verification programme will include: 

�  Assessment of likely fracturing height based on recorded groundwater levels; 

�  Assessment of the condition of aquifers in the area of mining; 

�  Identification of sources of inflow into the mine and relative volumes; 

�  Determining whether assessed conditions differ from predictions; 

�  Determining whether variant conditions indicate potential adverse outcomes or 
will have an adverse impact on the main aquifers; 

�  Identify whether remedial measures are necessary to mitigate impact; and 

�  Identify any necessary modifications to future operations to assist in limiting future 
impacts. 

7.3 LOSS OF SURFACE WATER FLOWS IN CREEKS AND FARM DAMS 

As set out in Table 10, should monitoring in Cony Creek and Quorrobolong Creek or visual 
monitoring of farm dams within the Stage 2 or Stage 3 management areas indicate a loss 
of water, Austar will conduct an investigation into the potential causes of the loss.  If the 
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loss of water is found to be a result of longwall mining in the Stage 2 or Stage 3 areas, 
further actions will be taken to address the matter including remedial measures in creeks or 
repairs to farm dams where required. 

In the event that subsidence has been found to cause a loss of water supply, Austar will 
provide an alternative water supply to the affected property until the surface water supply is 
restored. 

7.4 MINE CLOSURE  

The principal objective of the final rehabilitation plan is to form a stable landform which 
will pose no long-term environmental hazard.  All areas disturbed by coal related 
activities will be rehabilitated.  All infrastructure will be removed from the lease area as 
part of the final rehabilitation.  Although it is intended to remove all infrastructure, plant 
and equipment from the site during rehabilitation, there may be some structures that are 
deemed to be of heritage significance or identified as useful for some other purpose.    

Over the life of the mine, opportunities may arise that could influence the final use of the 
land, such as grazing land or other types of development.  The revegetation works will 
seek to establish a native vegetation community compatible with the surrounding 
ecosystems and potential final land use.   

The primary objective of the rehabilitation program is to progressively stabilise the old 
open cuts and CHPP site, ultimately producing a final landform consistent with 
surrounding features that does not pose an environmental risk.  The Rehabilitation Plan 
for the CHPP and reject emplacement areas are shown in Figures 9 and 10 respectively. 

Monitoring of the rehabilitated areas will continue until the various agencies and 
government departments are satisfied that the company has satisfied its obligations. 

At the conclusion of Stage 3 mining there is estimated to be in the order of 23 million 
cubic metres of Goaf area voids generated from the Stage 3 mining.  These voids will 
naturally fill with water from up dip workings should the mine stop pumping.  

Prior to mine closure a water management plan identifying ongoing monitoring and 
contingency measures to reduce the potential for acid mine drainage will be developed.  
It is envisaged that Austar will continue to operate for at least another 23 years. 
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