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Tilden, Kate

From: Tilden, Kate
Sent: Wednesday, November 11, 2009 10:50 AM
To: 'joe.sulicich@rta.nsw.gov.au'
Cc: 'howard.reed@planning.nsw.gov.au'; 'Paul Freeman'; England, Michael; 

'tking@xstratacoal.com.au'
Subject: Baal Bone Colliery Environmental Assessment

Dear Joe, 
 
AECOM is preparing an Environmental Assessment (EA) for the continued operations at Baal Bone Colliery. 
Correspondence received from the RTA indicated that a road safety audit would be required as part of the EA.  
 
As discussed with Michael England this morning, the project involves the continuation of current operations at the 
Colliery. Currently, coal is transported from the Colliery via rail, although the Colliery holds an existing consent to 
transport up to 900,000 tonnes of coal per annum via road to local power stations. While it is not envisaged that road 
haulage will recommence at this stage, Baal Bone Colliery will retain the existing consent as part of operations at the 
site.  
 
Given that no additional traffic would be generated above what is approved under the existing development consent, a 
full road safety audit is not considered to be required.  
 
As discussed with you, AECOM is proposing to undertake a road assessment which considers the Castlereagh 
Highway from the intersection of the Colliery’s private access road, south to Boulder Road and the access to Mt Piper 
Power Station, and from Boulder Road / Castlereagh Highway intersection south to the Wallerawang Power Station 
access from the Castlereagh Highway.  
 
The assessment would examine the condition of the existing road network to identify issues that may arise if road 
traffic volumes from the Colliery were to increase from the existing level. The assessment would consider the 
following: 
 

 Number of lanes; 
 Alignment; 
 Visibility / sight distance; 
 Intersection layout; 
 Presence of safety barriers; and  
 Speed limits. 

 
Mitigation measures would be recommended as required, if traffic volumes were to increase from the Colliery.  
 
Could you please confirm by return email that the above proposed scope for the road assessment would satisfy the 
RTA’s requirements for this project?  
 
Please do not hesitate to contact Michael England on 0400 369 775 or myself on 02 8484 8934 if you wish to discuss 
further.  
 
Regards,  

Kate Tilden 
Project Scientist 
D +61 2 8484 8934    
Kate.Tilden@aecom.com 
 
AECOM 
Level 5, 828 Pacific Highway, Gordon, NSW 2072 
PO Box 726 Pymble NSW 2073 
T +61 2 8484 8934   F  +61 2 8484 8989 
www.aecom.com 
 
Please consider the environment before printing this email. 
.-. -.. - 
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Tilden, Kate

From: FRANCIS Fiona K [Fiona_FRANCIS@rta.nsw.gov.au]
Sent: Friday, November 13, 2009 1:52 PM
To: Tilden, Kate; 'paul.freeman@planning.nsw.gov.au'
Cc: SULICICH Joe
Subject: RE: Baal Bone Colliery Environmental Assessment

Hi Kate, 
  
I have been speaking with Joe Sulicich regarding your below email, he is currently out of the office and has requested 
me to reply on his behalf.  
  
In addition to the points outlined below, the road assessment or traffic study is also to include the cumulative 
traffic impacts of existing approved developments along the Castlereagh Highway. This would include assessment of 
approved haulage (tonnage) for surrounding mining sites together with the haul tonnage for Baal Bone.  
  
 A formal road safety audit will not be required.    
  
Regards, 
  
Fiona Francis 
Development Assessment Officer 
RTA Western 
02 68611688 
0417 431 982 
  
  

 
 

From: Tilden, Kate [mailto:Kate.Tilden@aecom.com]  
Sent: Wednesday, 11 November 2009 3:14 PM 
To: SULICICH Joe 
Subject: FW: Baal Bone Colliery Environmental Assessment 

 

From: Tilden, Kate  
Sent: Wednesday, 11 November 2009 10:50 AM 
To: 'joe.sulicich@rta.nsw.gov.au' 
Cc: 'howard.reed@planning.nsw.gov.au'; 'Paul Freeman'; England, Michael; 'tking@xstratacoal.com.au' 
Subject: Baal Bone Colliery Environmental Assessment 
 
Dear Joe, 
 
AECOM is preparing an Environmental Assessment (EA) for the continued operations at Baal Bone Colliery. 
Correspondence received from the RTA indicated that a road safety audit would be required as part of the EA. 
 
As discussed with Michael England this morning, the project involves the continuation of current operations at 
the Colliery. Currently, coal is transported from the Colliery via rail, although the Colliery holds an existing 
consent to transport up to 900,000 tonnes of coal per annum via road to local power stations. While it is not 
envisaged that road haulage will recommence at this stage, Baal Bone Colliery will retain the existing consent 
as part of operations at the site.  
 
Given that no additional traffic would be generated above what is approved under the existing development 
consent, a full road safety audit is not considered to be required.  
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As discussed with you, AECOM is proposing to undertake a road assessment which considers the 
Castlereagh Highway from the intersection of the Colliery’s private access road, south to Boulder Road and 
the access to Mt Piper Power Station, and from Boulder Road / Castlereagh Highway intersection south to the 
Wallerawang Power Station access from the Castlereagh Highway.  
 
The assessment would examine the condition of the existing road network to identify issues that may arise if 
road traffic volumes from the Colliery were to increase from the existing level. The assessment would consider 
the following: 
 

 Number of lanes;  
 Alignment;  
 Visibility / sight distance;  
 Intersection layout;  
 Presence of safety barriers; and  
 Speed limits.  

 
Mitigation measures would be recommended as required, if traffic volumes were to increase from the Colliery.  
 
Could you please confirm by return email that the above proposed scope for the road assessment would 
satisfy the RTA’s requirements for this project?  
 
Please do not hesitate to contact Michael England on 0400 369 775 or myself on 02 8484 8934 if you wish to 
discuss further.  
 
Regards,  

Kate Tilden 
Project Scientist 
D +61 2 8484 8934    
Kate.Tilden@aecom.com 
 
AECOM 
Level 5, 828 Pacific Highway, Gordon, NSW 2072 
PO Box 726 Pymble NSW 2073 
T +61 2 8484 8934   F  +61 2 8484 8989 
www.aecom.com 
 
Please consider the environment before printing this email. 
.-. -.. - 

 
  
This electronic communication, which includes any files or attachments thereto, contains proprietary or confidential information and may be 
privileged and otherwise protected under copyright or other applicable intellectual property laws. All information contained in this electronic 
communication is solely for the use of the individual(s) or entity to which it was addressed. If you are not the intended recipient(s), you are hereby 
notified that distributing, copying, or in any way disclosing any of the information in this e-mail is strictly prohibited. If you have received this e-mail 
in error, please notify the sender immediately, and destroy the communication and any files or attachments in their entirety, whether in electronic or 
hard copy format. Since data stored on electronic media can deteriorate, be translated or modified, AECOM, its subsidiaries, and/or affiliates will 
not be liable for the completeness, correctness or readability of the electronic data. The electronic data should be verified against the hard copy. 

Before printing, please consider the environment. IMPORTANT NOTICE: This e-mail and any attachment 
to it are intended only to be read or used by the named addressee. It is confidential and may contain legally 
privileged information. No confidentiality or privilege is waived or lost by any mistaken transmission to 
you. The RTA is not responsible for any unauthorised alterations to this e-mail or attachment to it. Views 
expressed in this message are those of the individual sender, and are not necessarily the views of the RTA. If 
you receive this e-mail in error, please immediately delete it from your system and notify the sender. You 
must not disclose, copy or use any part of this e-mail if you are not the intended recipient.  
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APPENDIX D

Subsidence Risk Assessment



 



 
 
 
 
 
 
 

 
XSTRATA COAL NSW 

BAAL BONE COLLIERY 
 

LONGWALL MINING 
SUBSIDENCE RISK ASSESSMENT 

 
FINAL REPORT 

DECEMBER 2006 
HMS622 

 
 
 
 
 
 
 
 
 
 

Hawcroft Miller Swan Consultants Pty Ltd 
ABN 90 075 032 441 
 
Level 5 
6 Bolton Street 
NEWCASTLE NSW  2300 
AUSTRALIA 
 
Phone: (02) 4926 2855 
Fax: (02) 4926 1508



 
 
 
 

 
XSTRATA COAL NSW 

BAAL BONE COLLIERY  
 

LONGWALL MINING 
SUBSIDENCE RISK ASSESSMENT 

 
FINAL REPORT 

DECEMBER 2006 
 

 
This Report is copyright and confidential and no reproduction in whole or in part is 
authorised without the prior written permission of Xstrata Coal or Hawcroft Miller 
Swan Consultants Pty. Ltd. 

Client:  Mr Bernie McKinnon 
 Mine Manager 
 Baal Bone Colliery 
  
Author: David Swan 
 Andrew Whalan 
 HMS Consultants Pty. Ltd. 
 
Date: 5th December 2006 
 

File Report Prepared By Reviewed By Date 

20061204 HMS622 - Baal Bone SMP RA.doc Draft A. Whalan/ D. Swan K. Price Jan 07 

20070227 HMS622 – Baal Bone SMP RA.doc Final D. Swan Mine Feb 07 

     



Xstrata Coal NSW – Baal Bone Colliery – Longwall Mine Subsidence Risk Assessment 

Hawcroft Miller Swan Consultants December 2006 Page 3 

TABLE OF CONTENTS 

1 EXECUTIVE SUMMARY...........................................................................................4 
1.1 Distribution of Risks...............................................................................................4 
1.2 Follow-up Actions ..................................................................................................6 

2 INTRODUCTION.......................................................................................................7 
2.1 The Applicant.........................................................................................................8 
2.2 Description of the Proposal ...................................................................................9 
2.3 Mining Method .....................................................................................................10 

3 CONTEXT ...............................................................................................................12 
3.1 Scope ..................................................................................................................12 
3.2 Objectives............................................................................................................12 
3.3 Assumptions ........................................................................................................12 

4 WORKSHOP TEAM................................................................................................13 

5 METHOD OF APPROACH .....................................................................................14 
5.1 Risk Assessment Procedure ...............................................................................14 
5.2 Process Map........................................................................................................15 
5.3 Identification of Potential Loss Scenarios............................................................15 
5.4 Existing Controls..................................................................................................15 
5.5 Risk Evaluation....................................................................................................16 
5.6 Post Implementation Review ...............................................................................16 
6 CHECKLIST ………………………………………………………………………………17 
 
 
APPENDIX A – Baal Bone Risk Matrix 
 
APPENDIX B – Baal Bone Risk Table, October 2006 



Xstrata Coal NSW – Baal Bone Colliery – Longwall Mine Subsidence Risk Assessment 

Hawcroft Miller Swan Consultants December 2006 Page 4 

1 EXECUTIVE SUMMARY 

In December 2006, Hawcroft Miller Swan Consultants Pty Ltd (“HMS”) was engaged by Mr 
Bernie McKinnon, Mine Manager, for Baal Bone Colliery, Lithgow (“Baal Bone”), to facilitate a 
risk assessment to investigate the potential impacts of subsidence at Baal Bone, relating to 
the planned longwall mining of panels 29, 30 and 31, within Consolidated Coal Lease 749 
(“CCL 749”). 

This report details the methods used and the recommendations resulting from the risk 
assessment workshop which was facilitated at Baal Bone on the 5th December 2006.  

This Report will provide inputs for the development of the Baal Bone Subsidence 
Management Plan (“SMP”). 

Risk ranking was undertaken in accordance with the Australian Standard for Risk 
Management AS4360:2004, using the Baal Bone Risk Assessment Matrix, shown in 
Appendix A. 

1.1 Distribution of Risks 

In total, twenty-seven (27) risks were identified during the risk assessment.  The identified 
risks have been grouped according to risk rank and are summarised in the following: 

 Table 1 - Summary of Risks by Risk Rating 

 Chart 1 - Risk Distribution by Risk Rating 

Risk Rating No. % 

High nil 0% 

Medium 16 59% 

Low 11 41% 

Total 27 100% 

Table 1 - Summary of Risks by Risk Rating 

L o w  (1 1 )
4 1 %

Me d iu m  (1 6 )
5 9 %

H ig h  (0 )
0 %

 
Chart 1 - Risk Distribution by Risk Rating 
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The lack of any potential high risk issues is mostly attributable to the proposed mine design 
layout where the longwall mining panels have been located between Cox’s River and the 
Wolgan Escarpment, with evidence based angle of draw protection zones designed to 
minimise any impact from longwall mining operations. 
 
This approach provides a high level of confidence that the subsidence impacts to these 
features from longwall mining will be minimal. 
 
A summary of medium risk issues is shown in Table 2 – Summary of Medium Risk Issues, 
following: 
 
 

A# Aspect C# Consideration R# Risk Issue 

1.01 1.01.01 Disruption to natural stream flow 
1.03 1.03.01 Damage to Endangered Ecological 

Community 
1.03 

Natural Water Courses/ 
Streams 

1.03.02 Damage to ecosystem 
1.05 Threatened & Protected 

Species 
1.05.01 Partial loss of local population 

1.06 Wolgan Escarpment 1.06.01 
1.07 1.07.01 Rock falls 

1.07 
Internal Cliffs 

1.07.02 
1.08 Pagodas/ Rock 

Formations 
1.08.01 Cracking 

1.09 1.09.02 Personal injury to forest workers to Forest 
management & fire-fighting activities in 
LW mining area 

1 Natural 
Features 
 

1.09 

State Forests/ Natural 
Vegetation/ Harvesting 

1.09.03 Loss of vegetation and soil disturbance 
2.01 Tracks / Roads 2.01.01 Damage to roads and drainage structures 2 Surface 

Improvements 2.02 Survey Control Stations 2.02.01 Movement of Wolgan Gap survey trig. 
3.01 3.01.01 Draining upper water bearing zones 

impacts on vegetation community 
3.01 

Groundwater Resources/ 
Aquifer 

3.01.02 Draining lower water bearing zones 

3 Subsurface 
 

3.03 Increased mine water 
make 

3.03.01 Increased pumping 

4 Areas of 
Archaeological/ 
Heritage 
Significance 

4.01 Aboriginal Artifacts 4.01.01 Damage/ disturbance to artifacts/ sites 

 
Table 2 – Summary of Medium Risk Issues 
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1.2 Follow-up Actions 

Resulting from the risk assessment process, an Action List was developed by the workshop 
team. 
 
The summary list of agreed actions is shown in Table 3 –Summary of Agreed Actions, 
following; 
 

# Action Description Risk Ref # By Whom By When 

1 Finalise Aboriginal archaeological survey 4.01.01 OzArk February 2007 

2 Establish communications protocol 
between mine and Forests NSW 1.09.02 

Environmental & 
Community  
Co-ordinator 

Prior to commencement of 
LW29 extraction 

3 Finalise flora monitoring 1.01.01 Gingra February 2007 

4 Inspections following rainfall events to be 
established 1.01.01 

Environmental & 
Community  
Co-ordinator 

Commencing August 2007 

5 Mine to provide Forests NSW with mining 
progression plans 1.09.02 

Environmental & 
Community  
Co-ordinator 

Prior to commencement of 
LW29 extraction 

6 Conduct Photographic monitoring 
1.06.01, 1.07.01, 
1.07.02, 1.08.01 

Environmental & 
Community  
Co-ordinator 

Baseline to be established 
a minimum of 4 months 
prior to extraction of each 
longwall 

7 Proposed stress concentration monitoring 
program 1.06.01 SCT Before commencement of 

LW29 extraction 

8 Regular review and reporting of 
monitoring information 

1.03.01, 1.03.02, 
1.05.01, 3.01.01, 
3.01.02 

Mine Manager 
Reports at four monthly 
intervals to relevant 
stakeholders 

9 Rehabilitation following cessation of 
monitoring 1.09.03 

Environmental & 
Community  
Co-ordinator 

Within 3 months of 
cessation of monitoring 

10 Remediation where required 
1.01.01 Mine Manager 

Following inspection and 
assessment with relevant 
authority 

11 Repair/ Replace if required 2.02.01 Mine Manager In consultation with 
Department of Lands 

12 Review inspection frequency 
2.01.01 

Environmental & 
Community  
Co-ordinator 

Increase during and 
immediately after 
undermining of area 

13 Search of national Aboriginal heritage 
register 4.01.01 OzArk Completed 

14 3D survey monitoring approved by PSE 
DPI 

1.06.01, 1.07.01 Mine Manager 

In consultation with 
Principal Subsidence 
Engineer prior to 
commencement of each 
panel extraction. 

Table 3 – Summary of Agreed Actions 
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2 INTRODUCTION 

Baal Bone is one of a number of active mining operations within the Western Coalfields of 
New South Wales.  
 
Baal Bone is a combination of underground and open cut operations and is located 
approximately 25km northwest of Lithgow and 4km north – northeast of Cullen Bullen in the 
Lithgow Local Government Area (LGA).  
 
The Colliery is operated by The Wallerawang Collieries Limited. 
 
Mining at Baal Bone commenced in the late 1940’s with the operation of the Ben Bullen 
Open Cut mine by the NSW Mining Co Pty Ltd (a subsidiary of the Joint Coal Board). These 
operations consisted of shallow open box cut mining operations which ceased in 1952.  
 
The Wallerawang Collieries Limited commenced underground mining at Baal Bone Colliery 
in 1982. 
 
Coal mining operations at Baal Bone Colliery are carried out in the Lithgow seam with the 
underground production by longwall mining methods.  
 
Normally production operations are carried out 24 hours per day, 5 days per week. 
Generally, only maintenance operations (eg stonedusting, roadway maintenance etc) are 
undertaken on weekends.  
 
Export coal is washed and loaded onto trains at the site and transported to Port Kembla.  
 
Road haulage is used for some domestic coal (Mt Piper and Wallerawang Power Stations 
and other minor contracts). 
 
Baal Bone proposes to conduct “secondary workings” using longwall mining methods within 
CCL 749.  
 
The proposed mining area is known as Longwall 29-31 area. This area is identified by red 
cross-hatching in Diagram 1 – Longwall Panels 29 – 31 within CL749, following: 
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Diagram 1 – Longwall Panels 29 – 31 within CL749 

 
 
The proposed longwall panels are located within CCL 749, Ben Bullen and Wolgan State 
Forest and Crown land to the west of the Wolgan Road and the east of Cox’s River.  
 
In developing an understanding of the approval requirements for this area and determining 
the appropriate approval path for this development, extensive consultation had been 
undertaken with Minter Ellison Lawyers. This advice has indicated that the proposed longwall 
mining, falls within ambit provisions of Clause 35 Schedule 1 of the Model provisions as 
adopted by the Lithgow City Local Environmental Plan, 1994.  
 
A subsequent approval under the Mining Act 1992, in the form of the Subsidence 
Management Plan (SMP) is required.  
 

2.1 The Applicant 

Baal Bone is operated by The Wallerawang Collieries Limited a joint venture between Coalex 
Holdings (a fully owned subsidiary of Oakbridge Pty Limited ) 95% and Sumitomo 
Corporation 5%. 
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2.2 Description of the Proposal 

Longwall panels 29-31 are situated on a north-northwest to south-southeast axis, parallel to 
or at right angles to previously mined longwalls.  
 
The panels have been located between the Cox’s River and the Wolgan Escarpment and the 
layout has been designed, based on a combination of previous experience, monitoring 
results, as well as recommendations from geotechnical and subsidence engineering 
consultants, to maximise the efficiency of mining operations and resource recovery whilst 
minimising environmental impacts.  
 
The panels have been located to avoid sensitive features, including the escarpment at 
the western edge of the Wolgan Valley, the Cox’s River Swamp and the Cox’s River 
Valley as well as several sensitive rock formations and faces in the Banks Wall 
sandstone member. 
 
The mining section height will be in the range of 2.45 metres minimum to 2.55 metres 
maximum, which will include the total Lithgow seam (2.2 to 2.4 metre thickness). 
 
The depth of cover in the extraction area ranges between 150 and 240 metres.  
 
Based on investigations undertaken and results from previous monitoring as well as 
associated reviews by Strata Control Technology Operations Pty Ltd, the maximum 
subsidence is predicted to be in the order of 1.3 to 1.6 metres. 
 
The theoretical maximum subsidence is 1.56 metres, based on 65% of a seam thickness of 
2.4 metres. 
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Diagram 2 – Longwall Panels 29-31 

 
 

2.3 Mining Method 

Longwall panels 29-31 will be extracted using the retreat longwall method of mining. This 
method has been successfully used for the extraction of 26 previous panels. The face 
equipment has been designed for mining in the proposed height range and seam. 

 
The SMP Application Area, as well as the 17 and 26.5 degree angle of draw zones are 
shown in Diagram 3 – Location of SMP Application Area, following; 

 

Longwall Panels 29 - 31 
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Diagram 3 – Location of SMP Application Area 

SMP Application Area 

26.5 Degree Angle of Draw 

17 Degree Angle of Draw 
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3 CONTEXT 

3.1 Scope 

The Scope of this risk assessment is to identify potential subsidence risk issues associated 
with the planned longwall mining of panels, known as 29, 30 and 31 within CCL 749. 

Risk Issues identifying a material impact to the following criteria were considered; 

 Impacts on people 

 Property/ Asset damage 

 Environmental impacts 

 Community impacts 

3.2 Objectives 

The Objectives of this risk assessment are to: 

 Assist Baal Bone to satisfy their duty of care obligations by facilitating and 
documenting a risk assessment in accordance with the scope and the Australian/ New 
Zealand Standard for Risk Management  AS/NZS 4360 

 Identify and assess subsidence risk issues associated with the longwall operation 

 Develop controls to reduce risks to an acceptable risk level, including assigned actions 

 Identify any gaps in existing documentation 

 Generate a Report consistent with the scope as well as AS4360 specifications 

3.3 Assumptions 

The workshop agreed to the following assumptions:  

 Mine Layout Plans were accurate 

 Assessment was undertaken for the “current” mine design layout and did not consider 
the impacts of a change to mine design 

 Design Assumptions were valid 

 Surface Plans were accurate 
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4 WORKSHOP TEAM 

A key factor in the effectiveness of this exercise is the availability of relevant information and 
expertise.  A workshop team made up of representatives of key stakeholders achieved this. 

The role of team members was to provide their expertise, experience and technical 
knowledge, and to respect that provided by others. 

Outcomes were dependent upon group consensus. 

The Facilitator’s role was to understand the Client’s requirements and offer advice as to the 
best approach to meet the workshop objectives.  He assisted the team by providing a 
systematic process and maintaining focus on the scope and objectives.   

The facilitator documented the workshop process and outcomes, and will offer post-
workshop feedback to the Client, if requested. 

The team members are listed in Table 4 – Risk Assessment Workshop Team, following: 

Name Position Company/ Site Years Site 
Experience 

Years Industry 
Experience 

Roger Lembit Ecologist Gingra 16 25 yrs 

Ken Mills Consultant SCT 16 25+ yrs 

Ian Forster Hydro-geologist Connell Wagner 5 30 yrs 

Tony King Env. & Community 
Co-ordinator Baal Bone 3 months 26 yrs 

Jillian Wright Mining Engineer Xstrata 5 8 yrs 
Stephanie 
Hutchison Planning Forester Forests NSW 2 4 yrs 

Kevin Price Mine Surveyor Brunskill 10 40  yrs 
Sarah 
Caruana 

Environmental 
Graduate Xstrata  1 year 

David Swan Facilitator HMS Consultants  30 yrs 
Andrew 
Whalan Technical Assistant HMS Consultants  5 yrs 

Table 4 - Risk Assessment Workshop Team 
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5 METHOD OF APPROACH 

5.1 Risk Assessment Procedure 

The risk assessment process identified the risk issues associated with aspects of subsidence 
management of Baal Bone, longwall panels 29 -31, then assessed the risks in accordance 
with the Australian/ New Zealand Standard for Risk Management AS/ NZS 4360:2004 and 
MDG 1010 Risk Management Handbook for the Mining Industry. 

This method included the following: 

 A workshop team of mine management, relevant external stakeholders as well as 
external subsidence expertise. The name and role of each team member was 
recorded (see Table 4 - Risk Assessment Workshop Team) 

 The Scope and Objectives of the risk assessment was clearly identified and defined by 
the team (§3.1 & 3.2) 

 The scales for risk ranking were discussed and explained to the team using definitions 
which are appropriate to the operation and the company (see Appendix A) 

 The processes relating to this risk assessment were identified and listed as a flow 
sequence. (see following section) 
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5.2 Process Map 

Prior to commencement of the risk assessment, the group identified and documented the 
relevant aspects within the agreed scope of the workshop.  
 
The aspects are shown in Table 5 – Risk Assessment Process Areas, following: 
 

# Aspect # Consideration 

1.01 Natural Water Courses/ Streams 

1.02 River Catchments 

1.03 Swamps & Water-related Ecosystems 

1.04 Steep Slopes 

1.05 Threatened & Protected Species 

1.06 Wolgan Escarpment 

1.07 Internal Cliffs 

1.08 Pagodas/ Rock Formations 

1 Natural Features 

1.09 State Forests/ Natural Vegetation/ Harvesting 

2.01 Tracks / Roads 

2.02 Survey Control Stations 

2 Surface Improvements 
  
  2.03 General Public/ Recreation 

3.01 Groundwater Resources/ Aquifer 

3.02 Groundwater recharge 

3.03 Increased mine water make 

3 Subsurface 

3.04 Sterilisation of Coal Resources 

4 Areas of Archaeological/ 
Heritage Significance 

4.01 Aboriginal Artifacts 

Table 5 - Risk Assessment Process Areas 

 

5.3 Identification of Potential Loss Scenarios 

The risk assessment workshop team systematically considered each aspect in turn, with the 
purpose of identifying potential loss scenarios.   

The group considered scenarios relating to; health and safety (surface only), the 
environment, community and property damage.  

These identified scenarios (risk issues) were then recorded. 

 

5.4 Existing Controls 

The risk assessment team discussed inherent and current existing control methods for each 
risk issue. These controls were considered when risk ranking, and recorded as part of the 
workshop. 
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5.5 Risk Evaluation 

Having identified the risk issues, the Team was then directed to undertake a risk ranking 
exercise on the identified risk issues in consideration of the existing controls and the data 
quality effectiveness.  

Assessment was undertaken in accordance with the Baal Bone Risk Matrix, as presented in 
Appendix A, recording: 

 Consequence 

 Likelihood  

The Risk Level is then derived from the risk matrix. 

The Risk Level was compared to the scale shown in Appendix A and assigned a Risk Rating, 
which was recorded on the risk assessment table (see Appendix B). 

 

5.6 Post Implementation Review 

It is strongly recommended that mine management undertake post implementation review at 
a time as appropriate, to measure the effectiveness of existing risk controls. 
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APPENDIX A – Baal Bone Risk Matrix 
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Xstrata Risk Matrix 
 

Probability Risk 
Matrix 

A B C D E 

1 1 2 4 7 11 

2 3 5 8 12 16 

3 6 9 13 17 20 

4 10 14 18 21 23 

M
ax

 R
ea

so
na

bl
e 

C
on

se
qu

en
ce

 

5 15 19 22 24 25 
 
Risk Groups 
1-10  High 
11-19 Medium 
20-25 Low 
 
Probability 
A – Almost certain to happen (Everyday/ weekly event) 
B – Likely to happen at some point (Once a month) 
C – Possible, head of so it might happen (Yearly) 
D – Unlikely, not likely to happen (Once every five years) 
E – Rare, practically impossible (Once every twenty-five years) 
 

Maximum Reasonable Consequence 
 

 People Property Environmental Community 

1 

Multiple fatalities.  
Major permanent 
negative health impacts 
on a large number of 
people 

> $10M 

Disastrous environmental impact, 
with long term effect, requiring 
major remediation, regulatory 
intervention or premature closure of 
the operation. 

Public international 
condemnation. Major 
breakdown of social order 
in affected community 

2 

Single fatality.  
Severe irreversible 
disability or impairment 
(PDI) 

$1M - 
$10M 

Serious environmental impact with 
medium-term effect, requiring 
significant remediation or resulting 
in prosecution. 

Loss of community's 
economic viability. 
Significant damage to 
reputation of the 
operations 

3 

Major injury to one or 
more people.  
Severe health impacts 
on a number of people 

$100K - 
$1M 

Moderate reversible environmental 
impact with short term effect, 
requiring moderate remediation 
such as a reportable incident not 
likely to result in prosecution (e.g. 
minor water discharge) 

Significant public criticism 
(e.g. community 
complaints) NGO or 
Media “taking up the 
issue” Major negative 
impact on economic 
viability 

4 

Significant reportable 
injury (MTI or less than 
5 days of RWI or LTI). 
Impact on health of 
several people 

$10K - 
$100K 

Minor, reversible environmental 
impact, requiring minor remediation 
such as non reportable 
environmental incident (eg. minor 
oil spill) 

Flare up of issues in 
affected communities. 
Media criticism 

5 
Minor Injury.  
Slight negative impact 
on individual health. 

< $10K 
Negligible, reversible 
environmental impact, requiring 
very little remediation 

Slight negative impact on 
individuals in local 
community 
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1.0 INTRODUCTION

Atkins Acoustics was engaged by AECOM on behalf of Baal Bone Colliery to prepare a

noise impact assessment for the continued operation of the existing colliery at Cullen

Bullen. The site is located approximately 25km north-west of Lithgow, and 3km north-

west of the township of Cullen Bullen (Figure 1) and has been operational for more than

20 years. During this time two (2) residential dwellings have been constructed within

close proximity of the mine and surface infrastructure. A third dwelling was acquired

from the colliery for a residence during the approval process of the original

development. It is understood that there have been minimal complaints received at the

colliery with respect to noise. On occasions when noise complaints have been received

we have been instructed that they have been addressed and resolved.

This report presents the results and findings of the noise assessment. The methodology

adopted for the assessment included:

• inspections of site and surrounds;

• site attended noise audit measurements;

• measurement and assessment of existing ambient noise levels at representative

noise receiver locations;

• establishment of target noise assessment goals in accordance with the Department

of Environment, Climate Change and Water (DECCW) Industrial Noise Policy

(INP); the noise Guide for Local Government (NGLG); and

• the prediction and assessment of operational noise levels.

The information presented in this report has been prepared for the investigation

described herein, and is not intended for use in any other context or for any other

purpose.
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Figure 1:  Site Location



NOISE IMPACT ASSESSMENT Page 3 39.6385.R1:CFCD3
BAAL BONE COLLIERY Rev 05
BEN BULLEN November 2009
                                                                                                                                                                                                                     

AECOM                                                                                                                                                                ATKINS ACOUSTICS

2.0 THE PROPOSAL

2.1 The Site

Wallerawang Collieries Limited (TWCL) is currently seeking approval for the

continuation of mining activities at Baal Bone. A variety of consents apply to Baal Bone

dating back to 1982 that permit the mine to operate. Baal Bone has a total approved run-

of-mine (ROM) production of approximately 2.8 Mtpa.  Project Approval under Part 3A

of the Environmental Planning and Assessment Act 1979 is required to allow continued

mining operations, as mine workings will not be completed by 1 August 2010 when

Clause 35 of Model Provisions will expire.

In terms of adjacent land users, three (3) residential dwellings are located north-north-

west of the existing colliery surface infrastructure.

2.2 Overview of Proposal

The proposal is essentially a ‘continued operation’ and does not propose changes to

underground mining techniques, mining areas, capacity (2.8Mtpa) or operation of the

existing surface coal handling infrastructure. Existing offices and amenities located near

the mine entrance will continue to be utilised.

An aerial photo identifying the surface infrastructure, closest residences, and the noise

measurement/assessment locations is presented in Figure 2.

Current underground mining operations at Baal Bone are by continuous miner and

longwall mining methods. Longwall mining involves the extraction of panels of coal

using longwall shearing machinery supported by hydraulic roof supports. A face

conveyor located along the face of the panel transports ROM coal to a series of

conveyors, which deliver coal to the surface ROM stockpile, coal handling and

processing plant (CHPP) where it is washed, graded and stockpiled as product coal.

The mine will continue to operate twenty-four (24) hours, seven (7) days.
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Historically, Baal Bone has supplied both domestic and international markets. In recent

times, due to a number of market factors a majority of product coal is transported by rail

to Port Kembla for export.  The rail loop that services Baal Bone is a 7 km long spur

line from the Wallerawang-Gwabegar line, terminating at a 200 m radius balloon loop.

Baal Bone has an existing development consent, which permits the transportation of

coal via road for domestic markets. This current consent (DA 164/98) is due to expire

on 31 December 2015. Baal Bone has historically supplied coal via road haulage to

local power stations in accordance with development consent to transport coal via

public road to domestic customers and the local Mount Piper and Wallerawang Power

Stations. Due to completion of current contracts and prevailing market conditions, road

transport of coal to these power stations have been minimal over the past two years,

however supply of small quantities of coal via road to other domestic customers

continues to occur periodically as required.

2.2.1 Plant and Equipment

The surface plant and equipment used at Baal Bone is consistent with similar coal

processing and loading facilities and include:

• ventilation shafts

• dewatering facilities

• conveyors

• crushing and screening plant (Bradford Breaker)

• coal handling and preparation plant (washery)

• mobile plant – FEL and dozer
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Figure 2:  Aerial Photo and Receiver Locations

Noise Measurement Location

Noise Assessment Location
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2.3 DECCW Noise Policy for Existing Industrial Premises

For existing industrial premises established prior to residential development, the

DECCW, Industrial Noise Policy (INP) provides guidelines for assessing and managing

environmental noise. The INP approach was developed to allow established industries

to adapt to changes in noise expectations of communities while remaining economically

viable. The need for industry to establish achievable target noise goals and implement

noise reduction programs may be triggered by actions including:

• the site becomes the subject of serious and persistent noise complaints

• a proposal to upgrade or expand the site

• the site has no forma consent or license conditions and management wish to

clarify their position

• management choose to initiate a noise reduction program

In many instances the DECCW will negotiate with site management to reduce noise

emissions progressively to achieve specific target noise goals by specific dates. The

measures required to achieve noise goals are normally set out in an agreed noise

reduction program attached to a DECCW condition.

The process followed in the determination of target noise reduction goals generally

involve negotiations with the DECCW and agreed achievable noise goals for the site. In

the determination of the agreed target noise goals, consideration is normally given to the

technical practicability and cost of the noise reduction measures. Baal Bone Colliery

falls into the category of an existing industry and should be considered accordingly.

For industries established before noise sensitive development occurs in close proximity

the DECCW recognise that the range of mitigation measures available to reduce noise

from the industry may be limited and/or not feasible or practical
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3.0 LOCAL ENVIRONS

Site audit noise measurements and inspections confirmed that the noise environment at

potentially sensitive noise receivers is influenced by distant traffic (Castlereagh

Highway / Mudgee Road), natural elements and Baal Bone Colliery.

3.1 Noise Assessment Locations

The nearest potentially affected residential dwellings are located to the north-west and

north-north-west of the colliery surface activities and identified as:

• R1 – ‘Muldoon’ Residence (Lot 95 DP 755759, Ben Bullen); and

• R2 – ‘Speirs’ Residence (Lot 4 DP 734531, Ben Bullen).

• R3 – 'Desch' Residence (Lot 3 DP 734531, Ben Bullen).

Table 1 and Figure 2 identify the receiver locations selected for noise measurement and

assessment.

Table 1: Measurement and Assessment Locations

Reference Description Location
R1 ‘Muldoon’ Residence North-north-west
R2 ‘Speirs’ Residence North- west
R3 ‘Desch’ Residence North- west

3.2 Local Meteorology

The DECCW, INP provides procedures for evaluating the effects of meteorological

condition and noise propagation. Where adverse meteorological conditions are

identified and occur for more than 30% of the assessment period, the INP requires the

conditions to be considered in the noise assessment. Meteorological data for the area

was provided by AECOM.

3.2.1 Stability Classifications (Temperature Inversions)

Table 2 shows the frequency of occurrence (%) of the different stability classes

for night hours (10pm to 7am – INP Section 5.2) during winter.
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Table 2 Frequency of Occurrence of Stability Classes (%)

Stability Class

Percentage
Frequency of
Occurrence of

Stability Classes
(%)

Estimate
ELR

°C/100m

Qualitative
Description

A 0 <-1.9 Lapse

B 0 -1.9 to -1.7 Lapse

C 0 -1.7 to -1.5 Lapse

D 18.7 -1.5 to -0.5 Neutral

E 35.3 -0.5 to 1.5 Weak Inversion

F 46.0 1.5 to 4.0 Moderate Inversion

The results in Table 2 show that F stability class conditions (temperature

inversions) are a feature of the area. Hence the temperature inversion

conditions considered the operational noise modelling is the default condition

of 3°C/100m.

3.2.2 Prevailing Wind Data

Wind data compiled for annual and seasonal wind conditions for day, evening

and night assessment periods (Appendix 2) has shown that south-westerly

winds (winds blowing away from the receivers) are a feature of the area.

Accordingly, noise modelling for adverse wind condition is not required for

assessing noise referenced to the residential receptor locations.
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4.0 EXISTING AMBIENT NOISE LEVELS

For the purpose of establishing target noise assessment goals, ambient background noise

levels were monitored from Tuesday 11 November 2008 to Thursday 20 November

2008 when the CHPP was not operating. Additional monitoring was undertaken

between Friday 20 February 2009 and Monday 2 March 2009 with the CHPP operating.

The data collected with the CHPP operating assisted with the assessment of noise from

the colliery and calibrate the computer noise model prepared for the project.

The noise monitoring locations selected (Table 1) to install unmanned noise loggers and

undertake site attended audits are shown on Figure 2 and are identified as:

• M1 ‘Muldoon’ Residence (Lot 95 DP 755759, Ben Bullen)

• M2 ‘Speirs’ Residence (Lot 4 DP 734531, Ben Bullen)

The noise monitoring instrumentation consisted of RTA Technology environmental

noise loggers. The loggers were set to A-weighting, fast response and programmed to

calculate and record statistical noise levels at every 15-minute interval. The instruments

were calibrated before and after the measurements using a Bruel & Kjaer sound level

calibrator Type 4230 and no significant drift was detected.

Table 3 presents a summary of the measurement results with a graphical presentation

presented in Appendix 1.



NOISE IMPACT ASSESSMENT Page 10 39.6385.R1:CFCD3
BAAL BONE COLLIERY Rev 05
BEN BULLEN November 2009
                                                                                                                                                                                                                     

AECOM                                                                                                                                                                ATKINS ACOUSTICS

Table 3: Measured RBL and LAeq Noise Levels (Baal Bone CHPP not Operational),
dB(A) re: 20 × 10-6 Pa

Assessment Background Level
LA90

Equivalent Continuous Level
LAeqDate

Day Evening Night Day Evening Night
November 2008

Reference Location M1: Muldoon Residence
Tue 11/11/08 - 35 29 43 38
Wed 12/11/08 30 32 29 44 39 37
Thu 13/11/08 28 27 28 41 37 40
Fri 14/11/08 36 34 33 56 45 44
Sat 15/11/08 29 36 32 44 41 40
Sun 16/11/08 29 30 39 42 42 45
Mon 17/11/08 32 31 34 46 38 43
Tue 18/11/08 28 33 28 39 42 40
Wed 19/11/08 37 30 32 50 45 45
Thu 20/11/08 28 30 34 42 37 40
RBL 29 32 32
Ambient LAeq 43 42 42
Reference Location M2: Speirs Residence
Tue 11/11/08 - 58 57 - 60 59
Wed 12/11/08 58 58 57 62 59 59
Thu 13/11/08 59 58 58 61 60 60
Fri 14/11/08 58 35 33 70 46 43
Sat 15/11/08 32 36 32 50 40 39
Sun 16/11/08 31 32 35 41 41 43
Mon 17/11/08 34 32 34 53 41 43
Tue 18/11/08 31 33 batt 43 43 batt
RBL 32 33 33
Ambient LAeq 49 43 42

Noise levels in Italics excluded
batt Battery failure
NOTE: Daytime: (7.00am to 6.00pm Monday to Saturday, 8.00am to 6.00pm Sunday and Public Holidays)

Evening: (6.00pm to 10.00pm)
Night: (10.00pm to 7.00am Monday to Saturday, 10.00pm to 8.00am Sunday and Public Holidays)
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Table 3: Measured RBL and LAeq Noise Levels (Baal Bone CHPP Operating
Normally), dB(A) re: 20 × 10-6 Pa

Assessment Background Level
LA90

Equivalent Continuous Level
LAeqDate

Day Evening Night Day Evening Night
February/March 2009

Reference Location M1: Muldoon Residence
Fri 20/2/09 - 34 29 - 54 36
Sat 21/2/09 30 33 32 60 47 37
Sun 22/2/09 31 36 37 45 48 42
Mon 23/2/09 32 29 40 45 60 45
Tue 24/2/09 36 32 38 52 49 44
Wed 25/2/09 34 39 40 55 47 43
Thu 26/2/09 32 39 40 44 46 45
Fri 27/2/09 31 34 33 44 42 39
Sat 28/2/09 33 30 31 55 45 38
Mon 1/3/09 29 29 36 44 46 45
RBL 32 34 37
Ambient LAeq 44 47 43
Reference Location M2: Speirs Residence
Fri 20/2/09 - 34 33 - 51 41
Sat 21/2/09 31 34 35 59 72 41
Sun 22/2/09 32 35 35 43 61 42
Mon 23/2/09 31 31 38 42 59 45
Tue 24/2/09 34 31 36 53 59 43
Wed 25/2/09 32 35 39 44 44 42
Thu 26/2/09 32 38 39 42 45 45
Fri 27/2/09 32 34 34 41 39 40
Sat 28/2/09 33 32 33 48 48 42
Mon 1/3/09 30 32 36 42 45 43
RBL 32 34 36
Ambient LAeq 44 45 43

Noise levels in Italics excluded
NOTE: Daytime: (7.00am to 6.00pm Monday to Saturday, 8.00am to 6.00pm Sunday and Public Holidays)

Evening: (6.00pm to 10.00pm)
Night: (10.00pm to 7.00am Monday to Saturday, 10.00pm to 8.00am Sunday and Public Holidays)
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Observations during the installation of the monitoring equipment on 20 February 2009

confirmed a north-west breeze and that the ambient noise levels were influenced by road

traffic on Castlereagh Highway/Mudgee Road, natural elements and occasional

domestic activities.

During retrieval of the noise monitors on 2 March 2009 conditions with an occasional

light east drift the colliery noise was clearly audible, particularly with respect to a dozer

operating on the product stockpile.

The results of site attended noise audits are presented in Table 4. Additional noise audits

on Monday 6 April 2009 conducted approximately 100m south of the ‘Muldoon

Residence’ with the dozer on the southern stockpile confirmed dozer track noise of 36-

38dB(A), dozer engine 35-36dB(A) and general colliery processing and material

transfer noise 34-35dB(A).  Prevailing weather conditions were clear, with a light west

wind drift.

Table 4: Audit Measurement Results
dB(A) re: 20 x 10–6 Pa

Measured Statistical Noise
Levels

(dB(A))Location

LAeq LA90 LA10 LAmin

Calculated
Noise

Contribution
LAeq,15min

Comments

7.50 to 8.30am Monday 2 March 2009 (Calm to light drift)

R1 45.8 41.4 48.6 36.6 46

Mine operations clearly audible,
notable dozer working on product
stockpile at exposed and elevated
position.

R2 37.3 35.3 38.8 34.4 37 Dozer engine and tracks audible, also
birds.

4.1 Low Frequency Noise

When a noise source contains acoustic energy within the frequency range between 20Hz

and 250Hz it is described in the INP as 'low frequency noise'. For assessing noise

impacts the INP recommends that where the difference between the measured/assessed

C- and A- weighted sound pressure levels is 15dB or more the source noise is classified

as 'low frequency'.
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For the purpose of assessing noise from the CHPP site attended audits were conducted

at R1 on Wednesday 18 November 2009. Weather conditions during the audit were

wind north-north-west (0-0.5m/sec), temperature 17º C and no cloud cover. Audible

noise sources identified included the washery, breaker, a dozer working on the product

stockpile, road traffic on Castlereagh Highway/Mudgee Road and natural elements.

The audit measurements confirmed that the difference between the LCeq, 15min

(53.8dBC) and LAeq, 15min (39.6dBA) levels was 14.2dB and less than 15dB.
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5.0 ENVIRONMENTAL NOISE ASSESSMENT GOALS

Procedures for establishing target goals for the assessing environment noise are

documented in the INP and guidelines for assessment of potential sleep disturbance in

the NGLG.

5.1 Operational Noise (INP)

Objectives of the INP are to protect the community from intrusive noise and preserve

amenity. For industries established before a noise sensitive development occurred in

close proximity, the DECCW recognise that the range of mitigation measures available

to reduce noise from the industry to achieve the target noise goals may be limited and/or

not feasible or practical.  For assessment of intrusive noise, the INP recommends that

the LAeq,15min source noise should not exceed Rating Background Levels (RBL) by more

than 5dB(A). The assessment goal for preservation of amenity requires noise levels to

be within the acceptable levels for the locality and land-use. Table 5 present a summary

of the INP acceptable and recommended maximum amenity assessment goals.

Table 5: INP Amenity Noise Goals

Recommended LAeq Noise
Level
dB(A)Receiver

Description
Indicative Noise
Amenity Area Time of Day

Acceptable Recommended
Maximum

Day 50 55
Evening 45 50Residence (1) Rural

Night 40 45
NOTE: Daytime: (7.00am to 6.00pm Monday to Saturday, 8.00am to 6.00pm Sunday and Public Holidays)

Evening: (6.00pm to 10.00pm)
Night: (10.00pm to 7.00am Monday to Saturday, 10.00pm to 8.00am Sunday and Public Holidays)

(1) In assessing noise levels at residences, the noise is assessed at the most affected point on or within the
residential property boundary or, if this is more than 30 m from the residence, at the most-affected point within
30m of the residence.

From the INP procedures, Table 6 presents assessment RBL’s, ambient LAeq noise level,

the intrusive and amenity noise goals and project target noise assessment goals for a

greenfield sites. For the development of target noise goals the ambient background noise

measurements conducted during November 2008 in the absence of colliery noise have

been adopted.
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Table 6: Operational Noise Assessment Goals
dB(A) re: 20 x 10–6 Pa

Period (1) Recommended
LAeq,period Noise

Level

Existing
RBL

Existing
LAeq,period

Noise Level

Intrusive
Criterion

LAeq,15min Noise
Level

Project
Assessment Goals

LAeq,15min Noise
Level

Reference Location R1 – ‘Muldoon’ Residence
Day 50 29* 43 35 35
Evening 45 32 42 37 37
Night 40 32 42 37 37
Reference Location R2/R3 – ‘Speirs/Desch’ Residences
Day 50 32 49 37 37
Evening 45 33 43 38 38
Night 40 33 42 38 38

NOTE: Daytime : 7.00am to 6.00pm Monday to Saturday, 8.00am to 6.00pm Sunday and Public Holidays.
Evening : 6.00pm to 10.00pm.
Night : 10.00pm to 7.00am Monday to Saturday, 10.00pm to 8.00am Sunday and Public Holidays.
* In accordance with INP procedures (Section 3.1.2) if the RBL is<30dB(A), then it is set to 30dB(A)

The principles underpinning the establishment of noise assessment goals are that the

goals are best regarded as planning tools, “They are not mandatory, and an application

for a noise-producing development is not determined purely on the basis of compliance

or otherwise with the noise criteria. Numerous factors need to be taken into account in

the determination. These include economic consequences, other environmental effects

and the social worth of the development. The criteria help to determine consent

conditions because they provide information on the likely effect of any environmental

noise associated with the development.”

5.2 Night-time Disturbance (NGLG)

As the colliery operates twenty-four (24) hours a day, there is potential for noise to be

emitted during night-time hours that could give rise to sleep disturbance. To avoid

possible disturbance during night hours, the NGLG recommends that the LA1,1min noise

levels when assessed outside a bedroom window, should not exceed the background

LA90 noise level by more than 15dB(A).

In accordance with the NGLG assessment procedures and considering the background

measurement results, the target assessment goals recommended for assessing

intermittent noise during night-time hours (10.00pm to 7.00am) are:
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• Location R1: 47dB(A) (LA90 32 +15dB(A))

• Location R2/R3: 48dB(A) (LA90 33 +15dB(A))
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 6.0 OPERATIONAL NOISE ASSESSMENT

Operational noise from the colliery infrastructure including mobile (FEL, dozer, train)

and fixed plant (fans, conveyors, conveyor drive, screens breaker, transfers, water

treatment pumps, train loading, coal falling, etc) has been predicted with the ENM

environmental noise model. The model takes account of noise attenuation due to

distance separation, ground effect, atmospheric absorption, shielding from intervening

structures and topography. Atmospheric conditions assumed for the noise modelling

included calm conditions with 20°C air temperature and 80% relative humidity.

Additional weather condition considered for noise modelling included 3°C/100m

temperature inversion.

Table 7 presents a summary of plant/equipment sound power levels adopted for the

noise modelling. The sound power levels and octave band spectra presented have been

established from site attended noise audits of the existing plant and equipment. Data for

the locomotive and train loading was extracted from previous investigations and

measurements.

 

Table 7: Plant/Equipment Sound Power Levels
LAeq re: 10-12 Watts

Linear Sound Power (SWL) Spectra
dB Lin

Overall
SWLDescription of Noise Source

31.5 63 125 250 500 1k 2k 4k 8k 16k dB(A)
Underground Exhaust Fans 115 114 116 114 113 106 102 97 113 108 116
Drift Conveyor Drive (North Facade) 98 112 110 110 112 109 101 97 96 89 113
Drift Conveyor Drive (West Facade) 91 105 103 103 105 102 94 90 89 82 106
Drift Conveyor Drive (South Facade) 98 112 110 110 112 109 101 97 96 89 113
Drift Conveyor Drive (East Facade) 91 105 103 103 105 102 94 90 89 82 106
Drift Conveyor Drive (Roof) 98 112 110 110 112 109 101 97 96 89 113
Stockpile Conveyor Drive (Nth Façade) 97 104 103 103 98 97 94 88 80 72 102
Stockpile Conveyor Drive (West Façade) 97 104 103 103 98 97 94 88 80 72 102
Stockpile Conveyor Drive (Sth Façade) 97 104 103 103 98 97 94 88 80 72 102
Stockpile Conveyor Drive (East Façade) 97 104 103 103 98 97 94 88 80 72 102
Stockpile Conveyor Drive (Roof) 97 104 103 103 98 97 94 88 80 72 102
Transfer Building (North Façade) 106 100 100 100 98 95 89 78 68 64 100
Transfer Building (West Façade) 106 100 100 100 98 95 89 78 68 64 100
Transfer Building (Sth Façade) 106 100 100 100 98 95 89 78 68 64 100
Transfer Building (East Façade) 106 100 100 100 98 95 89 78 68 64 100
Transfer Building (Roof) 102 96 96 96 94 91 85 74 64 60 95
Bradford Breaker 120 111 115 116 117 115 110 103 95 67 118
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Table 7: Plant/Equipment Sound Power Levels (cont.)
LAeq re: 10-12 Watts

Linear Sound Power (SWL) Spectra
dB Lin

Overall
SWLDescription of Noise Source

31.5 63 125 250 500 1k 2k 4k 8k 16k dB(A)
Washery Building (Nth Façade) 113 112 107 105 101 98 94 87 74 68 103
Washery Building (West Façade) 112 111 106 104 100 97 93 86 73 67 102
Washery Building (Sth Façade) 113 112 107 105 101 98 94 87 74 68 103
Washery Building (East Façade) 112 111 106 104 100 97 93 86 73 67 102
Washery Building (Roof) 114 113 108 106 102 99 95 88 75 69 104
Washery Building (Open Door West) 95 94 89 87 83 80 76 69 56 50 85
Stockpile Drive Transfer (Nth Façade) 96 95 96 94 95 91 87 84 80 71 97
Stockpile Drive Transfer (West Façade) 96 95 96 94 95 91 87 84 80 71 97
Stockpile Drive Transfer (Sth Façade) 96 95 96 94 95 91 87 84 80 71 97
Stockpile Drive Transfer (East Façade) 96 95 96 94 95 91 87 84 80 71 97
Stockpile Drive Transfer (Roof) 92 91 92 90 91 87 83 80 76 67 92
Train Loader Drive (Nth Façade) 100 95 97 95 96 94 87 77 70 69 98
Train Loader Drive (West Façade) 102 97 99 97 98 96 89 79 72 71 99
Train Loader Drive (Sth Façade) 100 95 97 95 96 94 87 77 70 69 98
Train Loader Drive (East Façade) 102 97 99 97 98 96 89 79 72 71 99
Train Loader Drive (Roof) 99 94 96 94 95 93 86 76 69 68 97
Pressure Tunnel Supply Fan 102 104 100 94 91 94 89 84 79 72 97
Refuse Bin (Nth Façade) 96 96 87 86 82 83 83 83 79 67 90
Refuse Bin (East Façade) 96 96 87 86 82 83 83 83 79 67 90
Refuse Bin (Sth Façade) 96 96 87 86 82 83 83 83 79 67 90
Refuse Bin (West Façade) 96 96 87 86 82 83 83 83 79 67 90
Refuse Bin (Roof) 93 93 84 83 79 80 80 80 76 64 87
Water Treatment Plant 112 106 104 107 101 101 99 92 86 76 106
Compressor Building (Nth Façade) 90 92 94 94 87 84 81 72 64 57 91
Compressor Building (West Façade) 87 89 91 91 84 81 78 69 61 54 88
Compressor Building (Sth Façade) 90 92 94 94 87 84 81 72 64 57 91
Compressor Building (East Façade) 87 89 91 91 84 81 78 69 61 54 88
Compressor Building (Roof) 92 94 96 96 89 86 83 74 66 59 92
Substation 99 96 91 91 85 81 76 74 72 69 88
D11R Dozer 110 113 115 114 115 109 107 102 100 94 116
Conveyor ROM (run of mine) 88 99 100 95 94 94 91 87 82 77 98
Conveyor Stockpile 95 93 96 94 92 85 76 69 60 57 92
Conveyor Washery 99 95 96 92 89 85 81 75 73 67 91
Conveyor Refuse 99 93 92 90 91 90 81 72 65 62 93
Conveyor Stockpile 1 89 90 88 85 88 86 79 73 68 65 90
Conveyor Stockpile 2 86 83 82 82 88 84 77 71 67 65 88
Conveyor Stockpile 3 86 83 82 82 88 84 77 71 67 65 88
Conveyor Train Loader 98 92 95 93 93 92 84 75 68 65 95
Coal Falling ROM 110 104 105 105 108 105 105 108 111 101 115
Coal Falling Stockpile 101 95 96 96 99 96 96 99 102 92 105
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For the assessment of intermittent noise during night hours the assessment considered

impact noise from banging in the washery building and adopted a sound power level of

120dBA.

6.1 Noise Modelling

Table 8 presents a summary of the predicted noise levels for the assessment residential

receivers with the source levels from Table 7 the ‘with’ and ‘without’ the dozer

operating at the product stockpile.  It is understood that the dozer does not operate

continuously and generally after 10.00pm.

Appendices 3 and 4 present noise contour plots at 5dB(A) intervals for calm and

temperature inversion conditions.  The noise contour plots are presented for illustrative

purpose only. The predicted levels summarised in Table 8 are presented for assessing

noise at the residential assessment locations.

 

 Table 8: Predicted Operational Noise Levels
LAeq(15min) dB(A) re: 20 x 10–6 Pa

Predicted LAeq,15min
Sound Pressure

Level
Compliance

Reference
Location Description

Assessment
Target Noise

Goal
LAeq,15min

 (D/E/N)

Without
Dozer

With
Dozer

Without
Dozer

With
Dozer

Operational Noise - Calm
R1 ‘Muldoon’ Residence 35/37/37 43 46 X X

R2/R3 ‘Speirs/Desch’ Residence 37/38/38 38 41 X X
Operational Noise – Temperature Inversion

R1 ‘Muldoon’ Residence 37 48 51 X X
R2/R3 ‘Speirs/Desch’ Residence 38 43 46 X X

D/E/N Day/Evening/Night
X indicates non-compliance

 The modelling assumed all plant and equipment operating simultaneously. Whilst this

does not occur all of the time, the noise modelling represents the likely worst-case

operating scenario.
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For assessing intermittent noise during night hours, the modelling considered impact

noise from the washery building. The predicted LA1,1min levels at the referenced

residential assessment locations are summarised in Table 9.

Table 9: Predicted Intermittent Noise Levels - Night
LA1, 1min dB(A) re: 20 x 10–6 Pa

Reference
Location Description Assessment

LA1,1min Goal
Predicted LA1,1min

Noise Level Compliance

Intermittent Noise - Calm
R1 ‘Muldoon’ Residence 47 42 √

R2/R3 ‘Speirs/Desch’ Residence 48 39 √
√ indicates compliance

 6.2 Assessment

 The results of the noise modelling show that during calm meteorological conditions

operational (LAeq) levels (Table 8) exceed the target noise assessment goals at the

Muldoon residence. With the exception of a 1dBA technical exceedance during daytime

hours the noise predictions with calm meteorological conditions for the Speirs and

Desch residences show that the target noise assessment goals are satisfied without the

dozer operating. With the dozer operating the predicted noise levels exceed the

day/evening and night target noise assessment goals at the three residences. During

adverse meteorological conditions (temperature inversions) the predicted nighttime

operational (LAeq) noise levels for the Muldoon, Speirs and Desch residences (Table 8)

exceed the target noise assessment goals.

 

 During night-time hours the predicted LA1,1min noise levels (Table 9) satisfy the target

noise assessment goals.

6.3 Operational Noise Control Recommendations and Management

 The results of modelling show that noise from the existing Baal Bone surface

infrastructure would need to be reduced in order to achieve the target assessment noise

goals recommended for greenfield developments. As the colliery is an existing

operating premises, the INP provides guidelines for assessing and managing

environmental noise. The approach was developed by the DECCW to allow established
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industries to adapt to changes in noise expectations of communities while remaining

economically viable.

 

 From investigations undertaken the following conceptual measures could be considered

to ameliorate noise from the existing operations and incorporated into a site noise

reduction program (SNRP).

 

• close off facade openings in the Washery to Stockpile Transfer Building;

• close off facade opening in the Washery Building;

• replace damaged insulation installed in the Washery Building;

• investigations options  to assess the feasibility and possibility of enclosing the

Bradford breaker; and

• investigate options to replace the dozer during night hours.

Additionally the SNRP could include:

• procedures for residents to contact the site environmental manager in regard to

noise complaints or requests for information;

• procedures to inform residents of actions implemented following receipt of

noise complaints;

• a program for regular inspections of site plant including the dozer to ensure that

the installed noise suppression controls are functioning and require no

maintenance; and,

• regular site attended noise audits  to identify additional procedures to minimise

noise emissions from the site.

 

 6.4 Discussion

 Noise reduction benefits from closing openings in the Washery and Transfer Buildings

and repairing the insulation in the Washery Building could be in the order of 1-2dBA

and unlikely to provide a noticeable reduction to the noise at residences. If considered

practical and feasible the main acoustic benefits for the residents would be achieved by

treating the Bradford breaker and managing the stockpile dozer.
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 7.0 SUMMARY

Atkins Acoustics was engaged by AECOM on behalf of Baal Bone Colliery to prepare a

noise impact assessment for the continuation of the existing longwall operations and

subsequent operation of the colliery at Cullen Bullen. The colliery is located

approximately 25km north-west of Lithgow, and 3km north-west of the township of

Cullen Bullen (Figure 1).

The colliery has been operational for more than 20 years. During this time two (2)

residential dwellings have been constructed within close proximity of the existing mine

and surface infrastructure. A third dwelling was acquired from the colliery for a

residence during the approval process of the original development.

Site audit measurements and inspections confirmed that distant traffic (Castlereagh

Highway/Mudgee Road), domestic activities, natural elements and operation of the

colliery surface infrastructure influence the existing noise environment at the three

residences.

The residential dwellings are located to the north-north-west of the colliery surface

facilities and identified as R1: ‘Muldoon’ Residence (Lot 95 DP 755759, Ben Bullen);

R2: ‘Speirs’ Residence (Lot 4 DP 734531, Ben Bullen); and, R3 – 'Desch' Residence

(Lot 3 DP 734531, Ben Bullen). (Figure 2).

Target noise assessment goals for the evaluation of operational noise from the

greenfield sites have been developed from procedures documented in the DECCW,

Industrial Noise Policy (INP) and Noise Guide for Local Government (NGLG). The

report has also addressed DECCW guidelines for assessing and managing noise from

existing operating sites.

Noise modelling for operating scenarios representing day/evening/night conditions

under calm meteorological and temperature inversion conditions are presented as noise

contour plots (Appendices 3 to 5). The modelling represents a range of noise levels
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likely to be emitted from the site with all plant and equipment operating simultaneously.

Whilst these situations do not occur all of the time, the noise modelling represents a

worst-case operating scenario.

 The noise modelling results for calm meteorological conditions show that the

operational LAeq levels (Table 8) exceed the target noise assessment goals at the

Muldoon residence. With the exception of a 1dBA technical exceedance during daytime

hours, the noise predictions with calm meteorological conditions for the Speirs and

Desch residences show that the target noise assessment goals are satisfied without the

dozer. With the dozer operating the predicted noise levels exceed the day/evening and

night target noise assessment goals at the three residences. During adverse

meteorological conditions (temperature inversions) the predicted nighttime operational

LAeq noise levels at the Muldoon, Speirs and Desch residences (Table 8) exceed the

target noise assessment goals.

 

Noise modelling for envisaged night-time intermittent activities has shown that the

predicted LA1,1min noise levels (Table 9) satisfy the target noise assessment goals.

Site attended audit measurements for the CHPP confirmed that the difference between

the LCeq, 15min (53.8dBC) and LAeq, 15min (39.6dBA) levels was 14.2dB and less

than the 15dB goal recommended in the INP for assessing 'low frequency' noise.

 

 The findings of the assessment have shown that noise levels from the existing

operations would need to be reduced in order to satisfy noise assessment goals

recommended for greenfield developments. As the colliery would be classified as an

existing operating premises, the INP provides procedures and guidelines for assessing

and managing environmental noise. The DECCW approach was developed to allow

established industries to adapt to changes in noise expectations of communities while

remaining economically viable.
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 The report presents conceptual noise control measures that could be considered to

ameliorate noise from the existing surface operations and incorporated into a Site Noise

Reduction Program.

 

 The noise reduction benefits by treating building openings and repairing acoustic

insulation in the Washery Building would be in the order of 1-2dBA and unlikely to

provide a noticeable reduction to the perceived noise at the residential dwellings.

 

 The assessment has identified that noticeable noise reductions and acoustic benefits

could be achieved for the residents by treating the Bradford breaker and managing the

operation of the stockpile dozer.
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APPENDIX 1: AMBIENT NOISE MEASUREMENT RESULTS
(BAAL BONE CHPP NOT OPERATING)
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APPENDIX 5: DEFINITION OF TERMS

A-Weighted: See dB(A)

Adverse weather: Weather effects that
enhance noise (that is, wind and
temperature inversion) that occur at a site
for a significant period of time (that is,
wind occurring more than 30% of the time
in any assessment period in any season
and/or temperature inversions occurring
more that 30% of the nights in winter).

Ambient noise: The all-encompassing
noise associated within a given
environment. It is the composite of sounds
from many sources, both near and far.

Assessment background level (ABL):
The single figure background level
representing each assessment period-day,
evening and night (that is, three
assessment background levels are
determined for each 24-h period of the
monitoring period). Its determination is by
the tenth percentile method.

Assessment period: The period in a day
over which assessments are made: day
(0700-0800h), evening (1800 to 2200h) or
night (2200 to 0700h).

Background Noise: The underlying level
of noise present in the ambient noise,
excluding the noise source under
extraneous noise is removed. This is
described using the LA90 descriptor.

Cumulative noise level: Refers to the
total level of noise from all sources.

Day: The period between 0700 and
1800hrs (Monday-Saturday) and 0800-
1800 (Sunday and Public Holidays).

dB: Abbreviation for decibel-a unit of
sound measurement. Given sound pressure
to a reference pressure.

dB(A): Unit used to measure “A-
weighted” sound pressure levels. A-
weighting is an adjustment made to sound
level measurement to approximate the
response of the human ear.

A change of 1dB(A) or dB(A) in the level
of a sound is difficult to detect, whilst a
3dB(A) to 5dB(A) change corresponds to
a small but noticeable change in loudness.
A 10dB(A) change corresponds to an
approximate doubling or halving in
loudness.

The table below lists examples of typical
noise levels.

Sound Pressure
Level (dBA)

Typical Source Subjective
Evaluation

130 Threshold of pain Intolerable
120
110

Heavy rock concert
Grinding on steel

Very noisy

100
90

Loud car hone at 3m
Construction site with
pneumatic hammering

Noisy

80
70

Curbside of busy street
Loud radio or TV

Loud

60
50

Department store
General Office

Moderate to
quiet

40
30

Inside private office
Inside bedroom

Quiet to
very quite

20 Unoccupied recording
studio

Almost
silent

Default parameters: In assessing
meteorological enhancement of noise,
refers to set values for weather parameters,
such as wind speeds and temperature
gradients, to be used in predicting source
noise levels.

Equivalent Continuous Noise Levels:
The level of noise equivalent to the energy
average of noise levels occurring over a
measurement period.

Evening: Refers to the period between
1800-2200hrs.
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Extraneous Noise: Noise resulting from
activities that are not typical of the area.
Atypical activities may include
construction, and traffic generated by
holiday periods and by special events such
as concerts or sporting events. Normal
daily traffic is not considered to be
extraneous.

Feasible and reasonable measures:
Feasibility relates to engineering
considerations and what is practical to
build; reasonableness relates to the
application of judgement in arriving at a
decision, taking into account the following
factors:

- noise mitigation benefits
(amount of noise reduction
provided, number of
people protected)

- cost of mitigation (cost of
mitigation versus benefits
provided)

- community views
(aesthetic impacts and
community wishes)

- noise levels for affected
land uses (existing and
future levels, and changes
in noise levels).

Fluctuating Noise: Noise that varies
continuously and to an appreciable extent
over the period of observation.

Greenfield site: Undeveloped land.

Impulsive Noise: Noise having a high
peak of short duration, or a sequence of
such peaks. A sequence of such peaks. A
sequence of such impulses in rapid
succession is termed ‘repetitive impulsive
noise’.

Intrusive Noise: refers to noise that
intrudes above the background level by
more than 5 decibels.

LA90: The A-weighted sound pressure
level that is exceeded for 90% of the time
over which a given sound is measured.
This is considered to represent the
background noise.

LAeq: The equivalent continuous noise
level – the level of noise equivalent to the
energy average of noise levels occurring
over a measurement period.

Long-term annoyance: Prolonged
annoyance over months and years.

Median: The middle value in a number of
values sorted in ascending or descending
order. Hence, for an odd number of values,
the value of the median is simply the
middle value. If there is an even number of
values the median is the arithmetic average
of the two middle values.

Meteorological conditions: wind and
temperature inversion conditions.

Most-affected locations(s): Locations that
experience (or will experience) offensive
noise from the noise source under
consideration. In determining these
locations, one needs to consider existing
background levels, exact noise source
locations(s), distance from source (or
proposed source) to receiver, and any
shielding between source and receiver.

Negotiated agreement: An agreement
involving the negotiation of an achievable
noise limit in cases where the project
specific noise levels cannot be met. The
agreement is negotiated between the
proponent and the EPA or the proponent
and the community. Such an agreement is
reached through balancing the merits of a
development, the feasibility and
reasonableness of available mitigation
measures and the noise impacts produced.

Night: The period between 2200 and 0700
(Monday-Saturday) and 2200-0800
(Sunday and Public Holidays)
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Noise criteria: The general set of non-
mandatory noise level targets for
protecting against intrusive noise (for
example, background noise plus 5dB) and
loss of amenity (for example, noise levels
for various land uses).

Non-mandatory: With reference to the
proposed policy, means not required by
legislation. The proposed policy specifies
criteria to be strived for, but the legislation
does not make these criteria compulsory.
However, the policy will be used as a
guide to setting statutory (legally
enforceable) limits for licenses and
consents.

Performed-based goals: Goals specified
in terms of the outcomes/performance to
be achieved, but not in terms of the means
of achieving them.

Rating Background Level (RBL): the
overall single-figure background level
representing each assessment period
(day/evening/night) over the whole
monitoring period (as opposed to over
each 24-h period used for the assessment
background level). This is the level used
for assessment purposed. It is defined as
the median value of:

- all the day assessment
background levels over the
monitoring period for the
day

- all the evening assessment
background levels over the
monitoring period for the
evening; or

- all the night assessment
background levels over the
monitoring period for the
night.

Receiver: The noise-sensitive land at
which noise from a development can be
heard.

Stationary noise sources: Sources that do
not generally move from place to place,
eg. industrial or commercial sources. In
general, these include:

Individual stationary sources such as:
- heating, ventilating and air

conditioning (HVAC)
equipment,

- rotating machinery,
- impacting mechanical

sources,
- other mechanical

equipment and machinery
such as conveyors.

Mobile sources confined to particular
location such as draglines and haul
trucks.

Facilities, usually comprising many
sources of sound, including:

- industrial premises,
- extractive industries,
- commercial premises,
- warehousing facilities,
- maintenance and repair

facilities.

(In this case, the stationary source is
understood to encompass all the
activities taking place within the
property boundary of the facility).

Temperature inversion: An atmospheric
condition where temperature increases
with height above the ground.
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Executive Summary
The Wallerawang Collieries Limited has approval to operate the Baal Bone mine up to late 2010.  Baal
Bone is seeking approval to complete mining of Longwalls 29 to 31 as well as the remnant areas
within existing workings. These mining activities are expected to be complete within a nominal 10 to
15 years. To demonstrate that the current water management practises are sustainable (i.e. do not
require large inputs of potable water or require discharges of contaminated process water off site) a
mine water balance has been developed.

Several catchment areas on the site have been identified including the larger rehabilitated areas in the
south and north of the site and the reject emplacement area.  There are also two smaller catchments
in the centre of the site, the pit top area along with the Coal Handling and Preparation Plant (CHPP)
and coal stockpile areas.  Runoff is collected from these operational areas of the site and used to
supplement process water.

On average at least 50% of the process water used on site is recycled water recovered from the
tailings through the leachate recovery process.  The pit top, stockpile and CHPP areas do not provide
enough runoff to supplement the remaining volumes of on-site water.  The process water
requirements are currently supplemented with water pumped from the operational areas of the mine
(Adit No. 3 and Adit No. 5) and the Boxcut Sump.  On average, approximately 63% of the total water
used on site is recycled water.

A surplus of water at the mine is generated as a result of groundwater infiltration, however this water is
pumped to the environment via two licensed discharge points: LD3 and LD6.  Approximately
1.5GL/annum of mine water is pumped directly to Ben Bullen Creek providing environmental flows to
downstream users.

The current water management strategy is sustainable if the current practises are maintained.  The
process water demands are expected to remain constant during the mining of Longwalls 29 to 31 and
remnant areas within the existing workings including the use of all surface runoff water collected on
site.  The high level of water recycling on site ensures that any discharges off site are high quality.
The water that leaves the site is runoff generated from rehabilitated areas and from mine dewatering.
Other water collected from potentially contaminated areas is collected and used on site.

The existing license conditions allow all groundwater infiltration into the mine workings to be
discharged off site via both LD3 and LD6.  It is also predicted that there is sufficient mine/groundwater
from both Adit No. 5 and the Box Cut Sump to supplement the process water circuit and ensure there
is sufficient water for operation of the mine taking into account potential effects of future climate
change.
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1.0 Introduction
1.1 Project Background
The Baal Bone Mine is owned and operated by The Wallerawang Collieries Limited (TWCL) under a
development approval which extends to late 2010.  Baal Bone intends to continue mining remaining
parts of the coal seam including the mining of Longwalls 29 to 31 as well as remnant areas within the
existing workings.  It is anticipated that the mining of these areas would be completed within a nominal
10 to 15 years.  In order to obtain approvals to continue mining past 2010, TWCL has commissioned
the preparation of an Environmental Assessment (EA) in support of an application for continued
development approval and to demonstrate operations are sustainable during this period (i.e. do not
require large inputs of potable water or require discharges of contaminated process water off site).

As part of this EA process it is important to demonstrate that the existing practises to manage the site
water balance are sustainable during future operation.  As part of this assessment, Baal Bone Colliery
has engaged AECOM to review and update the site mine water balance, providing a basis to
demonstrate that the current water management practises are sustainable for future operations.

1.2 Scope of Work
AECOM were engaged to review and update the mine site water balance model.

The project involved the following key tasks:

• Review existing information;
• Determine inputs, outputs and internal water use at the site;
• Develop a water balance model to demonstrate sustainable water management, including

assessment of potential impacts due to climate change; and
• Provide a report which summarises key information and assumptions.

The focus of this report is on the modelling of the water balance to demonstrate that the existing water
management practises are sustainable in that the ongoing operation of the site will not:

• Require large inputs of potable water; or
• Result in discharges of contaminated process water off site.
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2.0  Site Characteristics
The site is located approximately 25 kilometres north west of Lithgow.  The area was originally open
cut mined, down to a depth of up to 15m below natural surface levels in some areas of the site.  A
more recent open cut void to the south of the site was reserved for the disposal of coarse reject and
tailings.  The remainder of the site has been rehabilitated in stages.  The pit top area, CHPP and the
stockpile areas are located in the centre of the site.

A layout of the site showing key features is provided as Appendix A.

2.1 Topography
Large areas of the site have been filled with overburden, contoured and rehabilitated with native grass
and bushland species.  An overview of the site showing the boundary of the mine site and the major
catchment areas within the site boundary is attached in Appendix A.  The largest catchment areas
within the site are rehabilitated open cut areas and reject emplacement areas.

The pit top area, Coal Handling and Preparation Plant (CHPP), coal stockpile and the rail loading
areas are located in the centre of the site.  The rail loading areas form part of the area categorised as
the pit top area, however runoff from some of these areas flows into Ben Bullen Creek.

Details of the seven major catchment areas identified within the mine site are summarised below in
Table 1.

Table 1: Summary of the Characteristics of the Catchment Areas within the Baal Bone Mine Site

Description of Catchment ID Area

North Rehab Area (Box Cut) A1 38.5 ha
North Rehab Area
(Remainder) A2 91.8 ha
Ben Bullen Creek
Catchment A3 49.6 ha
Stockpile/CHPP Area A4 20 ha
Pit Top Area A5 5.4 ha
South Rehab Area A6 48.8 ha
Reject Emplacement Area A7 53.4 ha

The original Ben Bullen Creek has been diverted around and through the centre of the mine site.
Water can discharge from the site to Ben Bullen Creek via a constructed overflow weir and pipeline
with manually operated gate valve in the Overshot Dam.

The southernmost area of the mine has been reserved for reject emplacement and drains to old open
cut voids.  There are also several overburden stockpiles in the area that affect local runoff patterns.
Runoff from areas in the southern rehabilitation area is diverted to Ben Bullen Creek.  A portion of the
runoff from the northern rehabilitation area is diverted to the Ben Bullen Creek, with the remaining
runoff directed to the Boxcut Sump.

Most of the infiltration from both the southern and northern rehabilitated areas migrates via subsurface
flows to the Box Cut Sump.
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2.1.1 Water Storages

There are four major water storages on the existing site.  A description of the water storages and
approximate volume is summarised below in Table 2.  The Overshot Dam contains an overflow weir
and a pipe fitted with a gate valve, which provides a controlled discharge arrangement in accordance
with Baal Bone’s licence under the Water Act 1912.

Table 2: Summary of the Site Water Storages and Approximate Volumes of Each Storage

Description Volume (ML)

Dirty Water Dam 37
Process Water Dam 55

Leachate Dam 50 (approx)
Boxcut Sump 6.9
Overshot Dam unknown

2.2 Potable Water Connections
Potable water is sourced from the Fish River water supply which is owned and operated by State
Water.  Baal Bone has two connections to the potable water supply each with individual water meters
plus additional water meters to track the use of potable water on the mine site.  Approximately 61
kL/day (or approx 22 ML/annum) of potable water is used at the mine site a portion of which is
primarily used for drinking, showers and toilet flushing with the remainder diverted for underground
use.  Up to 50% of the potable water is used in the onsite amenities.

The total potable water flow to the site is measured using Flow Meter No. 8 (22 ML/annum).  Flow
Meter No. 10 and Flow Meter No. 12 measure the breakdown of potable water to the pit top amenities
and potable water to the underground areas.  Therefore the sum of Flow Meter No. 10 and Flow Meter
No. 12 should be equivalent to the total potable water use on site.  There is a minor discrepancy
(deficit of 7 ML/annum) between the total potable water supply to the site and the sum of the potable
water use in these two areas.  Baal Bone is continuing investigations to identify the cause of the
missing potable water but have confirmed via visual inspections that the minor discrepancy is not
caused by leakage.

2.2.1 Other Water Sources

There are two existing production bores on site which can be used to supplement site water if
required.  The bores are 80BL136703 and 80BL135509.

Any flows to the site from upstream via Ben Bullen Creek have not been included in the site water
balance.  Although intercepted via the Overshot Dam, the flows to the site from Ben Bullen Creek
have been ignored as they are not used on site and are allowed to discharge downstream.

2.3 Discharge Points
The discharge of excess mine water from the site is licensed under the Protection of the Environment
Operations Act 1997 by the Department of Environment and Climate Change (DECC).  The details of
the licensed discharge points under the Environmental Protection Licence (EPL) No. 765 are
summarised in Table 3 and Figure 1.
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Table 3: Summary of Licensed Discharge Points for Baal Bone Colliery

EPA ID No. Type of Discharge Flow Limit Description

2 Discharge To Utilisation Area - LD2 - Discharge from STP to
transpiration bed

3 Discharge to waters - LD3 - South mine dewatering
discharge point

6 Discharge to waters 12,000 kL/day LD6 - North mine dewatering
discharge point

11 Discharge to waters - LDP1 - Overshot Dam to Ben
Bullen Creek

The only discharge point with a discharge flow limit is LD6.

The two main mine dewatering bores are located at Longwall 1 and Longwall 19.  Water discharging
from the Longwall 1 dewatering bores is piped via a surface pipeline to an aerator and settlement
pond at LD3.  Water discharging from Longwall 19 dewatering bore also passes through an aerator
with a larger settlement/retention basin prior to discharge at LD6.  An overland pipeline has been
installed to redirect water from both these locations back into the colliery process water circuit during
periods of water deficit.

All site discharge points eventually flow into Jews Creek downstream of the site.
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Figure 1: Licensed Discharge Points
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2.4 Water Quality
The quality of water discharged from points LD3 and LD6 and LDP1 is monitored on a monthly basis
(during discharge).  Pollution concentration limits for these monitoring points is summarised in
Table 4.

Table 4:  Pollutant Concentration Limits under EPL No. 765

Site Oil and Grease pH Total Suspended
Solids

Total Iron

Units: mg/L pH mg/L mg/L
LD3 10 6.5 – 8.5 50 -
LD6 - 6.5 – 8.5 50 1.0

LDP1 10 6.5 – 8.5 50 1.0

The conditions of the EPL also require that water quality monitoring be undertaken at the discharge of
the STP to the transpiration bed, as summarised in Table 5.

Table 5: EPL Monitoring Requirements

EPL Monitoring Location Pollutants to be Monitored
Point 2 Biological Oxygen Demand (BOD), Feacal Coliforms, Nitrogen

(total) (TN), Oil and Grease, Phosphorous (total) (TP), Total
Suspended Solids (TSS), pH

Point 3 Electrical Conductivity (EC), Oil and Grease, Sulfate, Total Iron,
TSS, pH

Point 6 EC, Oil and Grease, Sulfate, Total Iron, TSS, pH
Point 11 EC, Oil and Grease, Sulfate, Total Iron, TSS, pH
Point 12 EC, Oil and Grease, Sulfate, Total Iron, TSS, pH

In addition to the EPL required quality monitoring, Baal Bone has implemented a comprehensive
monitoring regime throughout the remainder of the site, including monthly monitoring of an additional
20 sampling points both within and external to the site, and analysis for a wider range of pollutants
than required by the EPL.



Continued Operations at Baal Bone Colliery
Mine Water Balance
K:\60098124_BAAL\8. Issued docs\8.1 Reports\60098124-DO-008 Water Balance Rev D.doc
Revision D   9 October 2009 Page 8

3.0 Water Balance
3.1 Overview
A schematic representation of the mine water balance has been illustrated in Appendix D.

The mine water balance has been developed by considering the major inputs of water to the mine
water cycle.  The major inputs include:

• Runoff from the main catchment areas on the mine site;
• Potable water from the Fish River water supply (refer Section 2.2); and
• A portion of the groundwater inflow to the underground mining areas.

The focus of this investigation is on the overall management of process water at the site, therefore the
key consideration in this water balance is on the process water cycle.  Runoff from rehabilitated areas
is diverted to the overflow point via Ben Bullen Creek.  Runoff from the pit top, stockpile and CHPP
areas is collected and diverted to the Dirty Water Dam after preliminary treatment (e.g. grit and oil
removal).  Runoff from these areas is only a relatively minor input to the total process water cycle.

3.2 Groundwater
The topography of the site means that groundwater flows from surrounding areas outside the site into
the underground mining areas.  It is difficult to quantify the volumes of groundwater that flow into the
underground mining areas with any accuracy, however preliminary investigations suggests that it is in
the order of 4 ML/day.  The nature of the mine water balance is such that any groundwater flowing into
the workings is generally pumped offsite directly to Ben Bullen Creek.

A portion of the groundwater that flows onto the operational areas of the mine is pumped out of the
No. 5 adit to the Dirty Water Dam via a sedimentation trap and oil skimmer to ensure that any
pollutants can be captured.  For the purposes of the mine water balance historic flow records have
been maintained which provide an average volume of mine water to be dewatered from the
operational mining areas.  It has been assumed that the volumes of water to be collected and
dewatered from these operational areas of the mine will not change significantly as there are no major
changes operational planned at the mine.

In 2008, approximately 1.5GL/annum of groundwater was pumped from the mine to Ben Bullen Creek.
These environmental flows are extracted by downstream users.  The management of groundwater is
directly related to the underground mining activities.  Some areas of the mine must be dewatered to
ensure the safety of staff working in the underground areas.  The volume of groundwater removed
from the mine in 2008 is representative of the volume of groundwater that needs to be dewatered
annually to ensure safe working conditions in the areas to be mined over the next 10 to 15 years.
Therefore the 2008 records have been used as a basis for the mine water balance.
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3.3 Runoff
The first step in determining the runoff from the site was to analyse the rainfall and evaporation
patterns observed at the Baal Bone site.

3.3.1 Climate Information

Daily historical rainfall and evaporation data was supplied by Xstrata for the period 1st January 1889 to
4 March 2008.  The data (from 1st January 1908 onwards) was analysed to determine key trends
including the frequency distribution for both annual rainfall and evaporation.  This data was used to
model the runoff from catchment areas within the mine and assess the potential evaporation losses
from free water surfaces such as the dirty water dam, process water dam and leachate dam.

3.3.1.1 Rainfall

The climate data has been analysed to determine the annual rainfall patterns.  A summary of the
information presented below in Table 6 and Figure 2.

Table 6: Summary of Key Statistical Values for Annual Rainfall at the Baal Bone Mine Site

Description Value

90th Percentile 885 mm/annum
75th Percentile 819 mm/annum

Median (50th Percentile) 695 mm/annum
20th Percentile 545 mm/annum

Figure 2: Frequency Distribution of the Annual Rainfall Patterns for Baal Bone Mine Site.

Intensity-frequency-duration (IFD) data for the site was also determined which was used to assess the
instantaneous rainfall patterns for the site.  This data is attached in Appendix B.
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3.3.1.2 Evaporation

The climate data has been analysed to determine the annual evaporation patterns.  A summary of the
information presented below in Table 7 and Figure 3.

Table 7: Summary of Key Statistical Values for Annual Evaporation Rates at the Baal Bone Mine Site.

Description Value

90th Percentile 1361 mm/annum
75th Percentile 1285 mm/annum

Median (50th Percentile) 1281 mm/annum
20th Percentile 1254 mm/annum

Figure 3: Frequency Distribution of the Annual Evaporation Rates for Baal Bone Mine Site.

The average annual potential evaporation rates are higher than the average annual rainfall.
Therefore, there will be a net evaporation of water from the free water surfaces.  The net annual
evaporation from the free water surfaces has been calculated and is not significant in comparison to
the inherent errors within the water balance calculations (i.e. due to daily time step resolution,
unmeasured losses/leaks etc).  The total annual process water use is in the order of 650 ML/annum
and the net evaporation is in the order of 30ML/annum which is less than 5% of the total annual
process water use at the mine.  Therefore, losses due to evaporation from free water surfaces have
been ignored in this water balance, however the evaporation rates have been considered in the
catchment modelling.

3.3.2 Runoff Calculations

Site rainfall data was used to estimate total annual runoff from all mine site areas.  The site was
segregated into seven (7) distinct areas which include:

• North rehabilitation area draining to the Boxcut Sump;
• North rehabilitation area draining to Overshot Dam;
• Ben Bullen Creek Catchment within the Mine Site;
• South rehabilitation areas (including some areas adjacent to Ben Bullen Creek);
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• Reject Emplacement Areas;
• Pit top areas; and
• Stockpile and CHPP areas.

The catchment areas are shown in Appendix A.  Runoff from each of these areas is diverted to
different water storages and ultimately into different parts of the mine water cycle.  Runoff from the
southern rehabilitation area is diverted to Ben Bullen Creek then to the Overshot Dam.  Runoff from
the northern rehabilitation is diverted to either the Box Cut Sump or Ben Bullen Creek via the Overshot
Dam.  Runoff from the CHPP, coal stockpile and selected pit top areas is diverted to the dirty water
dam via sedimentation traps.

A daily step model was used to estimate the surface water runoff from different areas of the site.  The
accuracy of this model is appropriate for this water balance for the follow reasons:

• The runoff areas feeding the process water cycle have relatively small catchment areas;
• The larger rehabilitated catchment areas discharge directly off site via the Ben Bullen Creek;
• The rehabilitated landscape has been designed to minimise runoff volumes; and
• The porosity of the overburden will result in low runoff volumes and high rates of infiltration.

Using this daily step model the runoff from all catchments was modelled.  The inputs and assumptions
in the modelling include:

• Catchment areas were calculated directly from aerial topographic site information (refer
Appendix A);

• Maximum soil water deficit observed at the site would be in the order of 20mm for rehabilitated
areas (including the reject emplacement areas) and 10mm for the pit top, stockpile and CHPP
areas;

• Average runoff yield of 0.65 for pit top, CHPP and stockpile areas;
• Average runoff yield of 0.30 for rehabilitated areas; and
• Average runoff yield of 0.20 for the Reject Emplacement Areas.

The 0.65 adopted for the pit top, CHPP and stockpile areas is high but reflects the large impermeable
area in the catchment which includes laydown areas, compacted roads and coal stockpiles.  A runoff
coefficient of 0.20 was adopted for the reject emplacement areas as these areas contain coarse reject
which promotes infiltration but minimises runoff.  A higher soil moisture deficit has been adopted for
both the rehabilitated areas and the reject emplacement areas as the soil consists of overburden and
is likely to dry out more than the pit top areas.  The average annual runoff from each of the catchment
areas is summarised in Table 8.

Table 8: Average Annual Runoff from the Individual Catchments at Baal Bone Mine:

Description ID Area Median Annual Runoff
North Rehab Area (Box Cut) A1 38.5 ha 16 ML/annum
North Rehab Area (Remainder) A2 91.8 ha 38 ML/annum
Ben Bullen Creek Catchment A3 49.6 ha 66 M L/annum
Stockpile/CHPP Area A4 20 ha 26ML/annum
Pit Top Area A5 5.4 ha 7 ML/annum
South Rehab Area A6 48.8 ha 20 ML/annum
Reject Emplacement Area A7 53.4 ha 11 ML/annum
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3.3.3 Maximum Storage Volumes

IFD data was obtained for the geographical area which is attached in Appendix B.  This data was
used to ascertain the maximum rainfall event that could be contained by the Dirty Water Dam.

Approximate catchment peak discharge during the 24 hour duration design storm for a range of
Average Recurrence Intervals (ARI) was determined using the Rational Method.  It is noted that the
site catchments are disturbed, and particularly in the case of the central area of the site, contain
impervious areas and areas of compacted soils and roads/hardstand (adopted 60% impermeable
areas).  Therefore, methods of estimating runoff coefficients for disturbed/urbanised catchments as
outlined in Book VIII of Australian Rainfall and Runoff (Pilgrim (Ed), 1998) were adopted.  Total storm
runoff volume was then estimated by assuming a simple hydrograph.

Results of the runoff calculations are provided in Appendix C and summarised in Table 9 below.

Table 9: Approximate 24 hour design storm runoff volume to Dirty Water Dam

Average Recurrence Interval Approximate Runoff Volume
1 8 ML
5 15 ML
10 18 ML
20 21 ML
50 26 ML

100 30 ML

The Dirty Water Dam receives runoff from catchment areas A4 and A5 (25.4ha total), and has a total
capacity of 37 ML. Assuming the Dirty Water Dam is operated at a 30% level then it has the capability
to contain a 1 in 50 year, 24 hour storm.

Even in a wet year, there is a deficit of runoff from the catchments A4 and A5 to the Dirty Water Dam
and the water needs to be supplemented.  Therefore there is very low risk of overflows from the dam
unless there is a peak storm event, i.e. in this case an event exceeding a 1 in 50 year ARI, 24 hour
storm event.

3.4 Mine Water Balance
Most of the pumped flows within the mine water cycle can be estimated using the flow meters that are
currently installed.

The major components of the mine water cycle that have been considered as inputs are summarised
as follows:

• 23 ML/annum potable water from Fish River Water Supply;
• 33 ML/annum average runoff from pit top and CHPP areas;
• 151 ML/annum average runoff from the northern and southern rehabilitation areas;
• 381 ML/annum mine dewatering from southern underground mining areas; and
• 1,168 ML/annum mine dewatering from northern underground mining areas.

This water needs to be managed by either storage, reuse/recycling within the process pant and/or
discharge off-site.
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The approximate off-site discharges from the site comprise the following:

• 1,500 ML/annum groundwater that flows into the underground mining operation and is dewatered
directly offsite via LD3 and LD6 to Ben Bullen Creek;

• 135 ML/annum average site overflow from the Overshot Dam (assumed to be equivalent to the
runoff from the southern rehabilitation areas reject emplacement area and runoff from the
northern rehabilitation areas (refer Section 2.1); and

• 76 ML/annum average water losses through coal washing and export of coal however could be
as high as 90ML/annum.

On average, the mine uses approximately 635 ML/annum of water for potable uses, dust suppression
and coal washing.  However, this is recently as high as 750 ML/annum.  Of this amount, approximately
610 ML/annum is used for dust suppression and process water within the CHPP.  Currently
approximately 50% of the CHPP demand (or 310 ML/annum) is sourced by process return water (i.e.
from the Leachate Return Dam).  Therefore approximately 300 ML/annum additional water is required
to be sourced from surface runoff and/or mine dewatering operations.

An analysis of the potential runoff from the on-site catchments to the Dirty Water Dam has been
undertaken.  As illustrated in Figure 4 below, the average annual runoff to the Dirty Water Dam is
approximately 33 ML/annum which is only approximately 11% of the process water make-up
requirement of 300 ML/annum.  Even in extreme wet years the collection of surface runoff to the Dirty
Water Dam alone is insufficient to provide enough process water for the mine operations.  Only
approximately 60 ML/annum of runoff is produced in the 90th percentile wet year.

Figure 4: Total Annual Runoff Diverted to the Dirty Water Dam from Onsite Catchments

As a result, water is dewatered from the mine workings via Adit No. 5 (approx 242 ML/annum) to the
Dirty Water Dam which supplements the required process water demand.  In addition, process make-
up water may also be pumped from the Boxcut Sump (up to 365 ML/annum) to the Dirty Water Dam.

3.5 Process Water Cycle
The process water circuit allows for reuse and recycling of water used in the mining and coal
preparation operations.  The circuit consists of a series of leachate ponds, dams, pumps and
pipelines.
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3.5.1 Process Water Dam

The total outflow from the Process Water Dam is equivalent to the water transferred from the Dirty
Water Dam.  The difference between the inflow and the outflow of approximately 10% is within the
accuracy of the water balance calculations.  Some of this minor difference can be explained by minor
evaporative losses from the Process Water Dam.  The dam is clay lined and should have minimal
losses due to infiltration.

3.5.2 Coal Handling and Preparation Plant

Process water used to wash coal in the CHPP is sourced from the Process Water Dam.  The process
water in turn is sourced from the Dirty Water Dam.  Up to 50% of the water used in the CHPP is
recycled water from the process return (leachate) water.  Approximately 610 ML/annum of water is
required for coal washing and dust suppression in the CHPP.

3.5.3 Dirty Water Dam

The Dirty Water Dam is used to store returned leachate water from the tailings disposal area (see
Section 3.5.4) and also collects stormwater from the pit top area after it has passed through two grit
traps and an oil separation unit to remove suspended solids, oil and grease.  Runoff from the CHPP
also flows into the Dirty Water Dam via a separate grit trap located adjacent to the sewage treatment
plant.  Water from the Dirty Water Dam is pumped into the Process Water Dam for re-use in mining
and coal preparation operations.

3.5.4 Leachate Recovery

Fine tailings are pumped from the CHPP in slurry form to the tailings disposal site (Reject
Emplacement Area – REA) in the southern area of the site.  Excess leachate from the tailings
percolates through to the Leachate Collection Pond.  Leachate water is then pumped to the Dirty
Water Dam and recycled to the Process Water Dam.  Approximately 75% of the leachate is recovered
and recycled for process water.

The coal wash water that is retained in the tailings is approximately 413 ML/annum.  The leachate
recovered is approximately 310 ML/annum.  Therefore approximately 25% (or 103 ML/annum) of the
water in the tailings is retained/trapped in the tailings voids or lost to seepage from the tailings
emplacement area.

Any flow that is lost subsequently seeps to the Boxcut sump where it is collected.  This water can be
returned to the Dirty Water Dam to supplement the process water cycle.

3.5.5 Boxcut Sump

The Boxcut Sump collects some local runoff from the Northern mine area along with seepage from
most areas of the site.  Under normal circumstances, water from the Boxcut Sump flows into the
northern mine workings.  Approximately 780 kL/day (or 285ML/annum) is currently pumped from the
Boxcut Sump to the Dirty Water Dam to supplement the process water demand.  Up to 365 ML/annum
is potentially available from the Box Cut Sump to supplement the process water cycle.

3.6 Recycled Water Use
A significant amount of water is recycled on site for coal processing, dust suppression and
underground workings.  Approximately 63% of the total water demand on site is recycled water
comprising leachate return water,water from washdown return and raw surface water (surface runoff
from the pit top and the CHPP areas).  Approximately 75% of the leachate is recovered and recycled
for process water.  This leachate recycling accounts for approximately 50% of the process water used
on site.
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3.7 Potential Climate Change Impacts
The primary impact of climate change in New South Wales will be the potential change in the
variability and extremes of precipitation.  Predictions by the CSIRO (2004) indicate that the potential
for drought may increase by 35% to 70% by 2030.

A Monte Carlo style approach was used to determine the potential impact of climate change on the
mine water cycle.  The estimated annual volume discharged from the site has been calculated for
different probability ranges.  A summary of the probability discharge from the site is summarised in
Figure 5.

Figure 5: Probability Distribution for Discharge from Baal Bone Mine Site.

The discharges from site are dominated by the raw groundwater flows discharged via LW1 and LW19
which correspond to discharges from LD3 and LD6 respectively.  The estimated 90th percentile
probability value (i.e. P90) for discharge from the site is in the order of 2.6 GL/annum (i.e. upper
10%ile value).  The existing Environmental Protection License allows up to 12,000 kL/day or up to 4.4
GL/annum to be discharged via LD6.  Therefore there is no risk that excess mine water will
accumulate in the workings and prevent safe working conditions if this discharge limit is retained.

It is also important that there is sufficient water available for process water (between 610 ML/annum to
750 ML/annum).  As outlined in Section 3.4 above the water inputs to the process water circuit
include:

• An average of 300 ML/annum recycled from the leachate recovery circuit;
• Between 0-120 ML/annum runoff from the pit top, stockpile and CHPP areas;
• Average of 240 ML/annum recovered from dewatering via Adit No. 5; and
• Potential for up to 365 ML/annum to be transferred from the Box Cut Sump.

In dry conditions (i.e. equivalent to a 20%ile year) less than 20 ML/annum could be available via runoff
from the pit top, coal stockpile and CHPP areas.  This is equivalent to a reduction of 40% of water
available via runoff to the process water circuit in an average year.  However the water available from
mine dewatering via Adit No. 5 and the potential supplementary water from the Box Cut Sump will
provide sufficient water for the process water circuit.
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4.0 Conclusions
The following key points can be concluded from the mine water balance:

 The net water exported from the site is equivalent to approximately 1.5 GL/annum.  Most of this
water is generated as groundwater interception within the underground mine workings and goaf
and pumped directly offsite via LD3 and LD6 to Ben Bullen Creek.

 All runoff from the pit top area, stockpile area and CHPP area is collected on site is used within
the mine as process water.  Site process water is supplemented with water from mine adit No. 5
dewatering and surface runoff and seepage collected from the Boxcut Sump.

 Approximately 50% of leachate is recovered from the Tailings Dam and returned to the process
system.

 Approximately 63% of all process water used on site is recycled water comprising leachate return
water and wash down water from the CHPP, coal stockpile and pit top areas.

 Less than 4% of water used on site is potable water.
 Even in a wet year, there is very low risk of overflows from the Dirty Water Dam unless there is a

rainfall event exceeding a 1 in 50 year, 24 hour storm.

The current water management strategy is sustainable if the current practises are maintained.  The
process water demands are expected to remain constant for the mining of remnant areas and
Longwalls 29 to 31 which provides a use for all runoff water collected on site.  The high level of water
recycling on site ensures that any discharges off site are high quality.  The water that leaves the site is
runoff generated from rehabilitated areas and from mine dewatering; other water collected from
potentially contaminated areas is collected and used on site.

The existing license conditions are suitable to allow all groundwater infiltration into the mine workings
to be discharged off site via both LD3 and LD6.  It is also clear that there is sufficient groundwater both
from Adit No. 5 and the Box Cut Sump to supplement the process water circuit and ensure there is
sufficient water for operation of the mine even with the potential effects of future climate change.
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Appendix A Site Layout
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Appendix B IFD Data
Table 10: Intensity-Frequency-Duration Data for Baal Bone Colliery

Average Recurrence Interval (ARI)
Duration 1 Year 2 years 5 years 10 years 20 years 50 years 100 years

5Mins 61.4 80 105 120 141 169 192
6Mins 57.6 75 98 113 132 158 178

10Mins 46.9 60.9 79.1 90.4 105 126 142
20Mins 33.9 43.9 56.2 63.8 74 87.7 98.5
30Mins 27.5 35.5 45.1 51 58.9 69.5 77.8

1Hr 18.6 23.9 30 33.7 38.7 45.4 50.6
2Hrs 12.2 15.5 19.4 21.7 24.8 29 32.2
3Hrs 9.38 12 14.9 16.7 19 22.2 24.7
6Hrs 6 7.66 9.51 10.6 12.1 14.1 15.7
12Hrs 3.92 4.99 6.15 6.83 7.77 9.01 10
24Hrs 2.65 3.35 4.05 4.45 5.03 5.77 6.35
48Hrs 1.81 2.25 2.66 2.88 3.2 3.63 3.95
72Hrs 1.39 1.73 2.01 2.16 2.39 2.69 2.91

Notes:  Obtained from the Bureau of Meteorology website, using site coordinates 33.275S, 150.050E.
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DESIGN STORM RUNOFF VOLUME ESTIMATION ARI 100 years 24 hour storm

CATCHMENT ID C10 value C100 value I (mm/hr)

PEAK Q100

(m3/s)
VOLUME

(ML)

North Rehab Area A1 38.5 ha 0.30 0.36 6.35 0.24 21.1
North Rehab Area (remainder) A2 91.8 ha 0.30 0.36 6.35 0.58 50.4
Ben Bullen Creek Catchment A3 49.6 ha 0.40 0.48 6.35 0.42 36.3
Stockpile/CHPP Area A4 20.0 ha 0.65 0.78 6.35 0.28 23.8
Pit Top Area A5 5.4 ha 0.65 0.78 6.35 0.07 6.4
South Rehab Area A6 48.8 ha 0.30 0.36 6.35 0.31 26.8
Reject Emplacement Area A7 53.4 ha 0.20 0.24 6.35 0.23 19.5

ARI 50 years 24 hour storm

10 year 1 hour Intensity 34.8 ID C50 value I (mm/hr)

PEAK Q100

(m3/s)
VOLUME

(ML)
 C1-10 0.23

FREQUENCY FACTORS A1 0.35 5.77 0.21 18.4
A2 0.35 5.77 0.51 43.9
A3 0.46 5.77 0.37 31.6
A4 0.75 5.77 0.24 20.7

F1 0.8 A5 0.75 5.77 0.06 5.6
F5 1.0 A6 0.35 5.77 0.27 23.3
F10 1.0 A7 0.23 5.77 0.20 17.0
F20 1.1
F50 1.2
F100 1.2 ARI 20 years 24 hour storm

ID C20 value I (mm/hr)

PEAK Q100

(m3/s)
VOLUME

(ML)

A1 0.32 5.03 0.17 14.6
A2 0.32 5.03 0.40 34.9
A3 0.42 5.03 0.29 25.1
A4 0.68 5.03 0.19 16.5
A5 0.68 5.03 0.05 4.4
A6 0.32 5.03 0.21 18.6
A7 0.21 5.03 0.16 13.5

ARI 10 years 24 hour storm

ID C10 value I (mm/hr)

PEAK Q100

(m3/s)
VOLUME

(ML)

A1 0.30 4.45 0.14 12.3
A2 0.30 4.45 0.34 29.4
A3 0.40 4.45 0.25 21.2
A4 0.65 4.45 0.16 13.9
A5 0.65 4.45 0.04 3.7
A6 0.30 4.45 0.18 15.6
A7 0.20 4.45 0.13 11.4

ARI 5 years 24 hour storm

ID C5 value I (mm/hr)

PEAK Q100

(m3/s)
VOLUME

(ML)

A1 0.29 4.05 0.12 10.7
A2 0.29 4.05 0.29 25.4
A3 0.38 4.05 0.21 18.3
A4 0.62 4.05 0.14 12.0
A5 0.62 4.05 0.04 3.2
A6 0.29 4.05 0.16 13.5
A7 0.19 4.05 0.11 9.9

ARI 1 years 24 hour storm

ID C1 value I (mm/hr)

PEAK Q100

(m3/s)
VOLUME

(ML)

A1 0.24 2.65 0.07 5.9
A2 0.24 2.65 0.16 14.0
A3 0.32 2.65 0.12 10.1
A4 0.52 2.65 0.08 6.6
A5 0.52 2.65 0.02 1.8
A6 0.24 2.65 0.09 7.4
A7 0.16 2.65 0.06 5.4

AREA
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Appendix D Mine Water Cycle
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Hydrogeological Assessment
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Executive Summary

Baal Bone Colliery requires an assessment of the remaining tailings storage capacity currently on site.

The Baal Bone Colliery site was investigated with the goal of determining the capacity of existing and
potential rejects emplacement areas (REA).

The Baal Bone Colliery site has previously operated a number of reject emplacement areas. REA 6 is
currently in use.  Recent survey data was analysed by AECOM and it was found that sufficient
capacity remains in REA 6 (Cell 1 and 2) to service the process plant until mid 2012.

A further area, the Southern Void, was also identified as a potential reject emplacement area.  Recent
survey showed that this area has sufficient capacity to service the mine from approximately mid 2012
(following completion of REA6) to the end of 2015.

If the mine intends to extend operations beyond 2015, and continues to produce tailings and course
reject at the current rate, further investigation will be required into future suitable emplacement areas.
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1.0 Introduction
1.1 Project Background
The Baal Bone Colliery operated by The Wallerawang Collieries Limited (TWCL) under a development
approval which expires in 2010.  TWCL intends to continue mining beyond 2010 and needs to obtain
approval to continue current operations on this site.  In order to obtain approvals to continue mining
past 2010, TWCL is preparing an Environmental Assessment (EA) in support of an application for
continued development approval and to demonstrate operations are sustainable for another 10 to 15
years.

As part of this EA process it is important to demonstrate that the existing practises to manage the site
are sustainable during future operation.  As part of this assessment, Baal Bone Colliery has engaged
AECOM to prepare an assessment of the remaining tailings and coarse reject storage capacity
currently on site.

This report outlines the assessment of the remaining storage available in REA 6 and investigation into
other areas available on site.  This document relates to above-ground storage of tailings and coarse
reject only.

1.2 Background Review
A background review was undertaken based on the available information that was provided by the
client.  This includes:

• Survey data collected on 22 May 2009 by Craven, Elliston & Hayes Pty Ltd of the south eastern
corner of the site (DWG No BBREH09);

• Report titled: Construction and Operation of Reject Emplacement Area 6 (REA6) at Baal Bone
Colliery (Umwelt 2008);

• Report titled: Construction and Operation of Reject Emplacement Area 5 (REA5) at Baal Bone
Colliery dated September 2005; and

• Xstrata Tailings Storage Management, HSEC STD 8.1.

1.3 Site Overview
The site is located approximately 25km north west of Lithgow.  A section of the mine area was
originally open cut mined in the 1950s, down to a depth of up to 15 m below natural surface levels in
some areas of the site.  An area of a more recent open cut pit to the south of the site was reserved for
the disposal of tailings.  The remainder of the site has been rehabilitated in stages.  The pit top area,
the coal handling and the stockpile areas are located in the centre of the site.

A layout of the site showing relevant features is provided as Figure 1.
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Figure 1 – Baal Bone Colliery
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2.0 Tailings Capacity Assessment
2.1 Tailings Operations and Characteristics
Product from Baal Bone is largely thermal coal for export and the Coal Handling and Preparation Plant
(CHPP) has a recovery rate of approximately 75%, with the residual reject material consisting of 7%
fines and 18% coarse material.

The CHPP has a maximum design processing rate of 2.6 million tonnes per annum (Mtpa), resulting in
an annual production of 114,000m3 of fine reject material and 360,000m3 coarse reject material.  Fine
reject material is pumped as 20 to 25% slurry to the reject emplacement area (REA).

REA 6 is constructed in the void of the former open cut workings in the southern extent of the site.  It
is bounded by the high wall to the south, and consists of two cells separated by an embankment.  The
embankment between the cells and the walls are constructed of coarse reject.  The base of the cell is
the excavated coal seam floor and the top embankment level of REA 6 is 878 m AHD.  REA 6 has a
capacity of approximately 352,000m3 (refer to Section 2.2) and has been used for approximately the
last year.  The location of REA 6 and surrounding contours is shown in Figure 3.

Tailings slurry is pumped from the CHPP and discharged into Cell 1.  Leachate water is then allowed
to decant through the embankment wall by percolation through the wall and also via a decant pipe to
Cell 2.

Discussions with site staff indicated that the fine rejects slurry is rapidly self-dewatering, usually only
requiring two weeks for a crust to form on cessation of deposition. Figure 2 shows an existing rejects
deposition area with cracks in the crust evident.

Figure 2 – REA 5 showing zero surface water and a crust forming
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Figure 3 – Reject Emplacement Areas
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At completion of REA 6, Cell 1 will then be dewatered and capped with a minimum thickness of 2.5
metres coarse reject material, overlain by 1.0m of clay loam.  The final design of the rehabilitated
emplacement area will be in accordance with the current Baal Bone Open Cut Mining Operations
Plan.

2.2 Remaining Tailings Disposal Capacity
Currently the only emplacement area in use is REA 6 (Figure 5).  The other above ground
emplacement on site, REA 2 and 5, have been filled to capacity.

Based on recent survey data for the site it was calculated that REA 6 has a total capacity of
approximately 352,000m3 for tailings emplacement (Cell 1) and 102,000m3 for leachate collection and
storage (Cell 2).  At the maximum emplacement rate of 114,000m3 per year, this area can provide
approximately 3.2 years of total storage.  Given that this storage area has been used for the last year,
it is estimated that REA 6 (Cell 1) will provide storage for a further 2.2 years, or to the middle of 2011.

Following completion of Cell 1, Cell 2 can be used to accept tailings, thereby providing an additional
0.9 years of storage capacity.

The following graph (Figure 4) shows the volume of the Cell 1 against elevation (RL).  The volume of
the REA was calculated from recent survey work (Baal Bone Colliery Rehabilitation Survey, May 2009,
drawing number BBREH09, dated 22/5/09) by taking the volume of a slice at each RL and adding
them to give a total volume.  Survey was provided at 1m contours.  The bottom and top of the pit are
at 862mAHD and 878mAHD respectively.

Figure 4 – Storage Volume versus Elevation (REA6)
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Figure 5 – REA 6, looking South West, showing current deposition level and coarse reject emplacement

Other considerations in determining the storage capacity of each rejects emplacement areas include:

• Allowance for flood events.  It is expected that a 1 in 100 year ARI, 72 hour storm event will
produce in excess of 200mm of rainfall and that the catchment area is the area of the dam only;

• Allowance for capping in accordance with the mine’s tailings management plan; and
• Allowance for free water above the tailings surface at emplacement.

Due to the historical evidence that suggests that Baal Bone Colliery fine rejects freely dewater and the
existing dams can be filled to near capacity, minimal allowance of the above has been made in this
assessment.

2.3 Future Emplacement Areas
An alternative emplacement area has been identified at the Baal Bone Colliery site for deposition of
fine tailings slurry.  This area is a remnant open cut void currently referred to as the Southern Void
(refer to Figure 6).  The Southern Void is located north west of REA 6 and, based on recent survey
data, has a total volume of approximately 383,000m3.  At the maximum emplacement rate of
114,000m3/year, the Southern Void can provide tailings storage for approximately 3.3 years, or from
about the middle of 2012 to the end of 2015.

The following graph (Figure 7) shows the volume of the Southern Void against RL.  The volume of the
REA was calculated from the recent survey work (Baal Bone Colliery Rehabilitation Survey, May 2009,
drawing number BBREH09, dated 22/5/09) by taking the volume of a slice at each RL and adding
them to give a total volume.  Survey was provided at 1m contours.  The bottom and top of the pit are
at 861mRL and 878mRL respectively.

Figure 3 shows the existing rejects emplacement areas in relation to the new proposed emplacement
in the Southern Void.
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Figure 6 – Southern Void, Looking North West

Figure 7 – Storage Volume versus Elevation (Southern Void)
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2.4 Tailings Storage Timeline
The total remaining above ground tailings storage capacity at the Baal Bone Colliery is made up of the
remaining volume in REA 6 and the unused open cut pit referred to as the Southern Void (refer Figure
3).  The usable volume of REA 6 is 352,000m3 and the Southern Void is 383,000m3. Together, at the
current emplacement rate, these dams can provide rejects emplacement area until at least the end of
2015.

Table 1 – Tailings Storage Timeline

Rejects Emplacement Area Volume Timeline
REA 6 (Cell 1) 352,000 m3 Present – mid 2011
REA 6 (Cell 2) 102,000 m3 Mid 2011 – mid 2012
Southern Void 383,000 m3 Mid 2012 – End 2015
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3.0 Conclusion
The Baal Bone Colliery site was investigated for potential rejects emplacement areas with the goal of
determining the capacity of existing potential storage areas.

The volume of REA 6 was analysed based on recent survey data and it was found that sufficient
capacity remains in it to service the process plant until mid 2012.

A further area, the Southern Void, was also identified as a rejects emplacement area.  This was found
to have sufficient capacity to service the mine to approximately the end of 2015.

If the mine intends to extend operations beyond 2014, and continues to produce tailings at the current
rate, further investigation will be required into future suitable emplacement areas.
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1.0 Introduction

1.1 Background
AECOM has been commissioned by Wallerawang Collieries Limited to undertake a road safety assessment for
continuation of existing coal haulage using the public roads between Baal Bone Colliery and Delta Electricity’s
Mount Piper and Wallerawang Power Stations.   The scope of the assessment is limited to the road corridor from
Baal Bone Colliery, south to Mount Piper Station coal receival entrance on Boulder Road and from Baal Bone
Colliery to Wallerawang Power Station coal receival entry, located 18.3km south of Baal Bone on Castlereagh
Highway.  The study area illustrating key features along the corridor is illustrated in Figure 1.

Figure 1 Study Area Extent
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The Castlereagh Highway (State Route 86) is the currently approved road transport route between Baal Bone and
Mount Piper and Wallerawang Power Stations under the terms of the development consent (DA164/98).  Road
transport of up to 900,000 tonnes per annum of coal via this route is approved until 31 December 2015, subject to
detailed reviews of alternative coal haulage options every three years produced by Baal Bone and submitted to
the Department of Planning.

In recent years, road transportation of coal has tapered off significantly, operating at 3,000 tonnes per annum in
2008. Whilst coal haulage by road from Baal Bone to Delta Electricity has ceased in recent times, there is the
potential for contracts to be renewed in the future, which would result in the resumption of road haulage of coal
from Baal Bone up to approved levels.

At the time of inspection minimal volume of coal haulage was observed on the road transport corridor under
assessment. The assessment has considered the safety implications associated with an increase in coal haulage
to approved levels, under the existing road corridor.

1.2 Scope of Assessment
This report provides an assessment of existing conditions on 16 November 2009. The purpose is to identify
potential safety issues under the existing network related to coal haulage between Baal Bone Colliery and Delta
Electricity Power Stations: Mount Piper and Wallerawang.

This assessment responds to the Director General’s Environmental Assessment Requirement and considers
forecast increase in traffic volumes and school bus routes.

Various elements of the road environment such as line marking and delineation, directional signage, road
alignment, visibility, speed limits, presence of overtaking lanes and intersection layout have been included in the
assessment.   The assessment is based on observation only and has been undertaken during day time
conditions.   The weather was warm, dry and sunny with 100% visibility.
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2.0 Existing Conditions

2.1 Site Appraisal
2.1.1 Road Network

Castlereagh Highway is generally a two lane two way arterial road providing connection between the Great
Western Highway to the south and the Golden Highway to the north.  It services towns including Cullen Bullen
and Mudgee, and has strategic importance servicing the transportation of freight and services such as coal
between local industries to ports.

Castlereagh Highway is a relatively high speed corridor with reduced speed limits at Cullen Bullen village.  It is
signposted at 100km/h for the majority of the corridor, with reduced speed limits surrounding the Cullen Bullen
village centre and the private colliery immediately south (50km/h and including a 40km/h school zone) and a
speed limit of 80km/h from Duncan Street (Brays Lane) to immediately south of the Wallerawang Power Station
coal truck entrance.

It is noted that the road corridor alignment includes steep grades such that fully laden trucks can be observed to
reduce speed to approximately 30km/h.

Overtaking lanes exist along the corridor, with acceleration and deceleration lanes provided on some access
points.

2.1.2 Traffic volumes and road capacity

The roadway capacity of the Castlereagh Highway is estimated to be approximately 8,700 vehicles per day (RTA,
2002), which is based on a conservative assumption of a 15% contribution from heavy vehicles, a desired
operational Level of Service C and peak hour flows represent 10% of the daily traffic volumes.

The Annual Average Daily Traffic (AADT) count was obtained from the RTA at the traffic stations located in the
vicinity of Baal Bone, and along the transport route. The traffic count locations on the Castlereagh Highway are
shown in Table 1, including the estimated percentage of traffic generated from Baal Bone, shown in parentheses.

Table 1 AADT Volumes (Axle Pairs)

Station No. Location
AADT (Percentage from Baal Bone)

1996 1999 2002 2005
Castlereagh Highway
99182 Ben Bullen Rail Crossing 2,039 2,116 2,008 1,959

99254 North of Boulder Road 2,652 3,512 3,028 3,011

99253 South of Boulder Road 3,571 N/A N/A N/A

99889 Lidsdale, north of Newnes Road 3,864 4,447 3,526 3,717

Great Western Highway
99024 Marrangaroo, 0.3 km east of

Castlereagh Highway
13,547 14,411 N/A N/A

Castlereagh Highway traffic volumes are relatively low, with traffic growth rates indicating a decrease in
background traffic.  Only station 99254 indicates an increase in traffic volumes, between 1996 and 2005 this traffic
growth rate (including heavy vehicles) was equivalent to approximately 1.4% per annum.
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2.1.3 Walking and Cycling

A cycle lane is provided on the west side of the Castlereagh Highway carriageway, in the hard shoulder south of
Main Street.  The cycle lane continues south of the Wallerawang Power Station Coal Truck entrance.  North of
Main Street, the cycle lane is not continuous and irregular shoulder widths would require cyclists to utilise the
available traffic lanes.

Reduced speed zones are provided within the Cullen Bullen village centre at 50km/h.  A school zone is also
provided reducing speeds to 40km/h during school peak periods between 8am to 9.30am and 2.30pm to 4pm.

2.1.4 Public Transport

Public bus services along the route include the Lithgow to Mudgee Coonabarabran and Baradine, operated by
Countrylink (two services per day).

Bus shelters were observed within the Cullen Bullen village centre adjacent to the Cullen Bullen Public School. A
bus shelter is also provided adjacent to a private colliery entrance towards the south of Blackmans Village.

School bus routes are serviced by Jones Bros and include Route 1015 and Route 1014.

Route 1015 services schools located within Lithgow, originating at Capertee and travelling to Lidsdale on the
Castlereagh Highway via Cullen Bullen, Ben Bullen and Blackmans Flat.  It collects students from View Street and
then turns into Ian Holt Drive through Lidsdale, rejoining the Castlereagh Highway via Wogan Road and continues
south to the Great Western Highway.

Route 1014 services schools located within Portland, Capertee and Cullen Bullen.  The route travels between
Portland and Capertee via Portland Cullen Bullen Road, Carson Siding Road and then north via the Castlereagh
Highway.

For both routes, students are collected at property gates and at designated bus shelters within Capertee, Ben
Bullen and Cullen Bullen.

School and bus services within the study area would be exposed to issues identified for general traffic.

2.2 Coal Transportation from Baal Bone
2.2.1 Coal Haulage Traffic Generation

Since 1997, Baal Bone has modified its development consent with respect to coal haulage by road.  These
consents have been modified due to the volume of coal required by the nearby power stations.  A summary of the
consents for road haulage by Baal Bone is provided in Table 2.
Table 2 Summary of Approvals for Road Haulage

Year Consent Approval for road haulage up to

1982 – 1992 Original DA 1Mt per annum, up to 30/09/1985

1992 – 1997 Original DA, Modification 31/12/1992 0.15Mt per annum

1997 – 1999 DA 197/97 0.50Mt per annum for domestic markets

1999 – 2000 DA 164/98, 19/08/1999 1.5Mt per annum to Mount Piper and
Wallerawang Power Stations
Max daily rate of 6000t, up to 30/12/2000

2000 – 2003 DA 164/198, Modification 25/08/2000 0.9Mt per annum to Mount Piper and
Wallerawang Power Stations
Max daily rate of 6000t, up to 31/12/2003

2003 – 2015 DA 164/98, Modification 23/12/2003 0.9Mt per annum to Mount Piper and
Wallerawang Power Stations
Max daily rate of 6000t, up to 31/12/2015
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The amount of coal transported by road has varied over the years, with contracts between Baal Bone and local
power stations the main determinant.

Table 3 provides a summary of recent levels of coal transportation by road from Baal Bone.

Table 3 Road Coal Transportation Summary (2003 to 2008)

Financial Year Road Haulage (Mt)1

2003 0.808

2004 0.482

2005 0.767

2006 0.628

2007 0.044

2008 0.003

1. Includes road haulage to the power stations as well as small haulage contract to other domestic locations

While road transportation of coal currently operates well under approved limits, there is potential for contracts to
be renewed in the future and therefore the resumption of road haulage from Baal Bone.

2.2.1.1 Site Access and Transportation Route

The transportation route for road haulage of coal from Baal Bone requires that all trucks travel from the Coal
Preparation and Handling Plant, where they are loaded, along the private Colliery access road to the intersection
with the Castlereagh Highway. The trucks then turn left (towards the south) and travel along Castlereagh Highway
to Boulder Road (for coal deliveries to Mount Piper Power Station, 9.9 km from Baal Bone) or directly to the
Wallerawang Power Station coal receival entry (18.3 km from Baal Bone). A minor quantity of coal is periodically
transported to other domestic destinations by road beyond the power stations.

There is an acceleration/deceleration lane on the Castlereagh Highway from both approaches at the intersection
with the Baal Bone Colliery access road. The Baal Bone Colliery access road comprises a 7.5 m wide sealed
pavement with double centre lines.

2.2.1.2 Traffic Composition

The composition of trucks transporting coal from Baal Bone to the local power stations comprises approximately
50% truck and dog, 45% semi trailer and 5% B-double (TWCL1,2003).  These trucks on average carry a load of
25t of coal.

For the approved 0.9Mt road haulage, this would equate to approximately 198 truck movements (including return
trips) per day.

2.2.1.3 Hours of Operation

Coal haulage is approved from 7am to 7pm, with coal loading for trucks occurring between 7.30am and 2.45pm
and then from 3.30pm to 5.30pm Monday to Friday, in accordance with the Truck Management Plan.

Under the approved 0.9Mt road haulage (approximately 198 truck movements per day) this would equate to
approximately one truck movement every 7-8 minutes in each direction during the hours of operation.

1 The Wallerawang Collieries Limited
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2.2.2 Employee Traffic Generation

Baal Bone currently employs approximately 190 full time equivalent staff, including contractors.   As Baal Bone is
not serviced by a public transport network, it is assumed that all employees would travel to and from work in
private vehicles in three shifts per day, Monday to Friday. Typical shift times are detailed in Table 4 and Table 5.

Table 4 Baal Bone Employee Shift Times (weekday)

Shift Monday to Thursday Monday to Friday Total staff per shift

Day Shift 7 am to 4 pm 7 am to 3 pm 85

Afternoon Shift 3 pm to 12 am 3 pm to 11 pm 60

Night Shift 11 pm to 8 am 11 pm to 7 am 50

Table 5 Baal Bone Employee Shift Times (weekend)

Shift Saturday Sunday Total staff per shift

Day Shift 6 am to 6 pm 6 am to 6 pm < 30

Late Evening Shift 6 pm to Sunday 6 am 6 pm to 11 pm < 30

Note: These are the typical shift times at Baal Bone, however are subject to change depending on operational requirements.

Traffic movements are predominantly generated in the half hour prior to the commencement of a shift and in the
half hour following a shift. Therefore it is expected that 135 vehicle movements are currently generated between
6.30 am and 8.30 am, 145 vehicle movements between 2.30 pm and 4.30 pm, and 110 vehicle movements
between 10.30 pm and 11.30 pm, Monday to Friday.
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3.0 Crash Analysis

3.1 Introduction
An analysis of historical crash rates on Castlereagh Highway near Baal Bone Colliery has been undertaken based
on historic crash data provided by NSW Roads and Traffic Authority (RTA) Western Region. Crash data relating
to all types of crashes on Castlereagh Highway between Marrangaroo and Ben Bullen was reviewed. The data
included crash statistics between 1996 and 2008, and was assessed using GIS. Seven key sections were
identified for analysis from review of the available crash data; these are illustrated in Figure 2.

Figure 2 Crash Cluster Areas
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3.2 RTA Network Measures for Safety
The RTA uses performance measures to enable assessment of current and future performance levels of network
corridors.

Performance benchmarks enable the RTA to focus on progressively working toward achieving its network
objectives.  Benchmarks are calculated for each road ‘class’ and are defined as the average value for each
measure over all roads contained in that class. Castlereagh Highway is classified as class 2R in the rural network
hierarchy, which is defined as follows:

Class 2R2

(Average Annual Daily Traffic – 1,5003, Heavy Vehicles – 250, Speed Limit – 60km/h – 110km/h)
Class 2R roads provide inter-regional and intra-regional connectivity and strategic needs of freight.  They are
typified by low levels of traffic volumes including freight, commercial vehicle and public transport travel.  They
provide a reasonable standard of travel and serve intra-regional and inter-regional functions. Typically they have
undivided carriageways with 2 lanes.

In assessing the safety of rural road networks, casualty crashes per kilometre per year are measured and
averaged over a five year period.  This is then compared against the average casualty crash rate for that road
class. The average casualty crashes per kilometre per year (2001-05) for a class 2R road is 0.16.

3.3 Crash Analysis
Crash analysis on Castlereagh Highway has been undertaken for two five year analysis periods.  The first is
during between years 1999 and 2003 (Baal Bone road haulage of up to 1.5Mt per annum) and the second 2004 to
2008 (Baal Bone road haulage of 0.003 to maximum of 0.767Mt per annum).

The seven key crash areas assessed are identified in Figure 2, with each section selected according to location of
crash clusters and ranging between 1 km and 2km in length. Table 6 details the average casualty crash rates for
the five year periods, before and after 2003.
Table 6 Average casualty crash rates

Section

Length
(km)

No. of Casualty Crashes Average Crash Rates
pre 2003 post 2003 pre 2003 post 2003

Baal Bone Colliery Entrance 1 1 0 0.20 0.00
North of Cullen Bullen 1.2 1 0 0.17 0.00
Cullen Bullen 1.5 0 1 0.00 0.13
Boulder Rd / Castlereagh Hwy 1 0 4 0.00 0.80
Blackmans Flat 2 5 2 0.50 0.20
North of Main Street 1 1 2 0.20 0.40
Main Street / Castlereagh Hwy 1 1 1 0.20 0.20

Analysis indicates that all sections experience casualty crash rates comparable to the national average (0.16) for
a class 2R road, with the exception of Blackmans Flat where five crashes were recorded during the five year
period.  It is noted, that a high incidence of crashes has been recorded at the Boulder Road / Castlereagh
Highway intersection during reduced operations at Baal Bone.  This indicates that this area is prone to collisions,
independent of operations Baal Bone.  The average casualty crash rate near Boulder Rd / Castlereagh Hwy
intersection reaches 0.8 in the post 2003 period.

2 RTA, Network and Corridor Planning Practice Notes, 2008
3 While the Network and Corridor Planning Practice Notes identifies the Castlereagh Highway as Class 2R (Figure 3.2), the
increased AADT on the corridor indicates that it may also follow characteristics of a road class 3R (with 4,500 AADT).  The
average casualty crashes per kilometre per year (2001-05) for a class 3R road is 0.37.
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From the above statistics, it can be seen that when measuring discrete areas ranging between 1 and 2km, only
one crash within a kilometre within a five year period will trigger excess of the class average.  Ideally this measure
should be assessed on the corridor as a whole.  Review of the complete study area, reveals a total of 10 casualty
crashes in the five year period 1998 to 2003, and 12 casualty crashes in the five year period 2004-2008.  Over a
corridor of 19.4km, this equates to average annual casualty crash rates of 0.10 and 0.12 casualty crashes per
kilometre per year for the two time periods respectively.

It follows, that along the corridor, the casualty crash rates per kilometre per year is below that of the state average
of 0.16 for the 2R road class.

During the five year analysis period under full operation of the Baal Bone Colliery (pre 2003), one crash was
recorded at the Colliery entrance.  This collision involved a right turning vehicle (sedan) into the colliery, and semi-
trailer following in the same northbound lane.  No southbound collisions were reported at this location.

A summary of all casualty crash types recorded within the key areas is provided in Table 7 for information.
Table 7 DCA Crash Codes per section

Section / Type of Crash Pre 2003 Post 2003
Baal Bone Colliery Entrance 1

Same direction - Rear right 1
North of Cullen Bullen 1

Left off carriageway into object 1

Cullen Bullen 1
Opposing direction - Right-thru 1

Boulder Rd / Castlereagh Hwy 4
Adjacent - Right-thru from right 2
On path - Hit animal 1
Opposing direction - Head on 1

Blackmans Flat 5 2
Off carriageway right bend 2

Off left bend into obj 1 1

Off carriageway left bend 1

Same direction - Rear left 1

Opposing direction - Head on 1

North of Main Street 1 2
On path - Hit animal 1

Opposing direction - Head on 2

Main Street / Castlereagh Hwy 1 1
Out of control on carriageway 1

Overtaking - Head on 1

Data analysis indicates a several head-on collisions, and off-carriageway collisions surrounding Blackmans Flat.
Within the Blackmans Flat cluster, the majority of collisions involve class 1 vehicles (car, 4WD, station wagon)
comprising 82% of all vehicle units.  This trend continues through the corridor.  It is noted more casualty crashes,
and vehicle units were recorded after 2003. Table 8 summarises the vehicle units involved in historical crashes
within the corridor.
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Table 8 Vehicle units involved in study area crashes

Vehicle type
Pre 2003 Post 2003
Unit Numbers Percentage Unit Numbers Percentage

Other (cars, 2WD, motorcycle) 8 67% 18 72%
Light truck 1 8% 4 16%

Semi-trailer 2 17% 3 12%

Utility 1 8% 0 0%

Total: 12 100% 25 100%
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4.0 Risk Classification Methodology

4.1 Risk Assessment System
In carrying out this assessment a similar strategy to the risk identification for Road Safety Audits was followed; the
level of importance assigned to identified issues being undertaken in accordance with the RTA Accident
Reduction Guide, Part 2: Road Safety Audits (August 2005).  The methodology utilised is summarised in the
following.

4.2 Crash Frequency
The probable frequency of crash occurrence, resulting for identified safety issues is assessed from the options
presented in Table 9.
Table 9 Crash Frequency

Frequency Description

Highly probable It is likely that a number of these crashes of this type occur within one year.

Occasional It is likely that one crash of this type could occur within one year.

Improbable It is likely that one crash of this type could occur every three years

It is recommended that accident statistics be reviewed before considering implementation of any treatments.

4.3 Crash Severity
The severity of the crash resulting from the identified safety issue is rated from the choices presented
in Table 10.
Table 10 Crash Severity

Severity Description Examples

Major The crash is likely to result in
death or serious injuries

High/ medium speed vehicle collision
High/ medium speed collision with a fixed object
Pedestrian struck at high speed
Cyclist hit by car

Moderate
The crash is likely to result in
minor injuries or large scale
property damage

Some slow speed vehicle collisions
Cyclist falls
Rear end crashes

Minor
The crash is likely to result in
minor property damage or many
near miss crash events

Some slow speed collisions
Pedestrian walks into object (No head injury)
Car reverses into post

4.4 Level of Risk
Deficiencies were then rated for their importance according to a three-tiered system, based on the following
matrix, as summarised in Table 11.
Table 11 Resultant Level of Importance

Severity Highly Probable Occasional Improbable

Major High High Medium

Moderate High Medium Low

Minor Medium Low Low
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4.5 Treatment Approach
Following identification of risk level, treatments are typically recommended according to the result and risk level.
Table 12 summarises treatment approach according to the resultant level of risk as applied during Road Safety
Audits.  This table is provided for guidance and consideration against the assessment findings only.
Table 12 Treatment Approach

Risk Treatment

High Should be corrected or the risk significantly reduced even if the treatment cost is high
Medium Should be corrected or the risk significantly reduced if the treatment cost is medium but not high
Low Should be treated or the risk reduced if the treatment cost is low
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5.0 Road Assessment Findings

5.1 Introduction
An assessment of the road corridor has been undertaken on the coal haulage routes between Baal Bone Colliery
and Delta Electricity Power Stations Mount Piper and Wallerawang.  This assessment does not constitute a
comprehensive road safety audit, but a general overview of potential safety issues identified throughout the
corridor is provided.

Only one issue was found to be specifically related to an increase in road haulage from the Baal Bone Colliery
(Section 5.2).  The remaining findings are associated with pre-existing conditions along the corridor, which may
be impacted by an increase in coal haulage traffic.  A general overview of the remaining safety issues identified
throughout the corridor is provided in Section 5.3, followed by specific observations identified at key areas within
the study area.

An indicative chainage has been provided against key areas for reference.  The key provides an approximate
distance from Baal Bone Colliery as measured from Google Earth.

5.2 Baal Bone Colliery
5.2.1 Potential conflict between exiting trucks and high speed vehicles on the Castlereagh Highway

(Baal Bone Colliery Entry, CH 0)

No acceleration lane for southbound trucks exiting the Baal Bone Colliery.  This exit is located on an upgrade
which would result in increased time for a fully laden truck to accelerate to a 100km/h speed environment.  Trucks
are required to merge directly into the single lane 100km/h carriageway.

Minimal signage exists at the colliery notifying the presence of entering truck movements.  This may contribute to
limited driver appreciation on the highway (See Figure 3).  This may lead to rear end collisions or vehicles
running off the road in order to avoid collisions.

Figure 3 Southbound exit from Baal Bone Colliery

Frequency:  Occasional
Severity: Major
Level of Risk:  High

Note: The access intersection for Baal Bone Colliery allows storage for up to four B-Double vehicles within the
northbound right turning bay.  Dramatic increase in truck demand entering the colliery may result in vehicles
queuing beyond the storage length.  This would result in potential rear end collisions with through traffic.
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5.3 General Observations through study area
5.3.1 Poor lane discipline associated with deteriorating road conditions

Deteriorating road conditions may lead to poor lane discipline or potential errant vehicles.  This is exacerbated by
the changing horizontal and vertical alignment throughout the corridor.

Deteriorating road conditions observed throughout the study include: worn line markings and redundant pavement
markings.  Substandard hard shoulders with irregular widths are also prevalent through the corridor.  Skid marks
on the carriageway may indicate that drivers have lost control or do not appreciate the road environment,
particularly during night time conditions.

Figure 4 Skid marks on carriageway Figure 5 Castlereagh Hwy / View St (old pavement marking)

5.3.2 Drivers unaware of exiting and decelerating truck movements, leading to potential rear end
and intersection type collisions

Access and egress from a number of colliery sites is available throughout the study area.
Limited signage is located along the corridor to warn drivers of trucks decelerating in order to enter the site
accesses available.  A number of these access points require trucks to undertake 90  manoeuvres requiring slow
speeds.  With the changing horizontal and vertical alignment of the corridor, and limited appreciation of upcoming
access points, drivers may collide with decelerating vehicles.
Similarly, trucks are required to egress from colliery sites and enter the high speed environment of Castlereagh
Highway.  Slow turning manoeuvres and acceleration time for trucks to the sign posted speed may result in
collision with vehicles due to driver appreciation of differential speed and presence of entering trucks.
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5.3.3 Debris on the carriageway together with loose chippings on the shoulder

Loose debris on the carriageway presents a hazard to cyclists, motorcyclist and vehicle wind screens, which could
cause injury or driver to lose control while travelling on the high speed environment.

Figure 6 Coal debris on carriageway

5.3.4 Risk of errant vehicles colliding with hazards within the clear zone

Telegraph poles within the clear zone present a hazard to vehicles as a hard fixed object. Telegraph poles are
located within the clear zone for a high speed environment4 throughout the corridor.
At Blackmans Flat an unprotected drain is located within the clear zone within the west side of the carriageway.
Informal roadside goods selling was also identified within the carriageway clear zone.

Figure 7 Proximity of Telegraph post to carriageway (facing south)

5.3.5 Risk of drivers accelerating up driveway gradients and protruding into the northbound
carriageway, risk of collision with vehicles on Castlereagh Highway

During the site visit, it was noted that there is a significant difference in grade levels with a number of private
properties.  It follows that if the driveways are constructed so that drivers are required to accelerate uphill to the
carriageway without levelling out beforehand, they may overrun into the carriageway and collide with oncoming
vehicles.

4 For a 100km/h speed zone, clear zone range between 9m to 11m dependant on the embankment or cutting slope.
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5.3.6 Limited visibility associated with fog

General fog warning signs indicate the presence of fog in the surrounding environment within these areas.

5.3.7 Potential conflict between right turning vehicles entering the garbage tip and northbound
vehicles on the Castlereagh Highway

(Garbage Tip, CH 1.8km)

The entry to the garbage tip is located on a crest.  Southbound drivers entering the tip are required to right turn
from the single lane carriageway with limited appreciation of opposing traffic associated with restricted visibility
(See Figure 8).

No right turning bay, nor shoulder, is available to assist the turning manoeuvre.  There is potential for rear end
collisions if drivers brake abruptly due to delayed awareness of opposing traffic stream.

Figure 8 Southbound visibility for right turning vehicles

5.3.8 Potential for errant vehicles to travel off island and overturn, vehicle / pedestrian conflict

(Cullen Bullen CH 4km)

Lack of guard railing and island drop off may result in errant vehicles dropping off the carriageway and into local
retail stores.  This is potentially severe with the increase in heavy vehicles on the carriageway (Figure 7).

Reduced visibility associated with vertical curvature (crest) may contribute to delayed driver reaction to
pedestrians or hazards on the carriageway (see Figure 8).

The reduced speed environment within the town centre may reduce the likelihood of errant vehicles.

Figure 9 Cullen Bullen Town Centre (north facing) Figure 10 Cullen Bullen Town Centre (south facing)
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5.3.9 Potential for poor lane discipline and limited appreciation of road geometry, leading to rear
end collisions or drivers over correcting

(Intersection of Castlereagh Highway / Ian Holt Drive, CH 15.5km)

Drivers travelling southbound along Castlereagh Drive experience a discrete change in horizontal curve alignment
adjacent to the intersection of Castlereagh Highway with Ian Holt Drive.  The horizontal curve radius may be
difficult for drivers to appreciate during adverse weather conditions or during night time (refer to Figure 9).

In addition a short overtaking lane is provided to allow vehicles to overtake right turning vehicles into Ian Holt
Drive (Figure 10).  Limited appreciation of decelerating vehicles into the right turning bay may result in rear end
collisions at this intersection during night time conditions as no street lighting is provided.

Figure 11    Intersection of Ian Holt Dr / Castlereagh Hwy (dog leg) Figure 12    Ian Holt Dr / Castlereagh Hwy (north facing)

The intersection of Brays Lane / Castlereagh Highway (CH 17km) also contains a short overtaking bay against a
right turning lane (with no lane marking).

Figure 13 Brays Lane / Castlereagh Highway right turning auxiliary lane

5.3.10 Potential rear end collision should right turning queues extend beyond available storage

The assessment has not included analysis of the intersection storage requirements for vehicles entering and
exiting Baal Bone Colliery, Mount Piper Power Station and Wallerawang Power Station.  Based on historical
growth, vehicle volumes on Castlereagh Highway are unlikely to increase.  However, it is recommended that
queue lengths are monitored if the coal haulage operates at full capacity, with extension of the available short turn
bays should vehicles queue beyond the available storage length.
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5.4 Cullen Bullen Town Centre
5.4.1 Rear end collisions with protruding vehicles from short right turn bay

(Seagull intersection providing access to the Private Colliery, approximate CH 5km)
The storage capacity of the right turning bay into the private colliery south of Cullen Bullen is equivalent to one
vehicle.  Should the queue length entering this colliery exceed one vehicle, the resultant queue would protrude
into southbound carriageway, potentially causing rear end collisions.

Figure 14 Access to Private Colliery south of Cullen Bullen Town Centre (south facing)

Frequency:  Improbable
Severity: Medium
Level of Risk:  Low

Note:  An acceleration lane is not provided for exiting northbound vehicles.  This would require truck movements
to merge directly into the northbound through movement, travelling at 50km/h.

5.5 Cullen Bullen Town Centre to Blackmans Flat
5.5.1 Risk of head-on collision with overtaking vehicles in the opposed traffic lane

(Approximately 1km south of the start of 100km/h zone (CH 6.2km)

Overtaking in the opposed carriageway is permitted for a section of Castlereagh Highway with restricted visibility
on an upgrade.  The changing vertical alignment of Castlereagh Highway contains a series of upgrade and
downgrades along the corridor, in some instances the uphill gradient is in the order of 8 per cent.

Southbound fully laden trucks decelerate dramatically in these upgrade conditions, with vehicles reducing to
30km/h in some instances.  It follows that the temptation to overtake slow moving vehicles increases as the
vehicle continues to decelerate.

Areas on an upgrade with a broken line permitting overtaking introduce a risk of head on collisions with high
speed vehicles travelling in the downhill direction on the opposed traffic lane.  In the uphill direction, driver
appreciation is limited due to restricted visibility associated with an approaching a crest and particularly if the
driver is following a large heavy vehicle (Figure 15).   The driver may also not appreciate the length of the vehicle,
and distance required in the opposed traffic lane.

Frequency:  Occasional
Severity: Major
Level of Risk:  High
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Figure 15 Overtaking permitted on upgrade with reduced visibility

5.5.2 Risk of rear end and cross movement collisions as vehicles enter and exit the rest area

 (Rest Area, CH 8.3km to 8.7km southbound)
No formal acceleration or deceleration lanes are available for entry to or egress from the rest area.  Vehicles
approaching the rest area are required to decelerate on the single lane carriageway, which could result in rear
end (shunt type) collisions if the following driver does not anticipate this manoeuvre.
 Similarly, vehicles exiting the rest area are required to merge into the 100km/h highway and find gaps within the
main traffic stream.  This may be an issue for fully laden large vehicles with increased time required to reach the
100km/h speed.
It is noted skid marks observed adjacent to the rest area may indicate drivers having to react quickly to vehicles
entering and exiting the rest area.

Figure 16 Rest Stop entry (facing southbound) Figure 17 Rest Stop exit (facing northbound)

Frequency:  Occasional
Severity: Major
Level of Risk:  High

5.5.3 Risk of errant vehicles leaving the southbound carriageway

(Southbound approach to the intersection of Boulder Road / Castlereagh Highway, CH 9.5)
There is an approximately 20m gap before wire rope (Brifen) fencing starts after the guard (W-beam) railing ends,
located at the top of a crest (Figure 17, Figure 18).  Should an errant vehicle collide with the roped fencing, there
would be no protection against drop off.
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Figure 18 SB approach to Boulder Road / Castlereagh Highway Figure 19       Guard rail and wire rope fencing

Frequency:  Improbable
Severity: Major
Level of Risk:  Medium

5.5.4 Rear end collisions between right turning heavy vehicles and continuing southbound vehicles

(Southbound approach to the intersection of Boulder Road / Castlereagh Highway, CH 9.5)
There is no advance signage warning drivers of decelerating trucks and right turning trucks. With trucks slowing
down there is a possibility for rear end (shunt type) collisions prior to start of the right turn taper (over taking).
The right turn movement is located at the end of a downgrade movement, heavy vehicles are required to
undertake a sharp 90 degree turning manoeuvre (with adverse camber, refer to Figure 20) from a high speed
environment.  During the site inspection, vehicles were observed undertaking the manoeuvre at high speeds and
protruding into the kerbside lane.
Figure 20 Southbound visibility from Boulder Road / Castlereagh Highway Figure 21    Truck undertaking 90 degree right turn

The wire rope fencing on the southbound carriageway has been damaged (refer to Figure 22) and indicated a
collision has occurred at this location.  It is noted that a change is observed in road characteristics once drivers
leave Castlereagh Highway and enter deteriorated road conditions on Boulder Road.
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Figure 22 Damaged Wire-rope fencing

Frequency:  Occasional
Severity: Major
Level of Risk:  High

5.5.5 Driver appreciation of degraded road conditions may introduce poor lane discipline or errant
vehicles

(Boulder Road to Mount Piper Power Station Entry)

Once drivers leave the high speed carriageway and enter Boulder Road, there may be limited appreciation of the
degrade road conditions.  Edge line and chevron marking is substandard, with skid markings prevalent on the
carriageway.

Figure 23 Mount Piper Power Station Coal Truck Entry Figure 24    Skid Marking

Frequency:  Improbable
Severity: Moderate
Level of Risk:  Low
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5.6 Blackmans Flat to Wallerawang Power Station
5.6.1 Potential conflict between northbound vehicles on Castlereagh Highway and exiting

northbound trucks from Main Street

(Intersection of Castlereagh Highway / Main Street, to Wallerawang Power Station Coal Main Entrance)
Northbound exiting trucks from Main Street are required to merge into the 80km/h main traffic stream on a single
lane carriageway, with no acceleration lane provided.  This introduces potential rear end conflict due to the
differential speed while a truck accelerates to the road speed limit.
In addition, rumble strip treatments within the hard shoulder are worn and are a potential hazard when torn from
the carriageway.

Figure 25 Castlereagh Highway / Main Street (south facing)

Frequency:  Occasional
Severity: Moderate
Level of Risk:  Medium

5.6.2 Risk of vehicle-cycle impact due to conflicting priority

(Intersection of Castlereagh Highway / Wallerawang Power Station Coal Handling Area, CH 18km)

There is a cycleway on the western side of the carriageway to the north and south of the Wallerawang Power
Station Coal Handling Area, however no provision for cyclists within the intersection.  This potentially creates
conflicting priority between vehicles utilising the access and northbound and southbound cyclists on the cycleway.

The level of cyclist activity is understood to be low along Castlereagh Highway.

Frequency:  Improbable
Severity: Major
Level of Risk:  Medium

5.6.3 Potential conflict between vehicles on Castlereagh Highway and entering and exiting vehicles
from Wallerawang

(Intersection of Castlereagh Highway / Wallerawang Power Station Coal Handling Area, CH 18km)

No acceleration lane or deceleration lanes are provided for entry or egress from the Wallerawang Power Station
Coal Handling area.

Vehicles entering from the north and south are required to decelerate within the main 80km/h carriageway for
entry to the site; this could lead to potential rear end collisions if the driver following is unaware of the decelerating
vehicle.



AECOMBaal Bone Colliery - Road Assessment

17 December 2009 23

Similarly, heavy trucks exiting the site are required to merge directly into the single lane 80km/h carriageway for
both the northbound and southbound directions.  Heavy trucks are then required to accelerate to the 80km/h while
in the single lane carriageway with surrounding vehicles required to decelerate in order to avoid a collision.

Signage was not available to notify drivers of the entering and exiting truck movements, this may contribute to
limited driver appreciation in the event that increased truck movement occur at this access.

Figure 26 Northbound Intersection Approach Figure 27 Southbound Intersection Approach

Frequency:  Occasional
Severity: Major
Level of Risk:  High

5.6.4 Poor lane discipline and potential for errant vehicles due to poor delineation and aquaplaning

(Intersection of Castlereagh Highway / Wallerawang Power Station Coal Handling Area, CH 18km)

Limited lighting, narrow lanes and deteriorating pavement conditions may contribute to poor lane discipline and
potentially conflicting priority.  Previous lane marking can be identified (see above Figure 25, Figure 26), and
potentially mistaken as the current intersection layout.

No formal drainage system was identified, with the potential for water build up during raining conditions.

Figure 28 Poor pavement quality Figure 29 Shoulder

Frequency:  Occasional
Severity: Moderate
Level of Risk:  Medium
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6.0  Summary
A road assessment has been undertaken for the road corridor from Baal Bone Colliery, south to Mount Piper
Station coal receival entrance on Boulder Road and from Baal Bone Colliery to Wallerawang Power Station coal
receival entry.  The purpose of the assessment is to identify potential safety risks associated with transportation of
coal from Baal Bone Colliery to the power stations.

School routes identified along the corridor include Routes 1014 and 1015, and would be exposed to issues
identified for general traffic.

Issues were identified within the study area, a number of these are independent of the Baal Bone Colliery
operations. These issues include accesses to private properties, collieries and the Mount Piper and Wallerawang
Power Stations and within Cullen Bullen.

To understand the implication of the increased coal haulage by road, historical crash data was reviewed within
study area. The analysis indicated crash cluster areas within the corridor and overall crash rates are below that of
the state average for the road class.

Consideration of the crash cluster location and characteristics, together with safety issues identified in Chapter 5,
indicates that a decrease in the likelihood of vehicle conflict could be achieved by increasing driver awareness of
issues such as:

 the road environment and characteristics;
 trucks exiting and decelerating to enter the colliery;
 required speed reductions; and
 potential for over tipping (adverse camber at sharp corners),

It is anticipated that increased driver awareness could be achieved by installation of for example, increased
signage. Monitoring could be undertaken to determine the effectiveness of signage, with review of other mitigation
measures as appropriate. Provided appropriate mitigation measures are implemented, the level of impact on road
safety generated by resumption of haulage from Baal Bone Colliery is not anticipated to be significant.

The assessment also identified a number of general issues along the corridor such as deteriorating road
conditions, hazards within the clear zone, surrounding access and egress points and limited visibility. These
issues relate to the road environment as a whole and are not specific to resumption of coal haulage operation
from Baal Bone Colliery.
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