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Figure 1 – Wambo Mine Collective General Arrangement 
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Figure 2 – Aerial Photograph of Longwalls 21 to 24 

 
The Extraction Plan review process involved the following key steps: 

1. Earlier studies from 2014 to 2019; 

2. Latest extraction plan approved for Longwalls 17 to 20 approved in September 2018; and 

3. Prepare Extraction Plan for Longwalls 21 to 24 for lodgement in the second quarter of calendar year 
2020. 

 
The assessment of risks has also referred to:  

• Relevant criteria defined by statutory requirements; 

• Community consultation findings; 

• Requirements by local and state government agencies with responsibilities in the area; 

• Structural tolerances of man-made surface structures; 

• Operational licenses of public utilities which may be affected by subsidence in the proposed mining 
area; 

• Relevant guidelines published by the NSW Government;  

• Previous observations/information collected in the area; and 

• Other relevant information made available to the team. 
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4.2 Key Assumptions 
The identification of key assumptions is a critical part of the risk assessment process – forming the basis for 
many engineering/project decisions. It is important that these assumptions are validated and reviewed as 
part of the risk management process. Key assumptions applied during the risk assessment process were: 

• The risk assessment relates to the extraction of Longwalls 21 to 24 inclusive in the Whybrow Seam 
only; 

• All commitments made in approval documentation (e.g. the Wambo Development Project 
Environmental Impact Statement and South Bates Extension Modification Environmental 
Assessment) or controls currently allocated to a work stream were taken to be “planned controls”; 
and 

• Risk ranking was undertaken on the basis of consequences being in excess of approved levels and in 
consideration of remediation. 
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5 METHOD 

5.1 Key Steps 
The key steps in the risk assessment process were: 

1. Background analysis on the subsidence issues and experiences of underground mining at the 
Wambo Coal Mine; 

2. Facilitation of a scoping session (developed by Resource Strategies and communicated to Risk 
Mentor) with decision making personnel to discuss scope material, and to confirm the risk analysis 
process and key outcomes sought; 

3. Facilitation of a team-based analysis to evaluate and treat risks, comprising: 

a. an open discussion with the team on “what do we want to achieve” in relation to the analysis; 

b. presentation by subject matter experts on the project and the status of detailed studies; 

c. review of earlier relevant Risk Assessment studies (for Longwalls 17 to 20); 

d. brain writing process to identify general issues related to the extraction of Longwalls 21 to 24;  

e. modified HAZOP - reviewing an aerial photo view of the mine to identify potential surface 
features which could contribute to/be affected by subsidence; 

f. cross mapping to the applicable subsidence impact performance measures in the Development 
Consent (DA 305-7-2003) and surface and sub-surface features that may be affected by 
underground coal mining in Appendix B of EDG17 to confirm all items have been addressed; 

g. risk ranking of the outcomes shown in the confirmed risk and control chart; 

h. identification of planned (existing) and additional controls to mitigate risk levels to a tolerable 
state; and 

i. generation of an action plan to complete the identified additional controls; 

4. Complete draft report to AS/NZS ISO 31000: 2018 standard for review by personnel; and 

5. Finalise the report and issue as a controlled copy for ongoing use. 
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6 IDENTIFYING HAZARDS AND ISSUES 

6.1 Background Analysis of Documents 
The various documents listed in the References section were reviewed to determine the nature of specific 
threats and controls identified for the operation. 
 

6.2 Brain Writing 
Brain writing is a technique based on the work of de Bono (who built on the work of Alex Faickney Osborne) 
and is intended to promote creative thought amongst a group of people. As applied by Risk Mentor, the 
process involves: 

1. Quiet reflection – where individuals write their thoughts on the subject onto paper or card(s); 

2. Group discussion – with each person in the team taking a turn to read out one of their issues – and 
then refinement of each issue based on input from other team members who had similar items on 
their list; and 

3. Key word association (where relevant) to identify additional issues for the register based on 
connection with the subject.  

 

6.3 Modified HAZOP 
An aerial photograph of the mine was used to identify potential subsidence impacts – with key word 
prompts connected with the various aspects of potential harm. The output from this process was added to 
the over-arching risk register from the team session (shown in Table 5).  
 

6.4 Statute and Guideline Cross Map 
The main guidance information considered comprised: 

• Subsidence impact performance measures in the Development Consent (DA 305-7-2003); and  

• Surface and sub-surface features that may be affected by underground coal mining listed in 
Appendix B of EDG17 – Guideline for Applications for Subsidence Management Approvals2. 

These documents provided a range of points which were considered by the team and used to generate 
additional issues (hazards or controls) for consideration. 
 

 
2 It is noted that although this Guideline no longer applies, however, it still provides a list of features that aid in hazard 
identification.  
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7 ANALYSE RISK 

Analysis of identified issues requires the stakeholders to determine the risk that the identified threat poses 
to the organisation or the importance of the potential control. Risk is the product of the consequence and 
the likelihood of the event occurring with and without controls in place. 
Risk analysis involves determining the consequences or impact of a potential event occurring in 
combination with the likelihood of that event occurring. The result is a “level of risk” defined by the 
following. 

 

Level of Risk = Consequence x Likelihood 
 
The elements of risk level determination are as follows: 

1. Consider the causal pathway – the balance between the intensity and frequency of the cause(s) and 
the preventative controls in place to prevent them from becoming incidents; 

2. Identify existing mitigating control strategies and tactics that act to minimise negative outcomes 
from an incident; 

3. Determine the consequences of the outcome reached by the causal pathway – with a negative 
impact or an opportunity. Where appropriate, the causal pathway considered should identify the 
dimension upon which is impacted (e.g. outcome is related to harming people, natural 
environment, property, process continuity, etc.); 

4. Determine the likelihood of the outcome being reached – giving balance to the cause, preventative 
and mitigating controls for a negative consequence or positive opportunity occurring. Likelihood is 
defined as the product of the probability of the event occurring and the overall exposure to the 
event; 

5. Estimate the level of risk of an outcome by combining the consequence and likelihood rankings 
using the risk matrix; and 

6. Identify and consider any uncertainties in the estimates, validate these where appropriate. 
This technique was applied to reach the risk scores shown in Table 5 later in this report. Note that in some 
instances the risk levels were not scored – which flows from guidance including: 

• Uncertainty – if the causal pathway cannot be clearly described – any estimation of risk levels 
would be misleading, and the matter should be referred as an action to the Client to more clearly 
determine the level of risk; 

• Being Control Related – where an issue such as failing to follow a procedure or a detection system 
not functioning are identified. In this case it is impossible to generate a meaningful risk score, as it 
requires the combination of the probability of the control failing AND the causal pathway being 
“traversed” at the same instant in time – which is not assessable; and 

• Being Undefined – where a causal pathway has no clear outcome and so no meaningful risk score 
can be assigned. 
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8 ASSESS RISK 

8.1 Risk Acceptability and Risk Criteria 
The ‘tolerability’ of a risk is the willingness to live with a risk to secure benefits, on the understanding that 
the risk is being properly controlled (HB 203:2006 – Environmental Risk Management – Principles and 
Process). Legislation and good practice is targeted to reduce risk to “As Low as Reasonably Practicable” 
(ALARP). ALARP is often interchanged with “As Low as Reasonably Achievable” (ALARA). 

The purpose of risk criteria is to allow the organisation to clearly define unacceptable levels of risk, or 
conversely the level of risk which is acceptable or tolerable. In essence the risk criterion enables the 
organisation to prioritise actions proposed to control the risk during the risk assessment – leading to the 
development of the Risk Treatment Plan (Appendices).  
The ALARP principle, as represented in the diagram below, was developed to assist in the definition of the 
acceptability of risk and to demonstrate that an organisation has done all that is considered to be practical 
in reducing the level of exposure to a risk. More often this is done qualitatively rather than as a quantitative 
probability as shown on the right-hand side of the diagram presented in Figure 3.  A risk may be tolerable in 
the ALARP zone if the cost of removing the risk is disproportionate to the benefits gained. 

 

Figure 3 – Risk Criteria “ALARP” 
 

 
 

8.2 Risk Ranking 
The risk ranking likelihood, consequences and risk matrix considered by the team during the ranking 
process are outlined in the Appendices. The Risk Treatment Plan given in the Appendices shows the risk 
ranking results. The teams took into account cumulative impacts throughout all loss scenarios.  
  

 

A level of risk that cannot be justified on any 
grounds. 

Tolerable only if risk reduction is impracticable or if its 
cost is grossly disproportionate to the improvement 

gained. 
 

Tolerable if cost of risk reduction would  
exceed the improvement gained. 

Negligible Risk 

Intolerable 
Region 

The ALARP 
Region 

Broadly Acceptable Region 
(No need for detailed  
working to demonstrate 
ALARP) 

1 x 10-3 

1 x 10-5 
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Figure 4 – Risk Assessment Matrix 
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9 TREAT RISKS 

A systems approach to the treatment of risks involves consideration of three aspects: 

1. Areas of Intervention (Prevention, Monitoring, Mitigation, Response/Recovery); 

2. Wheel of Safe Production (Nertney Wheel); and 

3. Sequence of Barriers (Hierarchy of Controls). 

Additional information is provided in the Appendices. 
A selection of controls to reduce the likelihood of the risks associated with the topic under review were 
made with due regard to their prospective reliability. That is, installing engineering modifications is a 
superior control to relying on operator training efforts. As part of the process, existing controls are 
analysed and recommendations for amendments or additions made where these existing controls were 
deemed unacceptable or inadequate.  

Further, the prospective reliability of the controls identified was also reviewed. These controls were 
qualitatively reviewed by considering their position on the hierarchy of controls, the ability to detect any 
deterioration in the control and the ability to mitigate this deterioration.  

9.1 Risk Treatment Plan 
The Risk Treatment Plan given in the Appendices (at Table 5) shows the risk evaluation results.  

10 MONITOR AND REVIEW 

10.1 Nominated Coordinator 
The nominated coordinator is the WCPL Environment and Community Manager. The coordinator should 
encourage all parties who attended the risk assessment team session to review this report and the 
identified hazards/issues – commenting as needed. 
The nominated coordinator should also: 

1. Review the report to confirm the accuracy of the material recorded from the team session; 

2. Provide feedback to the parties who attended the risk assessment on any decisions which may be 
different from team expectations/recommendations raised on the day; and 

3. Monitor the completion of the additional actions to confirm there is close out of each action.  

10.2 Implementation Review Plan 
It is important to confirm the controls and actions identified are appropriately managed. The expectation of 
the team was that: 

1. Appropriate personnel would be allocated for implementation of recommended actions in a timely 
manner for completion; 

2. Assumptions are validated; and  

3. Action items would be appropriately resourced and implemented. 

WCPL can make modifications to the recommended actions, but these should be done in light of the risk 
management framework. Where a change is required, the basis for the change and a desktop review to 
assess if the risk of the underlying hazard remains tolerable is required.  Where the change is significant 
then implementation of formal analysis and communication process should be triggered by the site’s 
Change Management protocols. 
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10.3 Communication and Consultation 
Communication and consultation form an integral part of the risk management process. It is the Client’s 
responsibility to confirm that this report is shared with all participants involved in the process and other 
stakeholders as appropriate throughout the life cycle of the study subject area. 
 

10.4 Concluding Remarks 
A significant goal of the risk assessment process was to identify and analyse the subsidence related hazards 
with rigour. The desired outcome was to prevent losses to people, equipment, the environment and 
consequential business by evaluating the causal pathways and developing recommended controls for 
inclusion into an action plan.  
This outcome was achieved by following the risk assessment process described within this document. 
Ongoing review will be needed to manage the additional controls identified, and to ensure that subsequent 
risk management activities are conducted as required. 
Dr Peter Standish would like to thank all personnel – particularly Matthew Copeland and Nicole Dobbins 
who arranged the sessions and resources provided – and other team members who contributed to the risk 
assessment. 
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12.2 About Your Report 
Your report has been developed on the basis of your unique and specific requirements as 
understood by Risk Mentor and only applies to the subject matter investigated.  
We have endeavoured to accurately gather information from observations, document reviews and 
from site personnel. Analysis has been conducted using the best methods of risk engineering science 
known to the author(s) and should represent a useful suite of information on which the site can base 
subsequent actions. 
Even with all these efforts made it is possible that due to information reviewed being erroneous or 
incomplete errors may exist in the document or that the recommendations may not be fully 
effective in avoiding unwanted risks. 
To that end the reader of this report should be careful – and there is no intention by Risk Mentor or 
their associates to provide any warranty of representation, either expressed or implied with respect 
to this document, its quality, accuracy, merchantability or fitness for a particular purpose is made.  
As a result, this document is provided "as is" and the reader assumes the entire risk as to its quality 
and accuracy. 
In no event will Risk Mentor be liable for direct, indirect, special, incidental or consequential 
damages resulting from any defect or inaccuracy in the document, even if advised of the possibility 
of such damages. 
The warranty and remedies set forth above are exclusive and in lieu of all others, oral or written or 
implied. No employee, associate, contractor or other representative of Risk Mentor is authorised to 
make any modification, extension or addition to this warranty. No part of this publication may be 
reproduced, stored in a retrieval system or transmitted in any form or by any means, electronic, 
mechanical, photocopying, recording, or otherwise, without prior written permission of Risk Mentor. 
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