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[bookmark: _Toc388775459]1. Summary

The Board of Inquiry into the fire that burned at the Hazelwood Coal Mine in February and March this year has retained Professor David Cliff to assist it in addressing two of its terms of reference:
2. 		The adequacy and effectiveness of the measures taken by or on behalf of the owner, operator and licensee of the Hazelwood Coal Mine to prevent the outbreak of a fire, and to be prepared to respond to an outbreak of a fire including mitigating its spread and severity, in the Hazelwood Coal Mine, including whether the owner, operator and licensee of the Hazelwood Coal Mine, or any person or entity acting on behalf of any of them:

i. implemented the recommendations  arising from reviews of previous events; and

ii. in the opinion of the Board, breached or did not comply with the requirements of (or under) any relevant statute or regulation, including any notification or directive given under such statute or regulation and any code of practice, management plan or similar scheme, developed and/or

implemented due to such requirements.

3. 		The adequacy and effectiveness of the application and administration of relevant regulatory regimes in relation to the risk of, and response to, fire at the Hazelwood Coal Mine.

To this end, the Board of Inquiry requested a written report that addressed the following matters:

1. 	Outline qualifications and relevant experience, and attach curriculum vitae.

Brown coal fires

2. 	Describe the characteristics of brown coal fires with particular reference to the type of coal mined at the Hazelwood Open Cut Mine ('the Mine')

3. 	Describe the most effective ways in which such fires can be suppressed. In particular, address the following:

a. 	The fire was burning in the steep batters on the northern edge of the
Mine;

b. 	The proximity of the town of Morwell to the northern edge of the Mine;

c. 	The use of helicopters to dump water on the fire;

d.	The use of foam as a suppressant.

Regulation of Mines

4. 		Provide your views on the adequacy of the Victorian regulatory framework for fire prevention and suppression, compared to practices elsewhere in Australia and overseas. The Inquiry has been informed by the Victorian Government that its "approach to regulating [mines] is increasingly based on the monitoring and investigation of activity in areas of greatest risk rather than prescriptive rules".  We would be interested in your views about this trend and whether other relevant States in Australia have a similar approach. We are preparing an overview of the regulatory environment in which the Mine is operated, which we will provide to you separately.

5. 	In accordance with the requirements of the Victorian regulatory regime, the
Mine's operator has produced the following documents:

a. 	Emergency Response Plan- Hazelwood Mine (revised May 2013);

b.       Mine Fire Policy & Code of Practice  (revised July 2013);
c.        Hazelwood Mine Fire Instructions (issued 27 July 2011);
d.         Specification for Grass Mowing (October 2011);
e. 	Guidelines for Season & Periodic Specific Fire Preparedness and
Mitigation Planning;

f. 	Check List for Fire Fighting Equipment Annual Inspection (2013);

g. 	Check List for Season Specific Fire Preparedness and Mitigation
Planning  (2008);

h. 	Check List for Hazelwood Slot Bunker Fire Services Wash Down &
Routine Inspection (2013);

i. Mine Fire Assessment (2012); and
j. 	Fire Persons Duties Training Manual (2012).

Please provide your views on the adequacy of the arrangements outlined in these documents to prevent and suppress mine fires.
			
6. In relation to the document entitled 'Mine Fire Policy & Code of Practice (revised July 2013)' the Inquiry has been informed that it is based on a document entitled 'Fire Service Policy and Code of Practice' which was produced by the State Electricity Commission of Victoria.  A copy of that earlier document is also attached.
7. Comment on any substantial changes between the earlier code and the current one from the viewpoint of preventing and suppressing a fire in the Mine.

Previous fires at the Mine

8. There have been a number of significant fires at the Mine in recent years. The Inquiry is aware of fires that burned in December 2005, October 2006, September 2008 and January 2012.

9. The operator of the Mine has conducted (or had conducted on its behalf) investigations into those fires. We have attached for your information the reports of those investigations.

10. Provide your views about the quality of those investigations from the viewpoint of good occupational health and safety practice in the mining industry.  Comment, to the extent that you are able, on whether the recommendations of the reports have been implemented.


This draft report attempts to address those issues through analysis of documents provided to Professor Cliff by staff from the Board of Inquiry.  It is recognised that the Board has been attempting to gather a large amount of information and it has not been possible to provide Professor Cliff with all the required information in time to prepare this draft report.  In particular salient details still required include:
· Emergency Preparedness Plan Doc ID 1553 
· Significant Issues Management Response Plan
· The document referred to in recommendation 6 of the investigation into the fire in 2008.
· Full details of the risk assessment/safety analysis undertaken to support the development by GDF Suez of the various plans.
The opinions expressed in this report are thus limited to the supplied documentation and copies of witness testimony provided to Board of Inquiry.
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To this end, the Board of Inquiry requested a written report that addressed the following matters:

1. Outline qualifications and relevant experience, and attach curriculum vitae.

My detailed curriculum vitae is attached as appendix 1.
Of most relevance to this inquiry are:
· My research into the processes affecting coal combustion in particular I am a co-author the text book Spontaneous Combustion in Australian Underground Coal Mines, currently being revised and about to be reissued to additional material included on open cut coal mine fires  and the legislative processes.  This document is the source of much of the information used in this report
· My consultation to mines experiencing mine fires or explosions, including the issues related to the hazards posed by the products of combustion
· My familiarity with the development and implementation of occupational health and safety management systems, principal hazard management plans, and the risk assessment process.
· My research and experience in the management of emergencies in the mining industry

Brown coal fires

2. Describe the characteristics of brown coal fires with particular reference to the type of coal mined at the Hazelwood Open Cut Mine ('the Mine')

Brown coal is a particularly reactive form of coal.  All coal will react with the oxygen in air; the rate of this reaction depends upon a number of factors:
· The inherent reactivity of the coal.  This is a factor of the chemical composition of the coal and the number of reactive sites occurring within the coal “macro”molecule.  The geologically younger the coal the more the reactive sites and the greater the inherent reactivity. Brown coal is between 10 and 100 times more reactive than the black coals mined in Queensland and New South Wales in general.
· The effective surface area of coal available to react with the oxygen in air. The surface area of coal is not just the external surface area such as the faces of a cube. Coal as a porous sponge like structure and the surface area of the included pores if available to the ingress of oxygen will greatly enhance the available surface area.  These pores may be filled with moisture or gas such as methane. When coal dries out the pores are relieved of their content and hence the effective surface area increases.  Brown coal in situ is over 60 % by mass water.  Water is lost by evaporation to air. The rate of evaporation is dependent upon the water carrying capacity of the air and the volume of air making contact with the coal over time.  Hot dry conditions will cause significant water loss from coal near the surface of the coal.
· The temperature of the coal.  All other things being equal the reactivity of the coal will approximately double for every ten degrees C increase in coal temperature.  Thus increasing the ambient temperature increases the oxidation rate. 
· The heat balance in the coal. This is a balance between the heat generated by the oxidation process and that lost due to conduction into the air and surrounding coal. Dry coal is a good insulator, where as wet coal is quite a good conductor.  Vaporisation of moisture is a major heat sink due to the energy required to vaporise the moisture. Increasing the ambient temperature and the coal surface temperature increases the rate of production of heat and may exceed the capacity of the heat loss mechanisms to cope. In this situation the coal will increase in temperature further, increasing the reaction rate, generating more heat, etc, until eventually reaching flame  - this is the spontaneous combustion process.
· The state of the coal surface. Over time the reactive sites on the surface of the coal may react without causing an increase in temperature, if the heat loss processes can dissipate the energy created by the oxidation process. This leaves a residual coal that is weathered and less reactive.  This weathering cannot occur if the reactive sites are protected by moisture inclusions.
· The amount of coal available to react. In general the more coal available to react the more likely it is to react.  Thick coal seams are more prone to spontaneous combustion than thin seams.
· In essence, under the meteorological conditions that existed at the time of the fire,  the abandoned batters that caught fire at Hazelwood mine exhibit a number of the conditions that make it likely for the coal to ignite easily and for the fire to spread:
· Thick seams of coal, some of which was fragmented with cracks and fissures, loose piles of coal,etc
· High vertical faces of coal that would allow heat transfer under convection into more coal
· Hot dry wind that would evaporate the moisture in the coal and heat the coal surface increasing the natural oxidation rate
· The wind would provide a plentiful supply of oxygen and a vector for  heat transfer along the batters.


3. Describe the most effective ways in which such fires can be suppressed. In particular, address the following:

a. 	The fire was burning in the steep batters on the northern edge of the
Mine;

b. 	The proximity of the town of Morwell to the northern edge of the Mine;

c. 	The use of helicopters to dump water on the fire;

d.	The use of foam as a suppressant.

To suppress such fires the conditions listed above in item 2 must be addressed. In essence, remove the fuel, remove the heat, isolate the air supply from the coal and stop the chemical oxidation reactions from occurring.

Removing the fuel relates to digging out the burning material rather than attempting to remove all the coal, the coal deep beneath the surface would still retain its high moisture content and thus this coal would be unreactive. To dig out would require good access, large earth moving equipment and an environment that is safe for workers to operate in. Once the fire had reached its full size this activity would have been impractical due to the scale of the fire and very dangerous to attempt.  The volumes of water being applied may well have made access impossible as the horizontal surfaces could easily become boggy.

Removing the heat requires the application of huge quantities of water as was undertaken to fight the fire.  Adding surfactants to the water such as are used in foams increases the wetting capacity of the water and helps get the water into the pores of the coal.  Vertical surfaces mean that the water will rapidly drain away and have short contact times.  The danger is that the water acts more as an erosive agent than a coolant, increasing the coal surface area and promoting the fire.

Isolating the air supply from the coal can only be achieved by covering the coal with an impervious layer such as fly ash,clay or overburden.  Generally this requires the application of a layer several metres thick to be effective.   This would be a major earthmoving undertaking and difficult to achieve on near vertical surfaces.  The surfaces would need to be re-profiled to a lower angle of repose before this could be achieved.  Other materials such as clay or fly ash slurries may be effective on steeper slopes in at least providing some coating and reducing the effective surface areas.  Foams can also be short term solutions in covering the surface of the coal and reducing surface access of air to the coal, as well as conducting heat away.

Some foam also contains chemicals that can inhibit the oxidation reaction – they interfere in the oxidation process.  These chemicals are generally free radical scavengers.  The oxidation process is a complicated set of nested chemical reactions with the ultimate products being of oxidation being water and carbon dioxide. In general complete oxidation does not occur, due limited access to air, and heat dissipation, resulting in the formation of carbon monoxide and many hydrocarbon fragment molecules. Within the reaction zone there will be a range of oxidation conditions varying from oxygen rich to fuel rich. In fuel rich zones there is a danger that the coal will pyrolyse – thermally degrade, into hydrocarbon fragments some of which may pose a health hazard if in sufficient concentration for prolonged periods of time.  Examples of these include: benzene, toluene, xylene and polycyclic aromatic hydrocarbons.

In terms of the specific issues raised above, once the fire was established it would be necessary to reduce the intensity as much as possible as quickly as possible.  What could be used would depend upon how big the fire was and what materials were readily available.  It would also depend upon what mechanisms were available to deliver the fire fighting materials to the fire. Water was the most readily available resource.  Access to the fire area was limited due to the soft ground conditions and the intense heat being generated as well as the presence of noxious and toxic gases.  The problem with applying water to an established fire is that it may actually make the fire worse through exposing more coal and creating enhance ventilation paths for air to get into the coal. 

Covering the fires and re-profiling the batters would have been best undertaken proactively as part of the rehabilitation process. 

The use of foam would increase the effectiveness of the use of water and may reduce the effective surface area of the coal to react with air through coating the surface area.  If the foam contained chemical inhibitors this would further enhance the effect.

Where access is limited the use of helicopters may be effective in dumping water on the fire. The major limitation would be the quantity of water able to be dumped in one go.  Small quantities would have no impact especially on vertical or near vertical surfaces where is it difficult to apply the water effectively. In addition the use of water in this manner may actually make the fire worse through washing away some coal, increasing airpaths and exposing fresh reactive coal.

The emphasis with coal mine fires is on prevention rather than mitigation for all the reasons outlined above.

Regulation of Mines

4. Provide your views on the adequacy of the Victorian regulatory framework for fire prevention and suppression, compared to practices elsewhere in Australia and overseas. The Inquiry has been informed by the Victorian Government that its "approach to regulating [mines] is increasingly based on the monitoring and investigation of activity in areas of greatest risk rather than prescriptive rules".  We would be interested in your views about this trend and whether other relevant States in Australia have a similar approach. We are preparing an overview of the regulatory environment in which the Mine is operated, which we will provide to you separately.

Like all regulatory frameworks in Eastern Australia, the emphasis is on the management of risk through safety management systems and major or principal hazard management plans.  The development and revision of these plans should be based upon a risk assessment process (safety assessment in the Victorian regulations).  The emphasis of the regulations is on the reduction of risk so far as is reasonably practicable.  The assessment of risk must take into account the nature of the hazard including the likelihood of the hazard causing harm and severity of the harm that may be cause.  Other jurisdictions do vary the wording for example the Queensland mining OHS legislation refers to reducing the risk to within acceptable limits as well as reasonably achievable. This places an overt emphasis on community standards of acceptability as well as achievability.

The Safety Assessment process is outlined in section 5.3.23 of the Victorian Occupational Health and Safety Regulations  2007.  Of particular importance to this inquiry are the requirements to:
· Conduct a “comprehensive and systematic safety assessment”.
· The “investigation and analysis of the major mining hazards in order to provide the operator with a detailed understanding of all aspects of risks to health or safety associated with major mining hazards”
· The operator must “consider the major mining hazards cumulatively as well as individually”.
· The operator must “use assessment method(whether quantitative or qualitative or both) that are appropriate to the major mining hazards being considered.”
· “The operator must document all aspects of the Safety Assessment,and the documentation must:
· Describe the methods used in the investigation and analysis; and 
· State –
· The nature of each major mining hazard; and
· The likelihood of the major mining hazard causing, or contributing to causing, any harm to any person; an
· The severity of the harm that may be caused;
· contain reasons for the decisions reached about the matters referred to ….
· describe all measures considered for the control of risks associated with major mining hazards; and
· describe the reasons for adopting, or
· rejecting all risk control measures considered; and
· be set out and expressed in a way that is readily comprehensible to all who use it; and
· be kept available for inspection on request under the Act”.

The documentation provided by GDF Suez does not demonstrate compliance with conditions and as a consequence it is not possible to evaluate the assessment process for adequacy.

 It is not possible to specify every detail of this process in legislation but it relies upon the effective implementation of the processes by the mining company. GDF Suez is certified to AS 4801 – the Australian Standard for Occupational Health and Safety Management Systems. The role of the regulator is to provide oversight of this process, not to drive or manage the process for the company.  It is not possible to review the role of the CFA in this process due to lack of documentation at this time.

Prescriptive legislation cannot work in preventing catastrophic event unless there are rules that cover all scenarios and eventualities.  Prescription is hindsight and only fixes events that have occurred.  Prescription deters management and thinking by mining companies.  The Australian mining industry is the safest in the world because mines manage safety and governments act as advisors and auditors.   Government inspectors must have the capacity – training and the experience to be able to encourage industry to best practice.  OHS management systems are not explicitly approved by government inspectors, the legislation does not require them to be approved. Inspectors can review them and use the powers under the legislation to require the operator to revise any plans that are deemed to be inadequate.   The enforcement policy used by inspectors of mines in Victoria is the same as that applied to small businesses  (Worksafe Compliance and Enforcement Policy, July 2006).  This policy does not contain the same overt emphasis on the management of risk through systems and processes that the enforcement policies of the mining specific regulators of other states contain. For example the Mines Inspectorate Compliance Policy 
November 2009 issued by the Queensland Depatment of Natural Resources and Mines and the associated Mines Inspectorate Compliance Policy Implementation guide March 2010, demonstrate a much more distinct link between the enforcement actions of mines inspectors and the need to minimise risk. In Queensland directives can be issued that require overhaul of all or part of the OHSMS as well as the undertaking of engineering studies and investigation. The emphasis is also on coercion through advice rather than penal enforcement. Figure 1 illustrates the enforcement hierarchy used under the Queensland model. The breadth of the diagram represents the frequency of application, the height the degree of penalty.
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The role of mines inspectors has been the subject of much debate with the three major mining states opting to retain dedicated mines OHS inspectorates and the other states, which have smaller mining industries, opting to incorporate the mines inspectorate function into the overall Workplace Inspection functions.  In the major mining jurisdictions mining OHS inspectors are ex mine managers with extensive mining industry experience. This is not the situation in Victoria, though the major hazards group do have mining engineers. The key issue is the effectiveness of the inspectorate independent of where it is and how it is located.   The Pike River Mine Disaster in New Zealand highlighted the issues that can confront an OHS inspectorate that has a small mining industry to manage.  The advisory role of inspectors requires them to be highly trained and experienced so that they can act as mentors rather than policemen who arrive at a mine site and just issue improvement notices or prohibition notices. It is not clear to me what role Victorian OHS  inspectors can play. I am aware that the inspectors did have specialist mining engineering support.  Brown coal mining is a unique type of mining not practised elsewhere in Australia so specialist knowledge is essential However the primary responsibility for the management of risk rests with GDF Suez not the inspectorate.

The heart of the risk management process is the risk assessment/safety assessment.  There are a number of Australian and other standards detailing how this should be undertaken, eg AS/NZS ISO 31000:2009  Risk management - Principles and guidelines.  In addition there are a number of guides to assist in this process eg the NATIONAL MINERALS INDUSTRY SAFETY AND HEALTH RISK ASSESSMENT GUIDELINE, version 6, 2007, Mine Design Guidelines MDG 1010 Minerals industry safety and health risk management guideline issued by the NSW Department of Industry and Investment, Mine Safety Operations Branch, January 2011 or the Recognised Standard – 02 Control of risk management practices issued in 2003 by the Queensland Department of Natural Resources and Mines.  A risk assessment is only as good as the information used as input and the expertise of the personnel involved in the risk assessment. It is not possible to comment on the latter as this information has not been provided.  It is assumed that the reports of past incidents at the mine and nearby mines have been used as a minimum for the risk assessment.  These plans and risk assessments are reviewed based upon previous plans, revised and updated based upon changes in experience or knowledge or modifications to the mining method or other changes at the mine site that may affect the ability to prevent or control a fire.

It is not possible for me to comment on the inspection review process of the Victorian Government Agencies without further information.


5. 	In accordance with the requirements of the Victorian regulatory regime, the
Mine's operator has produced the following documents:

a. 	Emergency Response Plan- Hazelwood Mine (revised May 2013);

b.       Mine Fire Policy & Code of Practice  (revised July 2013);
c.        Hazelwood Mine Fire Instructions (issued 27 July 2011);
d.         Specification for Grass Mowing (October 2011);
e. 	Guidelines for Season & Periodic Specific Fire Preparedness and
Mitigation Planning;

f. 	Check List for Fire Fighting Equipment Annual Inspection (2013);

g. 	Check List for Season Specific Fire Preparedness and Mitigation
Planning  (2008);

h. 	Check List for Hazelwood Slot Bunker Fire Services Wash Down &
Routine Inspection (2013);

i. Mine Fire Assessment (2012); and
j. 	Fire Persons Duties Training Manual (2012).

Please provide your views on the adequacy of the arrangements outlined in these documents to prevent and suppress mine fires.
Comment on this section will be made below in conjunction with sections 6 and 7.
6. In relation to the document entitled 'Mine Fire Policy & Code of Practice (revised July 2013)' the Inquiry has been informed that it is based on a document entitled 'Fire Service Policy and Code of Practice' which was produced by the State Electricity Commission of Victoria.  
Comment on this section will be made below in conjunction with sections 5 and 7.

7. Comment on any substantial changes between the earlier code and the current one from the viewpoint of preventing and suppressing a fire in the Mine.

In the document Latrobe Valley Open Cuts Fire Protection Policy, Revision 1, November 1984, issued by the State Electricity Commission of Victoria there are a number of statements made about the worked out areas of the mine:
“1.1.4 Worked out Batters
As a minimum requirement worked out batters are to be protected as follows:
· All benches are to be clay covered.
· All berms are to be eliminated by trimming or by filling with clay such as shed fretted coal provided that batter stability calculations indicate that neither of these options will cause batter failure.
· Fire break zones extending down the depth of the batter should be established such that the length of exposed coal in any one batter is not greated than 500 m. These zones can be in the form of metalled vehicle access ramps a minimum of 8 m wide or in the form of a 20 m width clay covering.
· Alternatively, fixed spray breaks may be used, but it should be noted that water for these sprays has not been included under the maximum demand conditions, and this protection should not be considered as reliable as clay fire breaks or vehicle access ramps.
1.1.5 Worked out floor of Open Cut
The floor of the open cut is to be protected by the provision of intersecting fire break zones across the floor of the open cut in the form of clay covering. Alternatively, water treatment, regulation or fire service ponds may form the protective barrier.  For the period between exposure of the floor and clay covering or the establishment of ponds, protection shall be by the provision of wetted corridor as require by the working levels.”(Pages 3 and 4)
This report draws upon the recommendations of the Morwell Open Cut Fire Protection Report by the Investigation Committee in June 1964 , included as appendix A  to the above document.  Section 2 of this report deal in detail with worked out batters and benches.
“Whenever possible, worked out batters should be covered by overburden and at least during the summer months this covering is to be kept up to working faces so as to increase the protection and reduce the demands on the water supply. Uncovered coal areas and water requirements have been calculated on this basis.
Batter slopes will be a compromise between overall stability of edge of open cut, bench width for travelling machines and loss of coal left in batters and are normally designed so as to be cut within the cutting range of operating dredges. Consistent with such open cut design, where possible batters between benches are to be flat enough to take this covering.
A slope of 1-3/8 to 1 seems the most suitable.  Where fire protection requires it, permanent coal batters too steep for covering by clay are to have water protection.
This applies also to semi-permanent batters such as the southern batters of both the East and West Fields because of the concentration of trunk conveyors along this side of the open cut.
The western batter of the East Field will become working faces in from five to eight years and, although this is the side of the open cut where machines will be required to park during a fire or bad fire conditions, complete covering by overburden would not be economical.
Benches would be covered to provide sanded areas where machines would park at the extreme western ends of their faces.” (Page Appendix A-3).
This then sets the baseline from which future plans would be developed. Any variations to these controls should be documented in the appropriate risk assessments .
The fundamental issue here is the treatment of abandoned areas of the mine.  A copy of a safety assessment for Major Mining Hazard 7 – Mine Fire and associated controls does not provide any detail on the process of risk assessment undertaken.  It appears to be structured in the format of the “bowtie” representation of risk assessment but it does not conform to the standard structure for this process. Normally on the left of the bowtie are listed all the potential causes, in the centre(the knot) is the unwanted event, and on the right are the potential consequences. Between the causes and the knot are listed the preventive controls and on the other side of the knot are listed the mitigating controls.   Fire in the abandoned areas is not treated as specific hazard.   Most items listed as controls are in fact processes or policies rather than actual controls.  As there are no impacts listed it is not possible to easily identify what controls are supposed to prevent harm to the community.   There are no details provided on the derivation of any of the plans, or processes listed and as such it is not possible to comment on the adequacy of these documents nor the overarching risk assessment process nor to understand how the issues raised in the SECV document above were not included in the controls.

There is a danger when undertaking risk assessments, especially for rare catastrophic events not to include all the necessary information that may be related to risk. The group undertaking the risk assessment rely on their own experience to rank and identify the risks and consequences. It is thus possible that the risk assessment did not consider that fire in the abandoned areas was a significant risk due to the absence of any events in these areas in the recent past – within the collective memory of the group.  They may have considered this was due to the controls that were in place.
The majority of the  documents supplied relating to current mine fire prevention and control do not contain any explicit  reference to fire in the abandoned areas of the mine.  Some of the documents supplied are out of date eg Checklist For Season Specific Fire Preparedness and Mitigation Planning  issue date 23/11/2008 review date 24/11/2013 (DocID 36549) Appendix A of DocID 2895 was due for review 2011). Others had a 10 year  review cycle – Guidelines for Season and Period Specific Fire Preparedness and Mitigation Planning (DocID 36546).   
The documents do clearly identify high fire concerns in adverse weather conditions such as existed on the day the fire initiated. In addition there was concern over flying embers being able to travel for kilometres that can start spot fires (DocID 36546). It is thus surprising that there appears to have been no consideration of where these embers could lodge within the mine other than the active working areas. This is surprising given the sheer surface area of the abandoned areas and the associated large expanse of coal.
DocID 2589 – Mine Fire Service Policy and Code of Practice section 3.4 discussed the measure to be taken to protect worked out batters from fire.  The measures contain some of those recommended in the SECV document discussed above except the re-profiling options, and covering with overburden.  The use of fire break zones was downgraded to an alternative. The supplied documentation does not explain the deviation from the SECV recommendations.  In addition the minimum thickness of the clay is not specified.
If the fire had been initiated by flying embers from an external fire then there would have been multiple ignition points that would minimise the effect of fire breaks to control the spread of the fire.

Previous fires at the Mine

8. There have been a number of significant fires at the Mine in recent years. The Inquiry is aware of fires that burned in December 2005, October 2006, September 2008 and January 2012.

9. The operator of the Mine has conducted (or had conducted on its behalf) investigations into those fires. We have attached for your information the reports of those investigations.

10. Provide your views about the quality of those investigations from the viewpoint of good occupational health and safety practice in the mining industry.  Comment, to the extent that you are able, on whether the recommendations of the reports have been implemented.

These reports represent competent assessments of what happened, what went wrong and what could be improved to prevent or mitigate these incidents should they occur in the future. There is very limited consideration of the implications of these incidents for other types of fires or the potential for fire in general. This is particularly true for the controls that were found to be ineffective. 

There are a number of significant factors that these reports reveal that are relevant to the current inquiry:

· Only one of these fires occurred in the abandoned areas of the mine.  This may have caused the mine personnel to focus on the producing areas of the mine.
· There are approximately 100 small fires a year.
· There is no evidence of the recommendations from the 2005 fire relating to abandoned mining areas being implemented
· Small fires can escalate rapidly especially where there is limited access to firefighting resources.
· The possibility of there being limited resources to fight fires when they break out.

The 2008 report highlights the issue of rapid escalation of the fire due to ” IPRH personnel being unable to mount an effective initial response as the non-operational areas have very difficult access and there were insufficient fire-fighting facilities available.”  This fire demonstrates the extreme reactivity of brown coal, fanned by strong north westerly winds.  The immediate cause was likely to be  ” a pre-existing geological hot spot in a non-operational area of the mine that flared up and was exacerbated by the batters being exposed to strong north-westerly winds.”  Recommendation 5 identifies “a critical element of the initial response and the ongoing emergency response was the lack of fire water supply to the non-operational areas…”  Recommendation 6 goes on to recommend that “A risk assessment should be undertaken on the non-operational areas to determine if further prevention work is required.  The risk assessment should include a Cost/Benefit Analysis.”  I have not seen this document.

The 2006 fire was initiated by a hot idler on a conveyor. Again the fire rapidly escalated “due to the extreme weather conditions and the delay in IPRH in providing sufficient resources to combat the initial fire.”  There may even have been multiple ignition points.

The 2005 fire is perhaps the most relevant as it occurred in the worked out batters in the South East Field.  A fire was initiated in an old fire hole.  Again extreme weather conditions – 40 C, strong NW winds gusting to 70 km/hr fanned the fire.   Fire-bombing by helicopter was ineffective and abandoned. It was concluded that the use of helicopters actually made the fire worse due to fine coal dust present along the coal faces. The fire was fought with tankers and crane mounted monitors.  The fire lasted about three days, with mopping up extending for a further four days.  Recommendation 6.3.1 Clay Covered Batters/Worked Out Coal Batters – recommended that “Wherever practically possible fire break zones extending down the full depth of each batter may be utilised such that the length of exposed coal in any one batter is not greater than 500 m. These zones can be in the form of metalled vehicle access ramps or clay covering a minimum of 8m wide.” This is a duplicate recommendation from the SECV report 1984 as noted above. The fire was much smaller than the 2014 fire extending over three batters 60 m high and 200 m long.

DISCUSSION

The difficulty in evaluating the supplied documentation is the lack of any real detail or explanation relating to preventing and controlling fires in abandoned areas of the coal mine.  Only some of the recommendations in the 1984 SECV document appear to have been implemented. No documentation sheds any light on the risk assessment processes or on the decision making behind the development of site plans and processes.  The focus is on preventing the incident being investigated in the report from occurring again rather than on any broader implications.

The risks posed by certain weather conditions are well recognised by GDF Suez.  The potential for fires to develop in the abandoned areas is demonstrated by the fire in 2005.  There is no doubt that GDF Suez recognised that the coal was highly prone to burn and easily ignited.  It is therefore surprising that the safety assessment did not seem to consider the potential for the abandoned areas to be ignited. The review of the 2005 did recommend clay fire breaks which were not evident during our site visit. This fire could have been much greater. The focus of the GDF Suez documents seems to be on the production areas of the mine.  Leaving kilometre lengths of near vertical 20 m plus high coal faces that when dry are extremely reactive is not consistent with the SECV recommendations in 1984.  

The OHS regulations require the identification of all mining hazards.  This is typically achieved through the risk assessment process. Hazards such as fire are typically evaluated through causal pathways using a process such as an event tree; i.e. the chain of events that could lead to a fire and then to its consequences.

Catastrophic risk assessments are difficult to undertake thoroughly as there is always the question of the costs of control and how many controls are required against the likelihood of the fire event and probable consequences of the event.  There is a danger when undertaking such assessments to underestimate the consequences and likelihood.  There is no doubt that re-profiling the abandoned areas and capping would be extremely expensive and take significant resources and time. It is however the only way of ensuring that such events cannot occur.  The event tree for this fire consists of a chain of events all of which were possible rather than improbable. Experience in fighting fires at the mine clearly demonstrates the difficulty in controlling and extinguishing fires even when there are reticulated water supplies on the batters, reinforcing the need to focus on prevention. It therefore has to be assumed that GDF Suez did not believe there was any possibility of the abandoned batters being ignited, which seems to be in conflict with reality as demonstrated by the 2005 fire.  It is also surprising that the proximity of the township of Morwell does not appear in any of the supplied documentation. One of the major risks that does not appear to have been considered is the potential for fire fighting to be ineffective. Testimony to the inquiry has highlighted a number of issues in this area.  It would not be unreasonable to assume that the capacity of the CFA to respond could be hampered by the need to deal with other fires in the region, given it was peak fire season.  Other testimony highlighted issues with the ability of the firefighters to get water onto the fire – loss of power, faulty pipes and pumps, etc. This suggests that contrary to the legislative requirement, adequate testing of the emergency systems was not carried out. The potential for fumigation by fire should have been considered as a potential consequence worth preventing.  These issues could all have been flagged as potential problems and additional controls put in place, if a thorough risk assessment/safety assessment had been carried out and event or fault trees had been developed to explore the potential for fire in the mine.

The key to effective catastrophic risk management is to be looking for the black swans, events that may not have happened yet, as well as those that have already occurred.  The information provided by GDF Suez does not indicate best practice.
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