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THE COMMISSION:

Mr Mabey, it has not been our practice to call for the announcement of appearances at the start of each set of hearings because pretty much in the main everyone is known to us and we have a fairly consistent turn out, but this is your first appearance and we know your representing Mr van Rooyen, who is to give evidence as Mr Wilding has said next week.

MR MABEY:

That's correct, Your Honour and I announce my appearance as a late coming.

THE COMMISSION:

Ms McDonald, you are leading the evidence of Mr Murray?

MS MCDONALD:  

I am sir, I just, if I could just indicate that Mr Mander and I will be calling the three witnesses that will start off this session.  I will lead Mr Murray who, as Mr Wilding has indicated, has been the head of the department’s investigation into the explosion and he will provide an overview of the investigation.  The two experts that will follow him will be able to provide detailed information on the technical aspects.  Mr Mander will lead Mr Reece’s evidence and I will then lead Mr Reczek’s evidence.  Both of those experts, the Commission will appreciate, have filed very detailed briefs of evidence and in many respects those briefs are very technical.  Our intention is to have both of those experts do a presentation by way of their evidence in chief which we hope will assist making aspects of their evidence more accessible and then of course they will be available to answer any questions, so Mr Murray is the first witness.

MS MCDONALD CALLS

BRETT MURRAY (SWORN)
Q. Mr Murray, can you confirm that your name is Brett Murray, you're from Wellington and you are the general manager National Services and Support Labour Group with the Department of Labour?

A. Yes I do.
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Q. You have filed a brief of evidence for this session which I think is dated the 31st of January 2012?

A. That's correct.

Q. Got a copy of that with you?

A. Yes I do.

Q. And just for the record, could I also get you to confirm that you have previously filed a brief or a statement for the Inquiry for Phase Two and that statement is dated, I think, the 14th of July 2011?

A. Yes, that's correct.

Q. You were the - or are the head of the investigation for the Department of Labour into the Pike River explosion?

A. Yes I am.

Q. And the purpose of your evidence today is to provide an overview of that investigation, but you're not, of course, going to comment on the police investigation.  Is that the position?

A. Yes that’s my position.

Q. If you could just turn to your statement now please?

WITNESS REFERRED TO STATEMENT

Q. By way of background and context, could you just explain the role that the Department of Labour have in an investigation such as this, how you go about what you do, and your statutory obligations.  It’s really the matters you could summarise covered in paragraphs 6 to 10 of your brief of evidence?

A. Yes.  “The department’s health and safety inspectors are empowered under the provisions of section 30 of the Health and Safety in Employment Act to carry out investigations into workplace accidents, and essentially the inspectors are looking to establish what happened in the accident resulting, whether any breaches of the Health and Safety Act or related regulations have occurred, and also to determine whether improvements to prevent recurrences of what happened should be required or recommended.  In light of the investigation findings, once an investigation has been completed inspectors may also take appropriate enforcement action and obviously that includes prosecution under the Health and Safety Act, but could also include a number of other enforcement sanctions.  So pursuant to the powers under the Act, the department’s inspectors, which is essentially a team led by myself, and I conducted a comprehensive investigation of the events and occurrences and circumstances that led to the explosion at the Pike River Mine.  We considered whether any breaches occurred under the HSE Act or relevant mining regulations, and in this case it’s the Health and Safety in Employment (Mining Administration) Regulations 1996, and the Health and Safety in Employment (Mining – Underground) Regulations 1999 are the two regulations that we're considering.  Section 54B of the Act requires an information in respect of an offence under the Act to be laid within six months and that's after the earlier of either (a) the date when the incident, situation or set of circumstances to which the offence relates firstly became known to an inspector; or (b) the date when the incident, situation, and set of circumstances to which the offence relates should have reasonably become known to the inspector.  Section 54D also provides that the District Court may, on application, extend the time for laying an information, and in the case of this investigation it became quite apparent earlier on to me and the team due to its nature, its size and complexity that we would need to ask for such an extension and that was duly sought from the District Court and heard in the District Court in Greymouth on the 2nd of May 2011 and the department was granted an extension of time from the 19th of May for the laying of information, six months.”

Q. Could you outline please the purpose of the investigation or the primary purposes of the investigation?

A. Yes.  The primary purposes are essentially threefold.  One was to consider the adequacy of precautions required under the HSE Act taken by the duty-holders, and in this case the primary duty-holders were obviously Pike River Coal Limited, its directors, staff and also the contractors who were employed by Pike River Coal who also have duties under the Act for their own staff obviously.  Also to establish, if possible, the circumstances, the immediate causes and, if possible, the root causes of the explosion on the 19th of November 2010 and also to consider what could be done to prevent a recurrence of such an incident.

Q. Now, from paragraph 12 in your brief you talk about the methodology followed for the investigation.  I think it might be – if you could read through that, work your way through those sections and summarise them where you feel that might be of more assistance?
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A. On the, on the 21st of November the investigation team arrived in Greymouth to commence scoping and planning of the investigation.  On the 29th of November 2010, the department’s full team arrived in Greymouth and commenced the investigation.  It was very clear early on, on my arrival in Greymouth on the weekend after the explosion just given the size and scope of what lay ahead that we would require a substantive team to investigate the investigation as thorough as it needed to me.  The police had also initiated a full CIB-led investigation into the accident and they were actually onsite shortly after the incident occurred so obviously Gary Knowles’ team were looking after the operational side of things and a police team led by Detective Superintendent Peter Read was on ground very early.  I had several meetings with Peter Read to establish protocols around a parallel investigation and this involved largely sharing of information from witnesses, the sharing of experts and also the sharing of data collected from the company and a lot of that was done to avoid duplication and additional stress on witnesses obviously had been interviewed twice by separate organisations.  So the department established an investigation team comprised of myself as head of investigation, an investigation manager who is Mr Keith Stewart, eight full-time investigators, a file and exhibits manager, an analyst and an administration support person.  There were also a number of other staff obviously dealing with such areas as official information requests, legal matters and certainly in the first several weeks we had staff on the ground also as in family liaison working through with other agencies around the social aspects of the incident.  The investigation is the largest of its type that’s ever been undertaken by the department and it faced a number of significant and unusual, in the context of HFC investigations anyway challenges.  I'll just detail these for you.  Firstly, there was the lack of access to the mine itself, into the scene, and that meant that the investigation had to be very broad in its scope in order to reconstruct a detailed picture of the scene from both documentary and testamentary evidence.  The inability to do a scene examination also resulted in difficulty in establishing, certainly with certainty, direct causation of the explosion and it resulted in additional expert analysis to adequately consider a number of possible scenarios.  I guess the upside of that was it did allow us to consider a broad range of the company systems in depth and those of the contractors which may have been a bit more narrowly focused had we access to a scene.  Accidents obviously typically arise from a number of complex interactions and a number of factors.  It was necessary to examine a significant amount of information and specialist technical data relating to the operation of the mine.  Over 15 gigabytes of requested information was received from Pike River Coal Limited and 276 DVD recorded witness interviews were carried out and that resulted in approximately 150 megabytes of typed transcripts.  Just to put that in context, a lot of these interviews were up to three hours long and certainly in the early phases of the investigation the team was pretty much working around the clock and the interviews were carried out with a Department of Labour investigator and a police investigator, recorded on DVD and the result in three hour transcript transcribed, quite often is around 250/300 pages each interview.  Information was also obtained from a copy of the Pike River computer system made by the police so that was the company’s main server.  That was requested by police very early on and at a meeting that I attended and that’s on the Pike River’s legal counsel and the police seized that.  There was some difficulty in accessing that information early on, hence we began to request specific information.  At that stage obviously we were working to a six month timeframe, we hadn't applied for the extension and I felt it was necessary to essentially get on with our investigation, so we requested a significant amount of data directly from Pike River which was quite targeted at our investigation while the police worked through accessing of the company’s hard drives.  
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A. The technical information obviously was obtained to support expert analysis and specialists were engaged to carry out plant and equipment examinations.  They were in addition to our core group of experts, also some physical evidence such as coke-like material that, a gas sensor and associated equipment from the vent shaft was also examined.  A number of witnesses resided in Australia and it was necessary to travel there to interview them and several witnesses were re-interviewed and obviously without having a scene early on it was very much a case, certainly around the witness interviews, of building a picture as we go and that picture grew the more people we interviewed and there was a necessity to go back and clarify a certain number of aspects with various people.  A number of contractors were engaged at the mine, each with their own employees.  As I've mentioned the presence of contractors effectively meant that an additional eight separate investigations were carried out in addition to the main investigation into Pike River.  Another complexity was the post event receivership of Pike River Coal.  This resulted in the need to establish a new relationship with not only the receivers but also new legal counsel who came onto to the scene once that happened.  It also meant there was an uncertainty around, for a period, on who had authority to speak or act for Pike River Coal Limited, which was quite critical to us.  In addition the receivership also meant that a substantial number of staff at the company were laid off and that resulted in additional difficulty, particularly in terms of time delays and gathering necessary information essentially because there was no one at Pike River for several weeks to actually compile the information required.  So I hasten to add it wasn’t a delay on the company’s part, it was purely the circumstances that they were in.  The availability of experts was another significant issue.  Obviously there's only a small pool.  The mining industry itself is quite small throughout Australasia relatively speaking so there is a small pool of relevant expertise within Australasia.  I was very keen to engage experts early and obviously on an investigation this size the earlier you engage experts the better, particularly as an investigating agency before they are snapped up by others and we worked quite hard to engage experts.  A number of experts that we looked at engaging, some had conflicts of interest obviously, and we sought advice on experts from colleagues and particularly the Queensland Mining Authority and in fact Mr Reece who we engaged as our overall expert was recommended to us by the Chief Inspector of Mines in Queensland.  

Q. Just if I pause you there, you've identified through that commentary a number of limitations or challenges.  I think probably for the investigation can you comment on whether you believe those challenges were overcome during the course of the investigation and what perhaps was the primary challenge?

A. I guess the primary challenge early on in not having the scene was obviously the difficulty in building a picture of what happened on the day the mine – a lot of the investigation focused on building a very detailed picture of that so if we look at the very early days of the investigation which we pretty much went straight into interviewing staff at the mine, staff from previous shifts, we focused on the mining staff first to try and quickly build up a picture of what the conditions were in the mine immediately preceding the event and obviously we were going in blind to that because like any investigation you don’t know what you don’t know initially so we were relying on a number of questions that we prepared to try and build us that picture and that was a challenge because obviously you interview one person and someone, the next person, tells you something slightly different or expands on some areas so there was a constant refreshing of questions and as the picture develops it becomes a lot more detailed in terms of the interviews.  I believe that challenge was overcome quite well.  We went back and re-interviewed other people and we also put, as our knowledge broadened, more detailed questions to the people that we subsequently interviewed.  The receivership issue was an issue, it was more of an issue around time rather than material.  As I've said, it wasn’t an issue with Pike refusing to supply information, it was a logistical matter.  The receivers re-employed several people from the company to do that and then the flow of information obviously improved but it did delay us in being able to obviously analyse that and feed it back to our experts.  
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A. The availability of the experts was a concern early on although we did get David Reece on board very early.  It took us a while to find a suitable electrical expert so hence the investigation into the electrical side of things was commenced at a later date and some of the other Nelsons - I don't know that was a particular challenge.  It meant it was a little bit later in beginning to formulate a hypothesis around electrical issues at the mine but obviously there was plenty of other work that we had to go through anyway so.

Q. Paragraph 17?

A. So, just in terms of the investigation we had 13 full-time members of the investigation team working on the investigation for a period of nine months and then the team gradually reduced to having four full-time members.  The bulk of that early work was conducted in Greymouth and we had an office here in Greymouth.  It’s estimated that at least 36,000 hours had been spent on the investigation so far, not including time associated with work with the department’s head office and legal advice and assistance to the team, which has been a large part of my role, certainly in the last several months.  

Q. Mr Murray, from an evidential point of view would obtaining access to the drift be of benefit to the investigation team?

A. Yes and Mr Reece could probably touch on this on Monday, the issue of electrical ignition sources, particularly the focus around the VSD drives, the variable speed drives is of quite some significance to the investigation and we are keen to have a look at the VSDs, near pit bottom stone so we can get access to the drift.  Obviously we don’t know what we’ll find or whether that will contribute anything to the investigation but certainly something that we would like to look at.  In terms of other evidence within the drift it’s largely a matter of seeing what's in there when we get in there I think, as to its, you know, as to whether it would be of value forensically given the subsequent explosions.

Q. And if more information did come to light is that material or information that the investigation team would consider afresh?

A. Well, certainly and in fact in our investigation for particularly around the electrical area we’ve indicated that we are still working through several areas in that regard.

Q. All right, now I'll just bring you back then to your brief, paragraph 18 and following where you talk about the expert evidence, if you can just summarise those matters?

A. Just in relation to the expert evidence, so in order to assist with determining the causes of the explosion, its assessment of the adequacy of the precautions taken at Pike River to ensure the safety of people working there and to determine what could be done to prevent a reoccurrence the department engaged a number of experts.  The department sought advice from numerous sources including the Queensland Chief Mines Inspector, as to what kind of expertise was necessary and who would have the necessary qualifications and experience for the roles.  David Reece, a mine safety expert from Australia was the first expert engaged by the department.  His role was to provide overall advice on mine safety and co-ordinate and organise the input of other experts into the evaluation of the safety systems at Pike River and to compile a joint final report.  That was a decision made quite consciously by myself and Keith Stewart, that we wanted an overarching expert who could pull the threads together of other experts and provide a – we felt that it would be more of use to the Commission and our investigation that we had an overall, one person compiling a report rather than a report written by committee, although obviously the report written by Mr Reece draws directly from the reports from the other experts.  So, expert advice and analysis was provided by this core group of experts, co-ordinated by Mr Reece.  It comprised expertise in geology and geotechnical engineering, ventilation engineering, electrical engineering, chemistry and gas analysis around gas and coal dust explosions and mining engineering and management, the latter supplied by Mr Reece himself.  The core group of experts consisted of David Reece, who’s a mine safety expert, principle consultant of the Safety Managers Limited, Professor David Cliff, who is a leading explosion expert in Australasia and director of the University of Queensland’s Minerals Industry Safety and Health Centre.  Tim Harvey, an expert in ventilation engineering and gas drainage analysis and contracted mining engineer.  Tony Reczek, expert in electrical engineering in mines, who is a senior consultant with ARA Risk Consultants and also Doctor David Bell, an expert in geology and geotechnical engineering.  Mr Bell is the senior lecturer in engineering and mining geology at the University of Canterbury.  In addition to that I guess this core group of experts, as I've earlier alluded to, we also engaged specialists who advise us on specific mine systems and machinery and plant.  They included Mr Colin Ward who’s an expert on frictional ignition, Energy New Zealand Limited, to identify electrical systems and operation at the mine and also to assess compressed air systems and the gas monitoring systems and they worked quite closely with Mr Reczek throughout the course of the investigation as it progressed, particularly the latter end of the investigation.  
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A. BMT WBM engineering and environmental consultants who carried out explosion modelling at the mine around the methane.  JLE Electrical.  We use those to examine all the remaining cap lamps that were left at the mine.  SafeMine Engineering.  SafeMine examined the diesel equipment that was left above ground.  That diesel equipment that was above ground had also been used in the mine and some of it is as closely as the previous shift and it was machinery that was regularly used underground.  We thought we’d do that obviously to give us an indication of, potential indication anyway of the state of machinery underground as well.  And Nautitech Mining Systems to examine the gas monitors on the diesel equipment above ground.  Draeger to examine the hand-held gas monitors above ground.

Q. I don't think you need to read paragraph 23, but perhaps if you just confirm that the experts were provided with all the relevant information, that you obtained reports, plans and the like and you've set those matters out at paragraph 23 haven’t you?

A. Yes, that's correct.

Q. Mr Reece compiled a joint report in October 2011 setting out the experts’ findings and conclusions.  Is that right? 

A. Yes, that's correct.

Q. Now, paragraph 25?

A. So this is relating to the focus areas for the departmental’s investigation.  The investigation focused on the systems and infrastructure at Pike River Coal Ltd and also the individual contractors at the mine.  As a result of initial information gathering and with the advice and assistance of experts, and that's quite an iterative process as we work through stuff.  We were in constant engagement with our team of experts.  Mr Reece and others visited New Zealand on a regular basis and we spent several sessions with them going over evidence and looking at what additional evidence in areas that we needed to look at over the course of the investigation.  But the number of areas of focus for the investigation included the new underground main fan, which was considered unusual in its placement and had apparently encountered problems during its commissioning phase.  The mine’s electrical systems, including their stability and loading, and the fact it was around a potential source of ignition from those systems.  The hydro-panel.  This was a potential source of a large quantity of methane and had recently shifted to a 24-hour production phase.  Methane concentrations and other coal characteristics at the mine, including how methane was monitored and how methane was managed generally by Pike River.  Ventilation systems at the mine, including the quality and design of ventilation control devices.  Contractor management systems at the mine and the extent to which they were understood and implemented by mine management and contractors.  Risk management.  That included risk assessment and other management tools at the mine, the scope of such assessments, their adequacy and the extent to which they were implemented.  Maintenance systems at the mine for plant and equipment, the adequacy and scope of such systems and the extent to which they were implemented.  Gas drainage systems and inseam drilling at the mine, and emergency management systems, including the adequacy of the ventilation shaft as a potential second egress, smoke lines, evacuation training exercises, the fresh air base/changeover station, explosion mitigation systems and also the auditing  of emergency management systems.  We also considered a number of other potential factors and they included the number of management changes that occurred at the mine site, apparently optimistic production forecasts, geological challenges faced in the mine, shotfiring around the goaf boundary, compressed air use, the levels of experience of the workforce, and the level of technical experience of certain managers, and the team prepared a detailed report (the investigation report) which we are obviously referring to at the moment, summarising the investigation’s findings, and that report incorporated the findings from the expert group and other specialists.
Q. Coming now to the outcome of the investigation.  If you could summarise that please?

A. Yes.  So as a result of its investigation, on 10 November 2011, the department laid the following charges: Pike River Coal Limited (in receivership) was charged with four offences of failing to take all practicable steps to ensure the safety of its employees; five offences of failing to take all practicable steps to ensure the safety of its contractors, subcontractors and their employees; and one offence of failing to take all practicable steps to ensure that no action or inaction of its employees harmed another person.  VLI Drilling Pty Limited (Valley Longwall) was charged with one offence of failing to take all practicable steps to ensure the safety of its employees; one offence of failing to take all practicable steps to ensure the safety of contractors, subcontractors and their employees; and one offence of failing to take all practicable steps to ensure that no action or inaction of its employees harmed another person.  Peter William Whittall was charged, as an officer of Pike River Coal Limited, with four offences of acquiescing or participating in the failures of Pike River Coal Limited as an employer; four offences of acquiescing or participating in the failures of Pike River Coal Limited as a principal; and four offences of failing to take all practicable steps to ensure that no action or inaction of his as an employee harmed another person.  The investigation report itself was filed with the Royal Commission on the 22nd of November 2011.

THE COMMISSION ADDRESSES COUNSEL – APPLICATIONS FOR CROSS-EXAMINATION OF WITNESS – ALL GRANTED
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cross-examination:  MR DAVIDSON 

Q. Good morning Mr Murray.

A. Morning.

Q. As I've indicated I just want to ask you about two broad areas, first of all regarding the process of the investigation to date and where it may go from here and the second area relates to what I see as within your realm.  That is the reference in the report that we've read in the appendix to data and comment about what you were able to locate within Pike River records about certain topics.  So, I'll start obviously with the question, the process of investigation.  There are several references to the compromise of the investigation by not being able to enter the scene of the mine whether that be the drift of the mine workings proper and during the course of the last year, and there were many discussions that counsel have had and I think partly with you informally.  For the families there has been an attempt, of course, to get into the mine associated with the recovery but also in the belief that it would be essential to determining the cause of the explosion and subsequent explosions.  And one of the comments that’s come back about that has been that such would be desirable but not essential.  

WITNESS REFERRED TO EVIDENCE OF MR REECE – PARAGRAPH 18

Q. Given that, there’s a comment in Mr Reece’s evidence it is paragraph 18, I'll just take you to it, that it’s not possible to conclusively determine the causes of the explosion due to the significant volume of unknown facts that the scenarios postulated are based on a balance of probability rather than the strongly defensible facts.  Does that reflect your own view as the head of this investigation?

A. Well, in the sense that it reflects the view of the experts that we've contracted to provide that advice, obviously in relation to the causation factors we’ve relied almost exclusively, well, very heavily anyway on circumstantial evidence including data modelling.  With access to a scene obviously in every investigation, for an investigator access to the scene is of direct benefit in establishing causation but in this case we didn't have that so I think that comment by Mr Reece just expresses a natural reluctance to be too definitive when there are indeed a number of unknowns.
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Q. The reason I raise this is that in the investigation report which we've had access to on a restricted basis, at page 27, there is this reference and because this is not going onto the screen, Mr Murray, for the record this is at DOL3000.130010/27, that this is expressed as a conclusion.  “It is highly likely that this explosion occurred because the accumulated methane in the goaf was expelled by a large roof fall.”  Then it goes on to contemplate the circumstances of that.  I'm raising it because it falls within the balance of probabilities test, but it’s put at the high likelihood end which of course is most relevant in this Commission’s determination of cause.

A. Yes.

Q. So is that a view expressed by you as head of investigation in the preparation of this investigation report?

A. Well, yes it is and based on the advice given to us by our expert panel.

Q. Because we see this sort of forensic value of material that comes from the mine also in Mr Reece’s evidence when he refers at paragraph 34, to the coking analysis of the coke particles that were expelled from the vent shaft on the 19th of November and that’s a very small snippet of what was available from the mine and yet that piece of evidence has proved to be of consequence in this report in its conclusions because it’s one of the central facets of concluding that this was a methane gas explosion and not a coal dust explosion?

A. That’s correct, primarily, yes.

Q. So that leaves us today in the position that, as you know, it’s possible the drift will be reclaimed in the next weeks, or, one hopes not months, but short order, while this Commission still has its arena.  What have you, as head of investigation, contemplated may emerge relevant to your report by recovery of the drift apart from the obvious point that men may be in the drift?

A. Well, in terms of the investigation and, obviously this will be addressed directly by Mr Reczek on Monday that the main thing that we know will be in the drift is the VSDs down near pit bottom stone and Mr Reczek will be quite keen, from his perspective and obviously which would relate directly to the investigation, to examine those and the connections of those to any cabling that was still there.  Obviously there may be some chemical forensic evidence in the drift, although how compromised that would be would be a better question for, perhaps, Dr Cliff to answer given the fact there’s been a number of subsequent explosions and I think there’s an element of the unknown in terms of what we find in the drift in terms of other concrete evidence which may prove of value or not to the investigation, but wouldn't be known until we actually entered the drift and obviously had a look.

Q. I take it that the first part of that answer in relation to Mr Reczek’s consideration of the electrical equipment at pit bottom stone, relates to the whole, that part of the conclusion, the harmonic currents, have been responsible for the ignition source?

A. That’s correct.

Q. So that, as you understand it, the investigation, as the report indicates of course has come to a conclusion regarding harmonic currents and their effect on the electrical installations but that concern, I take it from your last answer, extends not just to the, for example, the variable speed drive for the main fan but also the variable speed drive at pit bottom stone?

A. That’s correct.  In fact all variable speed drives within the mine which Mr Reczek will give – it’s a complex area obviously and Mr Reczek will be able to detail the thinking behind that.

Q. Yes.  Well, I'll come back to that in a moment, but reverting to the question of getting into the mine, now, I take it that the investigation at least considered the possibility of trying to gain entry into the mine for itself, as part of its investigation?

A. For itself?
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Q. Well, as part of the investigation whatever the receivers may or may not be doing, the investigation would've wanted to get into the mine?

A. Ideally if we’d had access to the mine, it was of benefit, yes.

Q. But did you consider mounting your own entry to the mine, for example, into the drift?

A. No.

Q. So that was never considered nor costed?

A. Well, it wasn’t a question of, it certainly wasn’t a question of cost, it was a question of the mine is in the hands of the receivers, it’s essentially the receivers’ mine and they had processes in place to recover the drift and in the department’s position is that that was a function that they were undertaking and if it could be done safely then it would obviously be of benefit to the investigation if we could get in there, but the department’s position also is the regulate, was that it needed to be done safely before any access could be gained to that.

Q. But in essence the question of safe re-entry has been a matter within the hands of the receivers?

A. Yes.

Q. Now, a further question about forensic enquiry emerges from the fact that the Commission has before it, and you have as an investigative team, quite a lot of evidence from the videos and the colour scans derived from the boreholes?

A. Yes.

Q. And it’s been put on behalf of the families at various meetings that there should have been, or should be consideration to a borehole being driven to an area where the goaf is expected to be located for the purpose of assessing your primary conclusion in the investigation report, so there has been a massive roof fall in the goaf.  Has that been considered?

A. It was considered and it was discussed with Mr Reece and the other experts.  It was felt that it would add little value to the investigation conclusions and may not show anything of particular significance, given that we know there's been subsequent falls and there was discussion on what it would actually prove.  We acted on that advice and obviously a borehole hasn’t been driven into the goaf.  I'm unsure what the logistical implications of drilling a borehole in that terrain, I'm not aware of the particular terrain that a rig would have to be set up on so I can't comment on that area.

Q. Well, it’s not a very sophisticated question I acknowledge Mr Murray, but we’re facing a circumstance where it’s possible and the families’ hope become a probability that this mine would be re-entered in which case the theory advanced as a matter of forensic deduction, as you’ve described it, is going to be tested to the enth degree, isn't it?

A. Yeah, and look as a head investigation I had no problem with that.  We’ve conducted our investigation on the evidence available to us.  We weren't able to access the mine, should in some time in the future full access to the mine be gained and some conclusions that we’ve come to in the report are found to be not correct then obviously that’s just the way it is but we can't act on assumptions at the moment that have no evidential basis obviously.

Q. Well, without putting anything on the screen, which I must not from this report, the way the likelihood is expressed diagrammatically in your report is that there was a gas build up in the panel 1 goaf, there was a goaf fall in panel 1 pushing gas into the return, the goaf fall knocks over a stopping at three cross-cut one west, the gas in the return is diluted with the main intake return, explosive gas then comes in that mixed form in contact with electrical or metallic installations and induced harmonic currents arcing and electrical metallic installations caused the explosion?

A. I think that’s predicated as the most likely scenario, yes.

Q. Yes, now that is predicated as the scenario in the investigation report and the appendix with a good deal of comment about the goaf and so forth, I'm not concerned with any attribution, I'm looking at the cause here, but in the report, going to the first of those steps with regard to the roof fall or strata fall there is this comment which seems derived from the investigation, and in a sense it’s to make sure this is a fair process that I'm engaged in right now.  
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Q. The comment that’s made, and this is at page 27 of the investigation report, in the second to last paragraph, is that the extension of the panel width in the goaf, in the panel with extraction limits to get the coal, occurred in spite of a lack of specific geotechnical advice and geological data about caving behaviour.  Now I take it that comment is the consequence or result of the investigation processes which you are in charge of.

A. Yes.

Q. Looking for information of that kind?

A. That's correct.

Q. So as part of that, and the vast number of documents you obtained, in the investigation report at page 131?

A. Page 131?

Q. Yes.  And it’s at paragraph 3.18.8, 3.18.9 and 3.18.10?

A. Yes.

Q. At 3.18.9 there was reference to communications on the 25th of October 2010 from a Dr Lawrence?

A. Yes.

Q. And a letter addressed to an engineer at Pike with a summary of production of modelling arc covers for the panels 1 and 2, and this is expressly concerned with the expansion of the extraction width, and it is noted, it seems from that report or that letter, that extending panel 1 15 meters down dip had decreased strata stability against the planking normal fault, with the conclusion that due to lack of data critical parameters had been assumed which does result in some uncertainty.

A. Yes.

Q. So, in trying to put the two statements together with regard to caving characteristics or caving behaviour, it just seemed for the purpose of my question, that you did identify at least that piece of material regarding potential caving or strata fall?

A. Yes, well that material came from reports we’d accessed which were obviously done on behalf of Pike River by, in this case, GeoWorks Engineering.

Q. But is that in terms of your investigation the only reference you can find to, within Pike records, a consideration of strata stability or caving behaviour?

A. There was earlier in that section there was a discussion with Pike with Mr St George, which seemed to focus on subsidence implications of amending the design.  In other words, extending the panel from 30 metres to 45 metres.  There was no discussion in that that we could ascertain about how the increased width will actually affect caving behaviour within the goaf as the report alludes to.  So that’s simply more Pike River’s, I guess, thrust there was more on assuring themselves that there wouldn't be a subsidence at surface level which would bring them into conflict with Department of Conservation.  As the report notes, the extra 15 metres of the panel width, that represented a 50% increase in the unsupported span of the panel.  I think the critical thing there is, as Mr Lawrence’s comment, around due to lack of data.  For GeoWorks to come up with the advice they did, they had to assume a lot of critical parameters because they weren’t in receipt of information from Pike River which could have narrowed those parameters down in any substantial manner.
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Q. Yes, you see the purpose of my question really is not, I noted the substance issue, Dr St George wrote about it or was concerned about it, but it’s that passage in the paragraph I referred you to that extending panel 1 15 metres down dip had decreased strata stability against the flanking normal fault which for the purpose of my question seems to be direct commentary on the risk of caving a roof collapse?

A. Yes.

Q. It’s the only one I can locate in the report.  Can I now raise this with you?  Do you think there's any other reference?

A. I think there may have been some, there was some reference to if, on page 133, the report of Strata Engineering around the fault that was to the east of the panel.

Q. Yes.

A. And subsequent information from Strata that we’ve obtained and questioning them around the advice they’d given and they have clarified that if had they known that extraction was to be increased 15 metres closer to the fault it would've provided a different kind of advice to Pike River Coal around the viability of extending that panel width.

Q. So that’s at paragraph 3.19.7 at page 333.

A. That's correct and it also goes on to then say the fact of safety, this is to discuss the factor of safety being reduced as the panel becomes wider obviously.

Q. So, the comment from Dr Lawrence in his letter that we looked at was sent on 25 October 2010?

A. Yes.

Q. So, we’re 25 days before the explosion.  Did you look for a response within Pike either by way of interview or in record to such advice?

A. I can't say with certainty that it was discussed with the geotechnical engineer without having the transcript in front of me and Pike’s geotechnical engineer.

Q. You'll see the significance of the question I hope Mr Murray, given the highly likely scenario you conclude because at the same page, 131 at paragraph 3.18.10, “The risk of the increased height of sandstone caving is noted is that it would occur as a plate-like failure across the full goaf roof expelling out a large plug of whole concentrated methane into the workings of the mine.”

A. Yes.

Q. It’s right on the button in terms of the conclusion, isn't it?

A. That's correct.

Q. Now –

A. If I can just comment on that.  The report goes on to say that Pike River should've delayed continuing to increase the size of that goaf until more investigation of the indications of that were carried out.  That wasn’t done.

Q. Yes.

A. So they went ahead and increased it anyway.

Q. Yes, by that answer or by that statement you've identified the reason for my question Mr Murray, I wasn’t going to go to that thank you.  Now, I want to turn to the way the report addresses the possible ignition sources and this appears at page 77 of the report and I acknowledge immediately that in the report you've covered the whole spectrum of possible causes or sources including contraband, the use of diesel machinery in a way that was unsafe, a host of things.  I'm concerned with this section at page 77 which are the probable ignition sources conclusions and none of which can be conclusively discounted?

A. That's right.

Q. The first of those most likely is, as you've said, electrical arcing at the end by electrical equipment such as the fans, the DCBs continuous miners or on conducted metal and this is – I'm not going to ask you technical questions but it’s stated as due to high frequency currents caused by the VSD installations.

A. Yes.
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Q. So before I come back to my primary question, we’ve then got, in a most likely category, electrical arching at the main fan, second of them, and thirdly electrical arching at the gas sensor near the top of the ventilation shaft.  And then four, because we’ve only got four, potential ignition source here in this section is the diesel in vehicle engines, if the safety circuits are defeated or they are poorly maintained and they’re right through the mine.  Now of those four ignition sources identified, at page 78 of the report, the last of them, the diesel engines, is to a degree put aside by the last sentence at page 78, paragraph 4 at the top.  “To support the diesel vehicles as an ignition source would require accepting that the timing of the start-up of the fluming pump VSD was an unrelated coincidence.”  That’s a direct lead-back to the reports findings based on highly technical information and analysis regarding the start-up of the fluming pump is it not?

A. Yes.

Q. So it’s not just an inference, really the report has expressed that, yes, you can't, it could not dismiss a diesel vehicle engine, but when we look at the significance of the start-up of the fluming pump variable speed drive, you’d have to say, well, that’s unrelated and this report concludes that it is related?

A. Well, it expresses a strong likelihood that it’s related otherwise you'd have to accept that it was purely coincidental.

Q. Yes.  Now, because you're not an expert in this area, I simply want to refer to the report in one paragraph to link that statement and it’s at page 71, at paragraph 2.43.4 and this is under a heading on the previous page 70, of, “Powerload in the minute before the explosion.”  And this clearly, and Mr Murray I'll ask you to confirm, is integral to the conclusion that you’ve reached about the sequence of events which your report or the experts conclude is the likely cause?  This paragraph at page 71 refers to the way, as part of the sequence, of the slurry pump system starting up and what’s called the loop cooling pump had started, that’s evident from the SCADA system and the system was pressurised by 1545 hours, 33 seconds SCADA time or and it’s crucial words, in the one to four seconds prior, that is prior to the explosion Mr Murray?

A. Yes.

Q. Based on this it’s almost certain the number 1 fluming pump VSD had been given a start signal and would have begun to ramp up.  This is likely to have occurred in the seconds before the explosion, and there’s information from the surface water delusion pressure reported by the SCADA system.  So that identification of the moment at which the number 1 fluming pump, VSD, would’ve begun to ramp up, just seconds before the explosion, is the link to the conclusions reached with regard to the ignition source and putting aside the diesel vehicles because otherwise this is simply too coincidental?

A. Essentially, yes, obviously Mr Reczek will be able to describe a lot more detail, because it is a prime-end sequence and a ramping up of the VSD bore so, which occurs over several seconds or tens of seconds, I'm certainly not prepared to comment in much more depth than that around the electrical sequence.

Q. No and I won't ask you to.  Now, in that sequence there is, we’ve been through of the goaf report, expulsion of air, expression of air, there is as part of the sequence the knocking out or through of a stopping?

A. Yes.

WITNESS REFERRED TO EXHIBIT 34/1
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Ms Basher, exhibit 34/1.  Do have your laser there beside you there Mr Murray?

A. Yeah.

Q. Could you identify on the plan the stopping that is referred to as potentially being knocked out?

A. The stopping in this area here.

Q. Can you go to the screen on the wall, with the laser?

A. It’s this stopping here.  So if that stopping was compromised obviously that's the only barrier between methane then pushing into the intake which would obviously then allow methane into the working areas.

Q. Now the discussion about the stoppings is set out at page 113, or part of the discussion, and at paragraph 3.12.12 the department, your department has identified three reasons why rated stoppings would have enhanced the safety of the men underground.  Now I'm not concerned with what might have been?

A. Yes.

Q. Looking at the evidence that’s available to the investigation team, 3.12.13, the most likely scenario, as you've explained, identifies the failure of the stopping in cross-cut three one west through over-pressure from the goaf wall as an early step.  And then you refer to stoppings rated to 35 kPa in cross-cut three and four one west would have almost certainly prevented the ingress of methane into the B heading main intake.

A. Had they been rated to 35 kPa?

Q. Yes.

A. Yeah.

Q. The next point drawn from the expert assistance or opinion is that the over-pressure way to the roof fall would not have exceeded 10 kPa.  The inference therefore being if the stoppings had been robust enough to withstand the over-pressure from the goaf wall, the methane would have been carried directly out via panel one through the main return without going through the active workings, so to reduce the potential ignition sources?

A. Yes, that's correct, yeah.  And Mr Reece would probably be able to comment in a lot more detail around that area.

Q. So when the comment is made in the next paragraph that the stoppings at cross-cut three and four one west were a questionable strength even for a temporary stopping and not constructed in accordance with underground standards SOP.  Where does that derive from?  Who is the expert providing that information?

A. Well the stoppings, the 35 kPa rating is part of the Queensland standard.  What the report alleges and Mr Reece will comment in more detail on that as that – the stoppings weren’t designed to any particular standard.

Q. So it’s his assessment of the stoppings that we'll get to in the course of this week then?

A. Mmm.

Q. Is it your understanding, I think it’s in the report, that these stoppings in fact or that stopping was one of at least two that were going to be made permanent stoppings?

A. I can't comment categorically on that.  I think so but that’s probably, but certainly that one was.

Q. Now I want to just now to conclude, just clear away a few things that had been very much in the ring in the broader scope of this Commission and no doubt your investigation, but one of the matters that’s been recurrent has been the lack of a tube-bundling system?

A. Yes.

Q. And desirable though clearly it must be, does it form or the lack of it form any part of the reasons for the conclusions expressed in this report?  In other words, you'd had a tube-bundling system.  Would the roof fall from the goaf had occurred anyway in the circumstances we infer?

A. Yes.
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Q. What would the tube-bundling system have done then in those circumstances to perhaps have prevented this explosion?

A. Well, the tube-bundling system would have formed part of their methane management system so in addition to the real time monitoring it would allow greater analysis of gas trending and an analysis of more gases than what was analysed by the real time monitoring system and obviously it would have obvious benefits after the fact of the explosion in terms of the gas make in the mine post explosion.

Q. Yes, but does that answer indicate that it’s your understanding from your non-technical position that tube-bundling may have provided information about the amount of gas that was in the mine more accurately for the purpose of assessing risk?

A. Well, certainly, yes, it certainly would've confirmed the accuracy of their telemetric system which had several monitors which weren't working.

Q. And related to that question the report at page 72 provides some information about the volume of methane necessary to produce the 52 second explosion, expulsion of air from the main drift and we’re talking about 2500 cubic metres, it is from the panel with a void volume of 6000 cubic metres of which 5000 could've been filled with methane, this is at page 73 of the report, paragraph 247.2 and in addition to the methane in the void further methane could've been released during a roof collapse from the freshly exposed coal in the Rider seam or from the crushing of the remnant pillar and the stump and it could be, and these are the words of the report, “The release could be very quick and as large as 20,000 cubic metres.”  Now, my question is that the tube-bundling system may have provided more accurate information about the gas in the mine because the report shows quite clearly that there was not sufficient information held by Pike River about the true extent of gas for a whole lot of reasons?

A. Yep.

Q. But in the circumstances described in that paragraph this is an event which is instantaneous and the traffic or flow of the gas is at speed?

A. Yes.

Q. Over a very short distance to the electrical workings?

A. Yes, the tube-bundling wouldn’t have had any effect on that at all because it takes a certain amount of time for obviously the gas in the tubes to go to the surface and then be put through their chromatogram.

Q. So working backwards to the previous questions and answers what would've made a difference in that sudden and rapid expulsion of air was a stopping which worked?

A. Yes, I'm a bit wary about treading on evidence that Mr Reece is going to give but, yes, but there may be others that Mr Reece will discuss.

Q. I think I only have one more question Mr Murray and I may even pass on that, I'm just checking on whether I need to ask you this question.  I know you can't give me a technical answer to this question, but the report at page 25 makes a comment which relates to the sudden expulsion of air and it’s really to do with what was in place or not in place that may have still had some impact on whether an explosion occurred or not and this is in your heading, “Issues identified in the investigation.”  Now, it comes six bullet points from the bottom of page 25, that, “Pike River had not installed a pressure transducer or pressure micro-switch to isolate power to the mine in the event of overpressure from a goaf fall.  It was foreseeable that the electrical equipment in the mine could be exposed to a big push of gas.”  
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Q. Now, until now I didn't have any idea what a pressure transducer was but in the context of what you now know as the investigator, lead investigator, is that intended to convey that had there been a transducer or micro-switch, in the event of overpressure, that the electrical equipment could have been turned off and neutralised?  Is that what you’re saying?

A. I think it’s in more in the context and the pressure transducers come directly from advice from the experts so Mr Reece will cover that directly.  About additional barriers that Pike could've had in place to either mitigate or prevent happening what happened, so rather than relying on a single barrier than the pressure transducer, I guess its efficiency in whether it would work becomes a bit of a matter of conjecture but it certainly is something that the experts felt should've been in place and I'll probably have to leave it at that.

Q. My remaining questions I think are going to be asked by someone else, but I'll flag them anyway in the context of my other questions.  The electrical equipment is, for the purpose of classification, either in a restricted or unrestricted zone, and we see that in the exhibit 34/1.

WITNESS REFERRED TO EXHIBIT 34/1
Q. Just with the laser could you just, there are people in this room who can't see the dotted lines which mark the boundary of the restricted or unrestricted zone.  Could you just track it on the screen please?

A. No unfortunately the boundaries aren't there, but essentially the unrestricted zone was this area here and there is a restricted zone was, and it’s not a defined line, is areas inbye of that towards the workings.

Q. Can you see a dotted line there running up to the main ventilation fan?

A. So this is, this area here –

Q. No down at the main ventilation fan, on the hard copy we’ve have a dotted line which marks it.

A. Oh, in here yes, yes.

Q. Do you see it?  Yes.  So now within that area you’ve just described or shown to the right of that outbye, we have electrical equipment?

A. Yes.

Q. And am I right in thinking that the conclusion of this report in terms of the harmonic currents is that they are implicated in the potential for the arching which is one of the sequence of events leading to the explosion?

A. The short answer is yes, but Mr Reczek will have to detail that evidence.

THE COMMISSION ADDRESSES COUNSEL ASSISTING – REPORT EXERPTS DISCUSSED
COMMISSION adjourns:
11.35 AM

COMMISSION RESUMES:
11.55 AM
THE COMMISSION addresses Mr Hampton 

cross-examination:  mr hampton

Q. Mr Murray, there are matters of conflict I want to ask you about.  I act for the EPMU, the union.  First, in some of the initial interviewing that was done of employees, in particular employees of Pike, did the company, that is the Pike River Mining Company itself attempt, and I think successfully at least on some occasions, to have their lawyers sit in on interviews of employees?

A. Yes, in the very early stages, in the first week or two.

Q. And did the union have to intervene and say that that was considered to be inappropriate?

A. Well, at interviews that the company lawyers were present in, the interviewers, the Department of Labour and police interviews were quite clear in asking the company lawyers, who I believe were Bell Gully at that stage although there – during that transition phase, who they were representing and made it quite clear to them and then asked the interviewee if they were comfortable having the lawyer present.  The EPMU subsequently in discussion, and I recall a bit of a discussion with Jed O’Connell that I had around this, intervened and there was some discussion and after that discussion there was no longer a company lawyer present.

Q. Did you not pursue that the mere presence of a company lawyer in the same room, even if that person, he or she, didn’t intervene in the interviewing process, the mere presence of might be seen as intimidatory of an employee?

A. I think it depends on the individual but we had limited powers to deny people access and if an employee says they are comfortable with the company lawyer being present it’s not for us to say well, no there can't be.

Q. All right, secondly then on conflict the people that were part of the investigating team, did that include people such as Mr Poynter and Mr Firmin?

A. No, Mr Poynter and Mr Firmin were not part of the investigation team.

1200
Q. Didn't Mr Firmin sit in on some of the interviews, say of Daniel Rockhouse and Mr Smith the survivors?

A. Both Mr Firmin and Mr Poynter provided advice and information outside the investigation, core investigation team.  Mr Poynter briefed the police team on matters of mine and to clarify various issues in the early days and yes I believe did sit it, one or both of them sat in on some of the earlier interviews but they weren't part of the – they were there to clarify any points rather than actually conduct the interview.  They didn't conduct the interview.  But they were both there as department employees, obviously.

Q. Again, was any thought given by the department to whether it was appropriate that those, either of those two should be sitting in on interviews?

A. Well, they sat in on interviews that obviously we felt weren't of a conflictory nature in terms of their role.

Q. In paragraph 11, you spoke of the primary purposes of the investigation including considering the adequacy of the precautions required under the HSE Act taken by a number of duty holders in relation to mining systems and methods?

A. Yes.

Q. Given the evidence that have been placed before this Commission concerning the Department of Labour’s mines inspectorate and the individual inspectors and the duties of those inspectors, did your investigation include any scrutiny of the department itself in relation to what might have been seen as its possible contribution to what took place in terms of planning, development and actual mining within the Pike River Mine?

A. There was a scoping document written up at the start of investigation, part – the investigation that I conducted did not include the role of the department investigation other than in an oblique way obviously around egress and where it intersected with the key investigation components and also we didn't look in detail of the design of the mine, we left that to the Commission and that decision particularly was made an interest of the time, we had to conduct the investigation.

Q. I'll break that down a little bit, there was a scoping document, did that include scrutiny of the department’s role in terms of the mine design, the planning, the developing and the actual mining?

A. No.  No it didn't, not in the core context of the investigation.

Q. Well, was there any scrutiny then by the department at all of its role through its inspectorate in how this mine was planned, developed and eventually put into production?

A. Well, there was an independent report obtained by the department from Doctors Gunningham and Neal around the department’s role and the role of its inspectors, that was separate to the investigation.

Q. So, the Gunningham and Neal is the only scrutiny that was given to the role of the inspectors and the inspectorate?

A. Yes, in the context of this investigation, as I said, we didn't examine the role of the inspector.   The inspector’s not a duty-holder under the Act.

Q. Have you been disturbed at all by the evidence that has been heard by this Commission as to the performance of the duties by the inspectors in relation to Pike River?

objection:  MS MCDONALD  (12:04:06)

Commissioner panckhurst addresses mr hampton

cross-examination:  mr stevens
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Q. Mr Murray, is it correct that you were head of investigations for the department from the very outset?

A. Yes.  I arrived in Greymouth I believe on the Sunday after the explosion.

Q. So that would have been –

A. Twentieth.

Q. – the 20th or 21st in fact, I think, of November 2010.

A. Yes.

Q. And part of that role was to establish appropriate custody of various items including in your brief you mentioned coke-like material from the top of the ventilation shaft?

A. Yeah, well that evidence was gathered during the course of the investigation, yes.

Q. And I think you were a former policeman so you would understand the importance of that and I'm not questioning how it occurred, but you had an understanding of what was necessary for retaining those items safely?

A. Yes, once the investigation got underway, yes.

Q. And you've also given evidence today and in your statement about the engagement of several experts and that I think you added today that they came to New Zealand a lot and you spent quite a bit of time with them.  Is that fair?

A. Well on several occasions, yes they came over.  We've been in constant contact with Mr Reece in particular.

Q. And I just want to explore with you one of the reports filed on the Commission’s website over the weekend from one of those experts you mentioned and that's a Mr Colin Ward.  You familiar with Mr Ward who’s mentioned in your brief?

A. Mr Ward, yes.

Q. Yes.  And there is a document.  Ms Basher, perhaps if we could have it up.  DOL3000.14.0006.

WITNESS REFERRED TO DOL3000.14.0006

Q. But I presume the investigation has, Mr Murray, consumed pretty much all of your time since that weekend back on the 21st of November 2010.  Would that be fair?

A. It’s certainly consumed a majority of my time for the first six or seven months.  In recent months my role as head of investigation has been more in an oversight role with counsel assisting and Mr Stewart as investigation manager pretty much runs the day to day investigation and the correspondence with the various experts.

Q. Would you have read the various reports that have been filed by the department in respect of the investigation?

A. Sorry, could you repeat that?

Q. Would you have read the various reports filed by the department in respect of the department’s investigation?

A. I read most of the reports.  I may not have read all of the very recent reports and correspondence, particularly around some of the electrical stuff over the Christmas break.

Q. I think Mr Ward, it would appear, was involved in the analysis of the samples taken from the top of the ventilation shaft, correct?

A. Yes, it would, yeah.

Q. And that analysis was to give information about the initial explosion wasn't it?

A. Yes.

Q. And it was therefore one of the early samples that was taken and ahead of the second and subsequent explosions, to be able to give information about the first explosion?

A. Mmm, I can't comment when the exact samples were taken, sorry.

Q. Are you aware that, well do you know that the samples of that material were gathered up by Mr Robin Hughes prior to the second explosion?  Are you aware of that?

A. No I wasn't.

Q. But you can confirm they came from the top of the ventilation shaft?

A. Yes, yeah.

Q. And if you have a look at the document that’s been brought up, headed “Further notes on shaft samples from Pike River Mine,” that’s dated October 10th 2011?

A. That's correct.

Q. And was that about the time that that material was analysed to the best of your knowledge, sometime in late 2011?
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A. Yeah, I'm actually not sure when that material was analysed and Mr Reece could probably answer that question.

Q. Well, are you aware if you had that analysed as soon as you started your investigation or was it sometime later after the mine had been sealed?

A. Look, I don’t recall when the exact time was that analysis would've taken place on it, a lot of the material was supplied to the various experts over time, some analysis was done – a lot of analysis was done by various parties, I don’t recall the exact dates or when material was analysed.

Q. What I'm trying to understand Mr Murray is are you able to say if that was done in the first week?

A. No, personally I'm not, no, I'm not.

Q. And so, sorry, just to be clear who would know that?

A. Well, it’s part of, it forms part of the expert evidence, certainly Dr Cliff would be the person who was dealing with a lot of that evidence, the first week of the investigation, well, the investigation didn’t start until the 29th of November so the first week after the explosion was very much a recovery and the investigation team had very little to do with starting the investigation at that time because we didn’t have access and obviously efforts were concentrated on the rescue efforts.

Q. So, we can assume that that analysis wasn’t done in the first 10 days after the explosion?

A. If you're talking about the first 10 days after the explosion, no, it wouldn’t have been, certainly not by us.

Q. Now, have you read this document or do you understand why that analysis took place just broadly?

A. I haven't seen this document, no.

Q. Are you aware that those samples that while you analysed the amount of coking in the coal forced out by the explosion is to give an indication as to the temperature the coal would've been exposed to in the explosion?

A. Yes.

Q. And that’s from the discussions that you've had with the experts, correct?

A. Well, that’s from information in the report from the experts, yes.

Q. And that analysis can also give an indication of how long that coal that was forced out by the first explosion was exposed to that heat, can't it, are you aware of that?

A. I would imagine that’s a likely inference, yes, I presume from the degree of coking of the coal.

Q. And another inference from the analysis therefore is what temperature would’ve been within the mine at the time of that first explosion, correct?

A. Yes.

Q. Yes.  As head of the department’s investigation team into Pike have you been generally following the Commission’s hearing?

A. Yes I have, I can't confess I've sat there and listened to it on a daily basis but I've kept abreast of proceedings.

Q. You would be aware that a critical issue at the time of the rescue and recovery was the survivability of conditions within the mine following the initial explosion?

A. Yes.

Q. And I wonder if we could go to page 3 please Ms Basher of that report, just highlight the first full paragraph.  If you want time to read that Mr Murray please take it.

A. Yes.

Q. And it’s your understanding that from that information it’s able to be determined that the heat within the mine from the initial explosion could've ranged from 500 to 900 degrees Celsius?
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A. Yes, I'm just trying to recollect the issues around this, but there's no way of knowing obviously where that coal particulate came from within the mine, so it’s quite a broad deviation on potential ranges but I'm quite happy to accept that as a...

Q. Yes, and was it your understanding that you have that range because some particulates would have come from some parts of the mine and some of the particulates from others and therefore you could have a range that almost doubled from 500 degrees Celsius to up to 900 degrees Celsius?

A. Yeah, that’s my understanding.

Q. And would you accept this as the head investigator that that information was likely to be highly relevant to the question of survivability following the initial explosion?

A. Well I'd imagine it would be relevant to certain areas of the mine where the temperatures were at that range yes, but I can't comment that the mine was in that temperature range throughout the whole mine.

Q. But you were presumably aware from an early time that the mine was in development and it was a relatively small mine at the time it exploded?

A. Yes.  But I'm also aware that Mr Rockhouse suffered no effects of blast damage.  Therefore, the explosion had mitigated in terms of the flame front well before it reached him.

Q. And where was Mr Rockhouse when he suffered; in fact, when he was I think knocked unconscious wasn't he?

A. Mr Rockhouse was in pit bottom stone so he was roughly 500 metres from Spaghetti Junction.  So, as I say I'm only a layman but I wouldn't imagine that a 900 degree centigrade heat would have been mitigated in that short a distance for Mr Rockhouse to suffer no effects of burning at all.

Q. But he was about at least a half a kilometre away wasn't he?

A. Yes.

Q. And is my recollection correct that Mr Rockhouse was the closest survivor to pit bottom?

A. He was there, yes, him and Mr Smith.  He was closer to inbye, yes.

Q. And even half a kilometre away from pit bottom his evidence raised, did it not, the intense heat from the blast?

A. I think it was more of a flash.  I don't recall him talking about intense heat.

Q. Do you recall evidence of many of the local mining experts, that they were very frustrated immediately following the explosion that in their views the consideration of survivability was being stifled by, amongst others, the department?

A. I followed some discussion of that around the recovery time.  My focus was obviously on the investigation and setting up the investigation phase, but I'm aware of the discussion that occurred at the time.

Q. And are you aware that at least some of those same experts were predicting that the mine would re-explode unless it was inertised and sealed?

A. I can't remember the exact conversation but I'm happy to accept that was part of the discussions that were occurring.

Q. And that there was discussion that further explosions were likely to make any recovery more difficult if not impossible?

A. Yes that would be an obvious conclusion to that.

Q. Are you aware, and you may well not be, that Mr Hughes when he took those samples urged that they be quickly analysed to aid consideration of survivability?
A. No I'm not and the analysis at that stage would have been in the hands of the police team who were under Gary Knowles and part of the recovery, not as part of our, certainly not a part of our investigation at that stage because it hadn't commenced.

Q. You'd accept wouldn't you from your involvement in the investigation over the last nearly year and a half that it’s a highly technical field?

A. There's certainly a number of technical areas that were traversed, yes.
1220

Q. Do you think now knowing that the initial explosion was between 500 and 900 degrees illustrates why a mining expert should control any rescue or recovery involving coal mines?

A. Well, I think that’s an issue for the Commission to comment on not me, to be quite honest.

Q. Yes, but with respect sir, you’ve spent the best part of a year and a half investigating it and you’ve just said that there are a number of technical issues so unless I'm stopped I would be interested in your opinion?

The COMMISSION ADDRESSES MR STEVENS – LINE OF QUESTIONING DISCUSSED

cross-examination:  MR WILDING

Q. Mr Murray, I’d just like to understand whether the department had access to any of the variable speed drives.  In paragraph 3.37.10.5, of the department’s report page 160 to 161, it states, “Five VSDs were removed from the site with what were described as power structure failures.”  

WITNESS REFERRED TO DEPARTMENT OF LABOUR REPORT PAGE 160-161
A. Sorry Mr Wilding could you just refer that paragraph again?

Q. Page 160, the very bottom paragraph, “Five VSDs were removed from the site with what were described as power structure failures.”

A. Yes.

Q. And then in paragraph 3.37.10.7 on page 161, it states, “PRCL in consultation with Rockwell, then replaced the 700L water-cooled VSD with a more powerful 500 kilowatt, 700H air-cooled VSD over the weekend of 29 to 30 October.”  
A. (no audible answer 12:23:19) 
Q. Are you able to tell us where those VSDs were returned to?

A. My understanding is that they were returned to Rockwell.

Q. And whereabouts is Rockwell based?

A. Well, they’re based in Australia and in the US.  My recollection I believe it was that two went back to Australia and three went back to America but I stand to be corrected on that.

Q. Having regard to the importance of VSDs as a potential cause, did the department seek access to those VSDs?

A. We followed up with Rockwell as to whether they had analysed the failures of those VSDs and whether they had a report alluding to those failures, we were advised in writing from them that they actually had no such report which I confess I found a bit bizarre at the time but they did supply an amount of data over several months after that that we’d requested but the last of that didn't arrive until January.

Q. So you haven't sought or had physical access to the equipment?

A. No not those VSDs.

Q. So that information that was received up to January this year, presumably then wouldn't have been able to be taken into account for the purpose of this report which of course was published last year?

A. That’s correct and we’ve alluded to in the chapter on electrical safety that we are still continuing with some lines of inquiry around that and the VSDs are obviously one area of that.
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Q. And you will update that aspect and presumably advise the Commission of any updated view?

A. That is the intention.  The delays for several months was toing and froing with the letters from lawyers obviously, why we wanted to see them, what purpose did it serve et cetera, et cetera.

Q. Are you able to indicate how long it might take for that material received to be considered and reported on?

A. Well, that’s probably an issue for Mr Reczek to address, he is in receipt of that material now.

Q. I just want to turn to a slightly different issue which is the people who you may not have been able to interview or speak with.

A. Yes.

Q. During the inquiry, you had a couple of limitations in relation to witnesses, one presumably was the 12 month timeframe?

A. Yes.

Q. And another presumably that some of the witnesses were overseas?

A. Yes, we did travel to Australia and interview a number of witnesses though.

Q. If I could just go through some names to find out whether they either have been spoken with or will be spoken with.  The first is Jim Rennie who was a ventilation consultant from Australia who gave advice to Pike River as late as August 2010, was he spoken with?

A. No, he wasn’t spoken to initially.  We are intending to speak to him because some of his work has come to light through other statements but quite late in the piece, as late as November.

Q. Do you know when that’s likely to occur?

A. I think we’re in negotiations at the moment to speak to him.  Mr Stewart advised me the other day.

Q. I gather from the reference in paragraph 3.19.7 of the DOL report that you've had email communication with Strata Engineering?

A. Yes.

Q. Is that correct?

A. That's correct, yes.

Q. Have you spoken with anyone from Strata Engineering, who provided assessment in relation to wind blast potential in August 2010?

A. No, we haven't interviewed them.  The reports from consultants were analysed by relevant experts on our team and the decision was made that only if there was discrepancies in those reports or advice, because obviously it’s a complex area, we wouldn’t be able to assess the veracity of those reports, would we then go back and seek clarification, we did that with Strata around some of the advice that they’d given and they did respond in writing to us.

Q. I've just got four more, Dr William Lawrence from GeoWorks Engineering which reported on the hydro-panel width?

A. Yes, similarly to Strata Engineering, where we had his report which we assessed and analysed and we took the limitations of the report which were acknowledged by him, we didn’t see that we needed to actually interview him on aspects of that on advice from our experts.

Q. What about Udo Renk who was the technical services manager?

A. We spoke to Mr Renk on several occasions including a two hour conversation by phone with Mr Renk in Canada and we’ve had discussions with him since and we will be speaking to him again.

Q. And I take it that if the Commission seeks the outcome of that you will advise it of that?

A. Yes, certainly.

Q. What about Tony Goodwin who was the engineering manager at one stage?

A. I can't comment sorry on Mr Goodwin.

Q. And just finally, Jerry Wallace of Hawcroft Consulting who conducted insurance audits?

A. We obviously are in possession of the audit.  At the time of the audit there wasn’t anything that came out of it that we felt we needed to speak to them about, there was subsequent information that covered off a number of the areas around the audit, obviously if we feel as we go forward that we need to consult with him or speak to him on various aspects we could do so.

Q. If I could just turn to another aspect which is the sources of the standards referred to in the report, and the report draws on regulations and guidelines from overseas in various parts.

A. Yes.

Q. And I presume that’s because there were a number of relevant matters that weren't covered by New Zealand legislation and regulations?

A. Yes, that's correct.
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Q. And it also refers to the Minex guidelines which are an industry promulgated guideline, is that correct?

A. Yes.

Q. And once again, that would be because of the lack of a, essentially an impartial government promulgated industry specific code or guideline?

A. Yes and also that Pike River had referred to adopting a number of overseas standards, particularly Queensland standards in certain areas, so obviously we looked at those standards to see if they’d met the requirements of the standards they were putting up.  The other issue was obviously comparing what is best practice in New Zealand with overseas we, in addition to Pike River, we really only have one other large company here which is obviously Solid Energy, we couldn't rely on just comparing Pike River with Solid Energy for obvious reasons so we had to sort of go further afield of that in terms of looking at international standards and what is acceptable overseas, particularly Australia.

Q. In an investigation such as this, would you be assisted by New Zealand promulgated codes and guidelines?

A. Yes, insofar as they relate to specific issues, but we are also greatly assisted by Mr Reece and other experts in terms of their knowledge of Queensland and Australasian standards.

Q. Just finally I want to turn to a topic touched upon by Ms McDonald QC and Mr Davidson QC which are the steps that the Department intends to take now to identify the cause of the tragedy.  What advice does the Department have about when there will be access likely to the drift?

A. Well, we’re working with the Pike River manager at the moment and we’ve had correspondence with him as recently as last week.  We don’t envisage that it’ll be a matter of weeks, we envisage it probably will be a matter of months.  We’ve gone back to Pike River receivers and via the mine manager and told them what we require from them which is a process from go to whoa, if you like, of the recovery of that drift and they, as far as I know, they’re preparing that.  Those conversations have been between the manager and Mr Taylor who is the acting chief inspector of mines at the moment.

Q. Upon access to the drift, what steps does the Department intend to take?

A. Well, obviously we’d have to look at the forensic evidence as I say, Mr Reczek is keen to examine the VSDs, obviously that examination may have to be done by a third party given the difficulties of going in there and possibly, quite possibly Mines Rescue, I think to a large degree it would depend on what we find in the drift and the conditions in the drift and we’ll be guided by, to a large extent, by Mines Rescue around that.

Q. Appreciating that there are a number of uncertainties are you able to give an indication of how long it might take from when there’s first access to the drift for the Department’s experts to examine that and then provide a report back to the Department?

A. No I certainly can't say with any clarity around that.  It would depend on what evidence is in there and how valuable it is forensically.  I did discuss this matter earlier on with Dr Cliff after the subsequent explosion around forensic evidence and his opinion at the time was that the subsequent explosions would have obviously had a big impact on the value of forensic evidence but until we have access to it it’s obviously difficult to determine.

the commission addresses mr haigh – order of questioning 
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cross-examination:  MS SHORTALL 

Q. Mr Murray, one of the primary purposes of the Department of Labour’s investigation as I understand it from your evidence, was to establish, if possible, the cause of the explosion on the 19th of November 2010, is that right? 

A. Yes that's correct.

Q. And I don't want to linger on this but I just want to confirm a couple of matters with you.  It’s not been possible for the actual cause of the explosion to be established has it?

A. No, not with certainty.

Q. Rather, the Department of Labour’s investigation has only been able to identify potential causes, right?

A. Yes.

Q. And there's actually ongoing doubt about what caused Pike’s mine to explode on the 19th of November 2010 isn't there?

A. Yes.

Q. Now, the Department of Labour’s investigation into what caused the explosion on that day relied chiefly on interviews and documentary evidence from various parties.  That's your evidence isn't it?

A. As well as obviously gas modelling that we looked at and I guess what you’d refer to as hard data, a lot of which came from the SCADA system and various documentation from power companies around power draw, et cetera around the electrical area.

Q. So it follows doesn't it, that if individuals weren’t interviewed or if documentary evidence was not available, information from those individuals or documents wouldn't be reflected in the Department of Labour’s investigative findings, right?

A. Yes, it’s quite possible with the obvious proviso that that information may have been covered by other witnesses or other documentation.

Q. Well are you familiar with evidence given to this Commission by the likes of Neville Rockhouse and Don Elder that Pike River was under financial pressure that may have compromised safety in some respect?

A. Yes, I'm aware of that evidence.

Q. And the department has observed as part of its investigative findings hasn’t it, that Pike should have expended cash to purchase certain additional equipment like extra sensors and detectors?

A. I need to be clear here that the issue isn't all around cash and purchasing ancillary items to ensure safety.  It’s around systems and processes and culture also.

Q. Well, would you agree with me that individuals employed by Pike in its finance department might have knowledge of any alleged spending restrictions at Pike?

A. Well some individuals certainly would.  I would imagine the chief financial officer would.

Q. But the Department of Labour didn't interview the chief financial officer at Pike did it?

A. No we didn't.

Q. And the Department of Labour didn't interview anyone in the finance department at Pike as part of its investigation did it?

A. No we didn't.

Q. The Department of Labour didn't interview Pike’s purchasing coordinator, did it?

A. I'm not sure whether we did or not actually, on that score.

Q. Well do you understand that the Department of Labour and police have provided to this Commission hundreds of interview transcripts?

A. Yes.

Q. And I'll put to you that having been through those, I can't find or no one in my team can find an interview of Pike’s purchasing coordinator.  Do you have any reason to believe –

A. No I'm quite happy to accept that.

Q. And Pike’s stores supervisor hasn’t been interviewed by the Department of Labour as part of its investigation, has he?

A. No.

Q. In fact, the department didn't interview anyone in the purchasing department at Pike as part of its investigation did it?

A. I believe we interviewed the logistics manager.  I can't recall the man’s name.

Q. You don't recall anyone else connected with the purchasing department having been interviewed do you?

A. Well other - not directly concerned to the purchasing department, no.

Q. Now you've also given evidence that systems at the mine, including their design and the technical experience of managers were focus areas of the Department of Labour’s investigation, right?

A. Correct.

Q. Mr Wilding has asked you about some individuals and whether the department spoke to them during their investigation.  I'd just like to put some additional names to you.  The department didn't interview Corrie van Wyk did it?

A. I can't comment whether we did or not, sorry.

Q. And again, if I tell you that having gone through the interview transcripts our team has found no evidence of such an interview being conducted?

A. Quite happy to accept that.  As you know, we've conducted nearly 300 interviews.  I don't know them all by name.

Q. As I understand, this gentleman was the acting tunnel manager from August 2006 until August 2007?

A. I'd quite happily accept that.
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Q. The Department of Labour didn’t interview Kobus Louw, did it?

A. Mr Louw’s name is quite familiar but if you don’t have a transcript then perhaps we didn’t, but Kobus Louw’s name is very familiar.

Q. Yes, it comes up often, doesn’t it, Mr Louw’s name?  You understand that Mr Louw was the tunnel manager at Pike from August 2007 until October 2008 when the tunnel hit coal and then he was the mine manager from October 2008 until February 2009.  Do you recall those details sir?

A. Yes.

Q. The department didn’t interview Mick Bevan, did it?

A. Don't know.

Q. Mr Bevan was the mine manager from February to April 2009, right?

A. I'd have to accept that.

Q. Well, let me just try one more, the Department of Labour didn’t interview Mick Lerch either, did it?

A. Once again, if you say we didn’t, we didn’t.

Q. Well, I'm just working from the transcripts that have been provided to the Commission?

A. Well, I don’t have the transcripts in front of me and with over 300 witnesses I can't remember exactly everyone we interviewed by name.

Q. Well, if I put to you that our team has not been able to find an interview transcript of Mr Lerch?

A. I'm happy to accept that and some of those is, it’s not every witness is willing to be interviewed also, we don’t have any compulsive power to interview everyone we want to interview.

Q. Do you have any recollection or reason to believe that Mr Lerch would refuse to be interviewed?

A. I don’t in Mr Lerch’s case, no.

Q. Do you understand that Mr Lerch was the mine manager at Pike from December 2009 until June 2010, just months before the explosion?

A. Okay.

Q. Do you understand that?

A. Yes.

Q. Now, you've given evidence that the Department of Labour immediately deployed staff to the mine to provide assistance on the 19th of November.  Do you recall that evidence?  It’s in your brief?

A. Yes, yes, yes.

Q. And those staff based themselves at the mine site offices, right?

A. On a shift rotational basis, so the staff were based in Greymouth and unlike the police we didn’t have the luxury of having enough staff to run around the clock so essentially we had three or four people who had the expertise to assist and obviously those staff couldn't be available 24 hours a day so we made them available on a rotational basis.

Q. And do you understand that emergency support and staff, including Department of Labour employees, were working and in some occasions effectively living in Pike’s offices up at the mine site in the days and weeks following the explosion?

A. I believe so, at the control base, yes.

Q. In the midst of company file cabinets and documents, right?

A. Yes, well, I don't know that they were working in the midst of the company documents, I'm not sure personally what room they actually inhabited and whether, what Pike’s security arrangements were right at the time.  We did take video footage of their file room shortly into the investigation and I think I believe even before then, it was very early on anyway.

Q. I think you said earlier in response to questions you arrived at the site the weekend after the explosion.  Is that right?

A. I arrived in Greymouth on the Sunday, yes.

Q. And did you go up to the mine site at that time sir?

A. No I didn’t.

Q. Do you recall whether the Department of Labour did anything to secure access to documentation when it arrived at the mine site?

A. Yes, we asked that documentation be secured by the company, we had no reason to believe they would not do that.

Q. And do you recall whether there were any difficulties around that, given that as part of the emergency efforts, I'm not being critical of that –

A. No, no.

Q. People needed to be in the working offices of management at the company?

A. Well, yes, I mean obviously it was a very busy time up there.  I mean there was a conscious decision made by myself at the time to – and the reason and discussion with police while the investigation formally started on the 29th was to not get in the way or be seen to be hampering any recovery, rescue efforts to sort of start running round asking people questions when they were dealing with, you know, the emergency issues.

Q. Would you agree with me Mr Murray that there's a risk that the integrity of the documentation and its very preservation may have been compromised at the time?

A. Well, that’s always a risk, yes, in any investigation.

Q. It’s possible that some documentary information was misplaced or even lost, isn't it?

A. It’s possible.

Q. Now, I'd just like to ask you about some of the evidence that’s been put before the Commission already around factors that may have contributed to the explosion and the extent to which some of those same topics may have been covered in the department’s investigation, I'm doing this just to orientate you Mr Murray, I'm doing this based on the transcripts of interviews that have been provided by the Department of Labour and the police to the Commission and on my count there have been 253 such interview transcripts provided.  
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Q. So with that orientation, I just wanted to ask whether you understand, and this is based on my count, you may not recall the specific details, that 205 of those 253 interviewed individuals worked underground at Pike at some point?

A. Well, I'm quite happy to accept that if that’s the…

Q. And are you familiar with the evidence given before this Commission from the likes of contractor Albert Houlden and consultant Oki Nishioka that they didn't feel safe underground at Pike?

A. Certainly I recall the conversations that the Commissioner around that.

Q. And do you understand or recall that the Department of Labour investigators asked at least 85 of the 205 men they interviewed who had worked underground at Pike whether they too didn't feel safe?

A. Yes.

Q. And the majority of the men said that they did feel safe didn't they?

A. Yes.

Q. Are you aware that the department investigators asked 78 of the 205 men they interviewed who worked underground how they found their training and induction at Pike?

A. Yes.

Q. And the majority of those men too commented favourable about their induction and training didn't they?

A. Yes they did in general but then again some of them didn't have anything to compare that level of training against because they were new people at the mine.

Q. Are you aware that the department investigators asked 76 of the 205 men they interviewed who’d worked underground what they thought of stone dusting at Pike?

A. Yes, stone dusting was an area covered yes.

Q. And are you aware that the majority of those people too, when asked by department investigators, reported that stone dusting was done frequently?

A. I'm not aware of that but I don’t accept that, well, done frequently and done well are two different topics.

Q. My question is about the frequency?

A. Yes.

Q. Now, are you familiar with evidence given before this Commission from the likes of Neville Rockhouse and Don Elder that they believed production pressure compromised safety at Pike?

A. Well, obviously that was an assertion that Mr Elder made but I don’t recall whether how strongly that was tested.

Q. Well, I just want to put to you that whether you recall that the Department of Labour investigators asked at least 50 of the 205 men they interviewed who had worked underground at Pike, whether they felt production pressure or whether they felt it affected safety.  Do you recall that line of questioning?

A. Yes.

Q. And do you recall that the majority of those men, too, the majority of those 50 men to whom the questions were put said in response either that they felt no production pressure or that it had no affect on safety?

A. I recall that would be their subjective opinion obviously yes.

Q. Just as they’ve been other subjective opinions put to this Commission, right?

A. Correct, but there’s some factual data around production which obviously hasn’t been put to the Commission.

Q. Now you’ve said in your written brief that the availability of experts to assist the Department of Labour with its investigation was a significant issue and you’ve talked about this this morning as there’s only a small pool of relevant expertise in Australasia, right?

A. That’s correct.

Q. And the issue there is that there’s simply not that many people who really understand the complex issues that surround matters like ventilation, engineering and gas management and electrical engineering in an underground coal mine right?

A. Well, I think we need to qualify that by the term available, I guess.  There may well be engineers who are working in-house for companies who understand it fully well but we don’t have access to those people so around consultants the pool is relatively small, as mining is relatively small in the scheme of things.

Q. And that’s my point, the pool of consultants available is relatively small isn't it?

A. Yes, yes.

Q. Now, knowing that you needed expert assistance to try to determine what caused the explosion at Pike River, am I right that the Department of Labour, and perhaps even you Mr Murray, put together a list of sorts of people that it thought had expertise in the areas that would be required to be addressed, like ventilation engineering, and gas management and electrics et cetera?
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A. Yes. What we did was seek advice from the Queensland Mining Authority primarily on who they considered would have the expertise to assist us in this area, and we also spoke to a range of others as well and other people in the industry and came up with a list, and then once we had Mr Reece on board he also assisted.  And there was obvious people such as Dr Cliff who was already on the scene, I guess if you want to say that, who had agreed and was considered by everyone we spoke to as the foremost authority on gas explosions.  So it was a little bit of a no brainer to get him on board for us.

Q. And so with the assistance of these others that you've described, the department put together this list of people who appeared to be well qualified, right?

A. Of the core experts say, yes.

Q. Well before you reach the core expert team, I'm just asking about your processes?

A. We had a list, yes we had a list yes.

Q. And would you accept on that list, based on the assistance you had from others, and I understand your point here?

A. Yes.

Q. Appeared to the department to be well qualified?

A. Yes.

Q. And experienced?

A. Yes.

Q. And when Department of Labour then contacted some of those people it found, didn't it, that some were conflicted from being able to assist?

A. Are you talking about the wider list?

Q. Yes.

A. Yes.

Q. And that's because they had previously in some way been involved with the Pike Mine, right?

A. Some were involved with the Pike Mine, some, a ventilation engineer, was working for Solid Energy who we were, initially was in our list.  He wasn't available.  Solid Energy wouldn't make him available through a perceived conflict of interest on their part, and I don't say that in a judgmental way, that’s just the fact of the matter.  Yes, so some of them did.  Some of them had worked at Pike.  But I think in the industry this size it’s very difficult t find someone who doesn't have, hasn’t worked for somebody sometime.  So it was a matter of assessing that level of conflict and the areas that they were going to be giving advice in.  And it’s also a matter of assessing, I mean these people are experts in their field, and if I use Dr Cliff as an example.  He consults widely across Australasia.  It’s a matter of his professional integrity obviously also that the advice he gives will be dispassionate and so yeah.  It’s the assessment that we made on that case.

Q. Well am I right, Mr Murray, that at least some of the experts the Department of Labour contacted to assist it off this broader list that we've talked about had previously been engaged by Pike to help Pike develop its mine?

A. Yes I believe so and I believe, I don't recall the exact big list that we had but I believe Mr Rennie was perhaps one of those.

Q. Now I'd just like to cover very briefly some of your evidence earlier.  You described the work that was done by experts beyond the core panel of five as part of the department’s investigation.  I don't want to go back through that.  Again just for the record, it’s at paragraph 22 of your written brief?

A. Yes.

Q. And you describe that experts like, for example, SafeMine Engineering had been engaged to examine, for example, they were engaged to examine the diesel equipment above ground, right?

A. Yes, they were I guess you'd term subject matter specialists.

Q. Now you didn't say when experts like SafeGas came in to do that work.  Was it immediately after the explosion?

A. SafeMine came in, no it wasn't immediately after the explosion.  It was several months afterwards when they were available.

Q. And I just in the interests of time and to move through this, and I'm not actually sure whether these documents have been loaded by the department into the Commission’s system yet, it’s summation system, but we received just over the weekend I believe a report from SafeMine based on the audit work that they had done?

A. Mmm.

Q. And I’m just in the interests of time just going to put this to you.  It’s from the document, and for the Commission’s record because I don't have any number, it’s dated the 18th of May 2011.  It’s from SafeMine Engineering to Keith Stewart, the Department of Labour.  “My audit work was undertaken some months after the closure of the mine following the disaster.  During that time the machines were not used (or really used on the surface) and were not fully maintained.  This may have caused or contributed to some of the non-conformances/non-compliances identified.  The audits were a snapshot taken as at the day they were undertaken.”  And do you recall, Mr Murray, that there were these kinds of issues with some of the subject matter experts work where there was a delay in time, whether through available – again I’m not criticising –
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A. No, no that’s fine.

Q. – whether through availability or other factors, they were not able to inspect the likes of equipment until many months after the explosion?

A. Yes, sometimes and understandably any – a person in such a position as SafeMine, would put that qualifier on their, on their report.

Q. So to the extent, as you said earlier in response to questions from Ms McDonald that the Department of Labour was seeking, with the diesel vehicles in particular, to get an indication of the state of the machines underground.  That’s my written note as to what you said, the transcript will be the accurate reflection, the machines inspected had actually sat above ground for some time, hadn’t they?

A. Sometime since the explosion, but they’d been actively used under mine immediately before the explosion.  Some of them on the previous shifts.

Q. Now the panel accepts, the expert panel accepts that there are a number of significant potential emission sources within the mine, none of which can be conclusively discounted or assured as the likely cause at this point, right?

A. That's correct.

Q. And the sources considered most likely by the expert panel, and I believe Mr Davidson traversed some of this with you earlier, are electrical arcing and diesel vehicle engines, right?

A. Yes.

Q. And we’re going to hear from Mr Reece around this I believe, the expert panel has formed the view that there are three scenarios, or three possibilities, that are less likely to involve a diesel vehicle as the ignition source because of, and I’m referring to evidence that Mr Reece will give, and I just want to cover a point briefly with you given Mr Davidson’s questions earlier, because of the status of Pike’s electrical equipment and the timing of the electrical plant start-up, right?

A. Yes, that's right the pumps start-up.

Q. But the Department of Labour cannot entirely rule out, can it, that a diesel vehicle provided the ignition source in any of its scenarios, including its first three, right?

A. That's correct I guess the question’s one of magnitude of probabilities, yeah.

Q. It’s possible, isn’t it that the timing of the electrical plant start-up was nothing more than a coincidence, isn’t it?

A. It is, but the primary source of the diesel vehicle would've been the driftrunner driven by Mr Hale which was active in that area it was in, I guess the problematic issue there is around a fuel source and the lack of alarms.

Q. And I’m going to come to some of this diesel vehicle line questioning with Mr Reece, Mr Murray –

A. Yeah.

Q. – because I accept that you are – you don’t have the technical expertise, but my point is simply that the Department of Labour hasn’t been able to rule out, has it, that the electrical plant start-up was just a coincidence?

A. No we can’t rule out that.

Q. Now it’s also the Department of Labour’s view, based on its investigation, that contraband can’t be ruled out as a source of ignition on the 19th of November 2010 at Pike, right?

A. That's correct.

Q. And that’s because contraband items like matches and lighters, cigarettes, battery powered watches, cameras, cellphones, aluminium cans and food wrappers, can provide a source of ignition for an underground explosion, right?

A. I think some of them can, yes.

Q. Would you have any reason to dispute that all of those items that I’ve just listed Mr Murray are identified in the Department of Labour’s expert report as “potentially being contraband that could provide a source of ignition for an underground explosion?”

A. Yes and they’ve obviously come from issues in other mines around various past incidents.

Q. Now the Department of Labour in its investigation found that Pike employees and contractors were made aware of what items were considered contraband and prohibited underground through the NZQA unit standard 7146 training, right?

A. Yes.

Q. And the Department of Labour found in its investigation that contraband was strictly forbidden to be taken underground at Pike, right?

A. Yes as it should be.

Q. And if I could ask Ms Basher, just look at one document before the lunch adjournment, to pull up a presentation entitled, “Contraband rules presentation.”  If it isn’t already loaded into summation its only because of some technical difficulties, but instead of giving the number we might just pull the document up and my question to you Mr Murray is whether you recognise this document as a PowerPoint presentation that was made available to the police and Department of Labour during the investigations at Pike?

A. Yes.

Q. Do you have any reason to believe that the presentation wasn’t provided as part of training efforts at Pike?

A. No I’ve got no reason to believe that.

Q. And if we could just, Ms Basher turn to page 2 of this document which is dated, just for the record to be clear, May 2010, turn to the second page, do you see there Mr Murray the clear training and I’m reading from the document, “You shall not take underground any contraband, articles or smoking materials that may provide a source of ignition.”

A. Yes.

Q. And the Department of Labour investigators Mr Murray found in the course of their investigation and interviews with Pike miners and contractors that the contraband rules were clear to everyone, right?

A. Correct.

Q. And there were signs and posters around the mine reminding the employees and contractors that contraband and smoking materials were prohibited underground, right?

A. I believe so, yes.

Commission adjourns:
1.01 PM

COMMISSION RESUMES:
2.02 PM
cross-examination continues:  MS SHORTALL

Q. Mr Murray, I've just got a couple of questions just to clean up some topics that I was asking you about before the break and as I understand it Mr Reczek will provide evidence from Monday about the electrical systems at Pike and the possibility of electric arcing providing a possible ignition source for the explosion, right, and so I just wanted to confirm that in the department’s investigation, the Department of Labour didn’t interview anyone from iPower which is the company that designed Pike’s electrical system, is that right?

A. We were in correspondence with iPower, we didn’t have a lot of joy in getting a lot of response from iPower hence we went to Rockwell directly.  To the best of my knowledge I don’t think we received any substantial documentation from iPower but iPower were the actual sort of agents for Rockwell in New Zealand so effectively it wasn’t a limiting factor in that we went straight back to the source as in Rockwell.

Q. And the department didn’t interview anyone from Rockwell either, did it?

A. No, Rockwell corresponded with us via their legal team.

Q. So, no interviews of personnel?

A. No.

Q. And AMPControl supplied the equipment for Pike River’s electrical system, is that right?

A. Yes, that's correct.

Q. And the department didn’t interview anyone from AMPControl as part of its investigation into the Pike explosion, did it?

A. We actually went a little bit further, we didn’t formally interview them as in the normal interview process but Dave Bellett, our lead investigator, travelled to Australia and spent several days with AMPControl discussing the whole monitoring system with them to gain obviously a deeper understanding of how that worked.

Q. But there's no transcript of an interview, is that right?

A. No, no.

Q. And just one other matter, Your Honour I believe that the contraband rules presentation that they showed earlier, there's still a technical issue with getting the summation number so I don’t have that, I wonder if I should just have it produced as an exhibit if I can so to ensure that that piece of the record is clear, so if I could produce that as exhibit 51 please.

exhibit 51 produced – contraband sign

Q. Now, Ms Basher if I could ask for you to pull up the contraband sign photo that’s at 0397, and Mr Murray, just by clarification this is an image that was contained in the booklet of photos taken by the police at the mine site and produced to the Commission during phase two of the Commission’s inquiry.  I just wanted to confirm that this photograph is consistent with your evidence around miners and people working underground at Pike, seen or being having signs available to them reiterating that no contraband was permitted underground at Pike’s mine?

A. In terms of signage, yes.

Q. Do you have an understanding Mr Murray that this is a sign actually taken, the photograph is of the sign taken just outside the portal?

A. I'm quite happy to accept that, yeah. 

Q. Just on the photographs too, it’s not clear that they were entered, the booklet was entered as an exhibit during phase two so just in an abundance of caution if I could ask perhaps that this photograph be entered as exhibit 52.

exhibit 52 produced – photograph OF WORKPLACE SAFETY SIGN

Q. Now, random searches for contraband were conducted at Pike, weren't they?

A. I believe some were done, yes.

Q. And those searches, the Department of Labour found in its investigation were required by senior management?

A. The company did conduct random searches.

Q. And forms were completed following the searches so as to record that they had occurred, right?

A. Yes, I believe so.

Q. And the Department of Labour found during its investigation that 82 contraband searches had been conducted at Pike since April 2010, right?

A. Yes.

Q. So about 12 searches a month?

A. On average I guess, yes.

Q. And senior management at the mine had posted advisory statements and newsflashes reminding underground workers of the hazard of taking for example smoking materials underground, right?

A. Yes, I believe so.

Q. I'd just like to show you just a couple of examples of those Mr Murray.  Ms Basher if we could please pull up DOA.001.08773.  Mr Murray, do you recognise this document as a general newsflash dated in 2009 concerning the instant title, “Contraband in the underground mine working areas?”
A. Yes.
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Q. And would you agree with me that this newsflash relates to a finding in May of 2009, sorry, in January 2009 that was reported around a week later?

A. That’s what it appears to be from the document yes.

Q. And just for the sake of completeness, in the incident description this is a newsflash that has been circulated by the safety and training manager, I'm quoting from the document, quote, “This is really unfortunate and disappointing as well as being something that rarely if ever you hear about or see in a coal mine.  Regrettably, cigarette butts have been found in the underground mine workings in the pit bottom area.  You have all been trained, you have all been through the inductions, you are all aware of the mine manager’s rules and you know we have gas underground.  This is something that every underground employee and/or contractor needs to be aware of.  Simply because the person or persons participating in this unsafe act are putting your life at risk.”  You see that there Mr Murray?

A. Yes.

Q. And the way this newsflash is written the actions that are going to be taken at the site include toolbox talks being given and random contraband searches being conducted right?

A. Yes.

Q. If I could just take you to a second document, DAO.001.11364.  

WITNESS REFERRED TO document DAO.001.11364 – TOOLBOX TALK SAFETY ADIVSORY NOTICE 
Q. This is, Mr Murray, a toolbox talk advisory notice dated March 31 2009, so several months after the document we’ve just looked at, do you recognise this document as the type of toolbox talks that were made available to the department in the course of its investigation?

A. Yes.

Q. And if I could take you please to the second page of this document, do you see the heading, “Contraband underground?”

A. Yes I do.

Q. And Ms Basher if we could please just pull up the first three paragraphs of this toolbox advisory document.  And if I could just read some of this Mr Murray, starting from the first paragraph, “The consequences of some unsafe acts can be catastrophic.  This is the case with taking contraband underground.  Pike River Coal Mine is a gassy mine and as such the risk from an explosion and fire is a very real possibility.  Therefore, we have to have very strict rules of the taking of contraband items underground that could cause a spark or fire in the mine.  Everyone’s lives are at stake with the breach of these rules.”  And then in the next paragraph, Mr Murray, there’s a description of some recent incidents at the mine isn't there?

A. Yes.

Q. And then in the last photograph, quote, just the first sentence, “All of these incidents highlight the extreme risk and potential for injury and death if one of these acts had caused a fire or an ignition.”  Mr Murray, in the course of the department’s investigation, the department found other toolbox advisories or statements that senior management had given to the workforce and contractors about the importance of not taking contraband underground didn't it?

A. Yes.

Q. If I could just bring you to one more document.  

WITNESS REFERRED TO document DAO.001.11428 - TOOLBOX ADVISORY 
Q. This is a toolbox advisory dated the 15th of December 2009, and Mr Murray, if I could just bring you to the second page please.  And if we could just, Ms Basher, bring up the first paragraph please?  And I'm reading from the document, Mr Murray, quote “There have now been numerous toolbox talks on the subject of contraband items being taken and found underground.  The latest reported incident has been that of a plastic cigarette lighter found lying on the floor of heading E1-99.
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Q. No one in the vicinity at the time admitted ownership of the lighter.”  Ms Basher, if we could just come to the last paragraph of this toolbox advisory please and pull that one out.  And just the first sentence there, Mr Murray.  Do you see where it reads, “All of the above items,” there's a list above, “of contraband could either produce or provide a spark that could act as an ignition source of provide additional fuel after ignition in an explosive,” and then the sentence drops off there.  Do you see that Mr Murray?

A. Yes I do.

Q. Now this toolbox advisory that we're looking at was issued in December of 2009 and do you recall from your investigation, Mr Murray that Mr Peter Whittall was acting as the mine manager at the time that this advisory was issued?

A. Yes I believe so.  Could you just relay the date of the previous one you showed me?

Q. Certainly.  That’s dated, the issue date, the date on the first page of that document is March 31, 2009 and then at the bottom where there's an issue date it’s 4/6/2009?

A. Ta, yeah.

Q. Now, with those documents in mind, Mr Murray, in concluding its investigation the Department of Labour has been unable to rule out that the action or inaction of an individual working underground at Pike’s mine on the 19th of November 2009 caused the explosion that day has it?

A. Yes.

Q. It hasn’t been able to rule that out has it?

A. No, no.  No, we obviously can't rule that out.

Q. It’s possible that one of the men working in the mine that day may have mistakenly taken a contraband item underground isn't it?

A. It’s possible but you'd have to question the effectiveness of both the toolbox meetings and the company’s systems if two years after these were written they were still having issues with contraband.

Q. It’s possible isn't it Mr Murray that one of the men working in the mine on the 19th of November 2010 knowingly violated the rules set by Pike and its senior management prohibiting contraband from being taken underground, right?

A. It’s always possible that individuals can go against rules of companies, yes.

Q. And it’s equally possible that someone working on an earlier shift underground at Pike had mistakenly or perhaps knowingly taken contraband underground and left it there isn't it?

A. (no audible answer 14:14:46)

Q. Now if anyone underground on the 19th of November 2010 had in violation of company rules set by senior management lit a cigarette or used a cigarette lighter for another purpose, that action could have provided an ignition source for the explosion couldn't it?

A. It could have.

THE COMMISSION ADDRESSES MS SHORTALL – line of questioning 
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cross-examination continues:  MS SHORTALL 

Q. I just want to take one more example, the one I just put to the Commissioners, Mr Murray.  The issue with taking aluminium cans underground is that they can cause a high temperature spark if struck with sufficient force by rusty steel, right?

A. Correct.

Q. And you're familiar as a result of the Department of Labour’s investigation with the process whereby men working underground at Pike used roof bolts to secure roadway roofs as the mine was being developed, right?

A. Yes.

Q. And there are a large number of roof bolts underground in Pike’s mine weren’t there?

A. Yes.

Q. And the Department of Labour has not been able to rule out in the course of its investigation the possibility of say a loader driving over a pile of unused roof bolts into which, say, a V or a Coke can had been discarded even accidentally thus potentially creating a spark for an explosion, right?

A. (no audible answer 14:18:15)

Q. Now in the course of its investigation into what might have caused the explosion on the 19th of November 2010, Department of Labour investigators were told by men who’d worked as employees or contractors at Pike about instances of safety features being overridden by underground workers, by for example, fresh air from compressed air pipes or Venturi fans being blown over sensors, right?

A. Correct.

Q. And the Department of Labour did not find in its investigation that any of Pike’s directors or officers had been made aware of that type of behaviour underground did it?

A. Not directly.  The investigation didn't find that directly.

Q. Likewise to the extent that investigators were told that men working underground had on occasion placed plastic bags or tape over gas sensors.  The Department of Labour did not find in its investigation that any of Pike’s directors or officers knew about that kind of behaviour either did it?

A. Correct, which in itself is interesting.

Q. Sorry?

A. Which in itself is interesting in terms of the systems process.

Q. Well rather, the men who described these types of behaviours in their interviews also described individuals not wanting to be caught by senior people engaged in such behaviour, didn't they?

A. I don't recall specifics like as in that specific.

Q. Are you familiar with the evidence of Neville Rockhouse given to the Commission?  I think you said earlier that you?

A. I didn't follow of the evidence in detail, but I have an overview of Neville’s evidence.

Q. I just have one question regarding something that Mr Rockhouse put before the Commission in December.  He described having heard that underground workers may have used explosives to blow up bags of stone dust underground at the mine, and just for the Commission’s benefit that’s at transcript TRAN0003.2/417352 and 54.  The Department of Labour, Mr Murray, in the course of its investigation didn't find evidence of bad behaviour occurring underground at Pike did it?

A. No.

Q. Now I'd just like to touch on one final limitation of the Department of Labour’s findings as to cause or potential contributing factors to the explosion, and you've given evidence at section 30 of the Health and Safety in Employment Act empowers Department of Labour inspectors to carry out investigations like that done at Pike, right?  But you didn't mention that other sections of the Act also provide that the Department of Labour and its inspectors can be found liable for breaching the Act can't they?

A. Yes.

Q. In other words, the statute provides that the Department of Labour could investigate and even prosecute its own doesn't it?

A. Theoretically, certainly yes it does.

Q. And in response to questions that Mr Hampton put to you earlier, you accepted that the department has not investigated whether any action or inaction on the part of its own mines inspectors contributed to any potential causes of the explosion on the 19th of November 2010 beyond the work done by Mr Gunningham and Mr Neal, right?

A. Correct.

Q. But you would accept wouldn't you, that nowhere in the terms of reference that Mr Gunningham and Mr Neal provide in their report, were they asked to investigate whether any action or inaction on the part of the department’s own mines inspectors contributed to the explosion on the 19th of November 2010, wouldn't you?
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A. Well, I can't comment on their terms of reference, that was done totally independently of the investigation that I'm heading and quite rightly so and so I had nothing to do with that investigation and kept separate from it.

Q. So you don’t know what their terms of reference were?

A. I don’t know what their exact terms of reference are no.

Q. I'll let them speak for themselves and just move on.  So, to the extent the Commission was to place any weight on the Department of Labour’s investigation report in connection with attempting to determine the cause of the explosion in November 2010, one piece of the puzzle, the part involving the mines inspectors, would not be covered in that report, right?

A. Could you clarify what you mean by, “A piece of the puzzle”?

Q. Well, to the extent that the Commission was to place weight on the department’s investigative report, into causes or potential causes, possible causes of the explosion on the 19th of November, I just want to be clear on this, action or inaction on the part of the Department of Labour’s own mines inspectors is not covered in that report is it?

A. Yes.  It’s not covered in the report, no.

Q. Now, you described in your earlier evidence that the department and police conducted, at least in part, a joint investigation, right?

A. Well, a parallel investigation but sharing information et cetera.

Q. Well, you would agree with me wouldn't you that police and department investigators attended nearly all of the interviews that were conducted as part of their parallel investigations jointly didn't they?

A. Yes they did.

Q. But Department of Labour investigators did not attend the interviews of the two mines inspectors who had primary interactions with Pike did they?

A. No.

Q. No.  So there was no Department of Labour inspector at the interview of Mr Firmin or Mr Poynter was there?

A. No, no.

Q. Now, do you recall from the evidence given by Mr Firmin and Mr Poynter to this Commission that on some visits to Pike’s mine they were accompanied by other specialist inspectors?

A. No I don’t, I don’t recall that.

Q. Do you have an understanding that at times electricians and hazardous substance experts attended?

A. I'm quite happy to accept that that would be the case yes.

Q. And the Department of Labour inspectors didn't interview those specialist inspectors as part of their inquiry into the Pike explosion did they?

A. No, not they didn't.

Q. Now, you would agree with me, wouldn't you, that the Department of Labour is supposed to conduct fair and impartial investigations?

A. Yes.

Q. And that the impartiality of an investigator could be affected if he or she had had regulatory oversight of the workplace in which an accident subsequently occurred, right?

A. Well, to the extent that – that was one of the reasons that we kept Mr Poynter and Mr Firmin out of the investigation but it would depend on the degree of regulatory oversight or interaction I guess.

Q. Well, I’d like to ask about that specific point, you’ve accepted in response to questions from Mr Hampton that Mr Firmin attended at least two interviews of Pike employees didn't he before he was interviewed by the police as part of the inquiries into possible causes of the explosion on the 19th of November 2010?

A. Yes and that was to assist with subject matter knowledge early in the investigation and we were building a picture.

Q. Well, he asked questions during interviews didn't he?

A. He wasn’t the interviewer.  I wasn’t present in the interview so I – he certainly wasn’t the interviewer, the interviews were conducted by a police investigator and one of the investigation team.  He may have asked a clarification question but he did not conduct the interview.

Q. Well, without going into this any further, I'll just draw the Commission’s attention to a transcript that has been made available to the Commission.  For the record it’s at INV.03.02458 page 8.  Now, just turning to Mr Poynter, you said earlier in response to questions from Mr Hampton that the mines inspectors as you recalled had sat in on early interviews, right?

A. Not all of the early interviews but some of them.  Very few really.

Q. Well, Mr Poynter attended at least 18 interviews from January through May 2011, didn't he?

A. Yes and they were selected interviews where we felt that his experience and clarification would be useful.

Q. And during those interviews Mr Poynter made comments and he asked questions of the interviewees didn't he?

A. Yes, eventually.

Q. And the department also used, as part of its investigation, it’s resulted in the investigative report that’s now been put before the Commission, another investigator who was later himself interviewed as part of the Department of Labour’s own investigation, didn’t it?
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A. Sorry, I'm –

Q. Well, are you aware that George Colligan attended an interview on behalf of the Department of Labour two months before he himself was interviewed?

A. Actually I don’t recall that.

Q. Does it help refresh your recollection at all to the extent that at the interview he attended Mr Colligan introduced himself, it’s on the record, as a senior health and safety officer for the Department of Labour when he was actually subsequently interviewed as the safety and training service provider to Pike River Coal?

A. I find it bizarre that he’d identify himself as a health and safety officer for the Department of Labour.  I don’t actually even recall the interview or him being involved to be quite honest.

Q. Well, again I'll let the record speak for itself on that.  

A. Yeah. 

Q. Just one final clarification matter Mr Murray.  You were asked some questions from Mr Hampton about early interviews that were undertaken at which company lawyers attended and I think in fairness to Bell Gully I'd like to clarify with the Commission that you referred to Bell Gully, I think, you didn’t recall the specifics but you mentioned that firm’s name, I'll just clarify that it was Anderson Lloyd and Minter Ellis and my firm are the lawyers that were involved.  Do you recall that company lawyers attended those interviews at the request of company employees?

A. Yes I believe some of them did, because some of those employees didn’t have legal representation and the offer was made by the company to provide their lawyers and, as I explained to Mr Hampton, well, I didn’t explain that to Mr Hampton because it wasn’t the focus of his question, but the – and some of them were accepting of that but we made it quite clear to them that their interests may not be the company’s interests which was stated and given the opportunity to proceed with the counsel in the room or not.

Q. And did the department, just in fairness to round out Mr Hampton’s questions, did the department consider whether the presence of union lawyers or representatives at early interviews might have been intimidating to interviewees?

A. Well, they were largely done at the request of predominantly the mining staff who were in the union so I don’t recall any of them appearing to be intimidated by that.

Q. Or do you recall at least one interview being conducted by the police and Department of Labour that was actually – where there was no company lawyer present, where it was actually interrupted by the arrival of a union lawyer and the interviewee said that he didn’t want a union lawyer present?

A. I don’t recall that exact instance but I'm quite happy to accept that could've been the case, there was a number of rather loud altercations in our offices between the EPMU’s lawyers and the company’s lawyers.

re-examination:  ms mcdonald - nil
questions from commissioner bell:

Q. Mr Murray, I've just got one question.  Based on your experience in this exercise is there anything you'd do differently if something, God forbid, happens again along these lines?  Are there any learnings you can put to the Commission to tell us how you would do it differently, the investigation?

A. Sir, I think this investigation, obviously the major limiting factor was lack of access to a scene early on, at all as it turned out and I have given that question some thought.  There may be some minor stuff but we were very much at the mercy of the conditions at the time so it was very much conducting early interviews in the full knowledge that we weren't going to have the total picture so we were going to be speaking to people about things that were happening at the mine and trying to get a picture of the mine without any background, real background knowledge of what was going on, so we actually had to proceed and also the other fact was that a lot of the miners were actually moving out of town so time was of the essence to try and get hold of some of those people before they disappeared.  So, that necessitated some of the ordering of interviews perhaps wasn’t what you would ideally like in terms of building up a picture and that necessitated to sort of revisiting some areas.  I felt that we did the best we could.  In terms of securing expert witnesses we secured them as early as we could. 
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A. In all honesty I can't think of a lot that we would have done differently given the same circumstances.  I found it very difficult in the first couple of weeks in setting up the investigation to try and build up the logistics of cranking up an investigation of the size, building up relationships with the police.  it was very clear that the police were approaching this as a homicide-style investigation and hence their CIB team, and it was very clear to me that we had to be on board in terms of getting our act together as an investigation team or they were going to just carry on rolling, and obviously they had the systems and processes to do that quite quickly because it’s something they do on a regular basis, so we had to be quite agile in gaining alignment with them.  I was cognisant of the fact, though, that there was the potential for evidence at the mine to be lost during that early phase, but in discussion with the police there was very little we could do about it.  We didn't want to be seen to be hindering the rescue recovery efforts by sort of traipsing in the middle of it all and starting to seize evidence and so there was a, I guess a potential conflict there.  I don't know how I would address that if it happened again.  I'd be faced with the same difficulties I think.

QUESTIONS FROM COMMISSIONER HENRY:

Q. My question, Mr Murray, is about variable speed drives, not a technical question.  We've heard that there may be these VSDs as they call them, maybe implicated in some way.  Has the Department of Labour issued any warnings about VSDs to the industry?

A. Yes sir.  We sent letters out to the industry.  It was difficult in terms of the, at the time of the report the contents of the report wasn't publicly available so we were quite aware from a communications perspective that we didn't want the media getting a hold of a bulletin and then putting two and two together and coming up with five in terms of what the report may contain, but obviously we wanted to get out to the industry that there was an issue, a potential issue with VSD.  So the approach we took was rather than just issue a public bulletin, was to write to companies such as Solid Energy and others, and also to the Australian regulators with a reasonably general letter indicating that there was concerns about this that needed to be looked into.  As it happened, I got a reply after I sent it from Gavin Taylor who was still in Queensland at the time, alerting to the fact that the New South Wales regulator had that very week issued a bulletin in relation to VSDs in a slightly different circumstance.  It was more around vehicles I believe, but that the issue was becoming live within the industry at the time.

Q. Did you issue any recommendations in your letter?

A. Well the recommendations we were – we didn't issue any formal recommendations but we issued some general information that they should consult electrical engineers around the issues.

questions from the commission:  

Q. Mr Murray, just one practical issue.

A. Yes sir.

Q. In answering one of Mr Davidson’s questions you were taken to the report and also to one of the mine plans, and you identified a particular cross-cut in relation to the stopping adjacent to the hydro-panel entrances, and it was identified as cross-cut three and four one west.  Now I at least are not privy to the system that is being used throughout the report to identify locations within the mine using those sort of descriptions?

A. Yes sir.

Q. What is the system?  Where is it to be found?

A. Sir, Mr Reece will probably answer this in his evidence because the system’s based on the mine’s plans themselves and that’s what they refer to.

Q. Yes I appreciate that.

A. So we just felt we’d be consistent with the way that the mine described where the cross-cuts were and around the general orientation, compass orientations of the cross-cuts to general.

Q. So is there a Pike Mine plan which is devoted to this subject of identifying in the various headings the cross-cuts and the like by number?

A. There is a mine plan which I believe has the cross-cut, has got the numbers on them, on the plan itself. 

1437
Questions Arising:  Ms McDonald 

Q. Mr Murray I’ll just get you to confirm for the purposes of clarification really, that subject to any health – subject to the department’s health and safety oversight, the decision about re-entry is a decision for the receiver and not the department, is that the position?

A. Yeah, oh, yes certainly, it’s not a decision for the department it is definitely – it’s the receiver’s mine it’s up to them.

witness excused

Mr Mander calls

david harold reece (sworn)

Q. Yes Mr Reece, can you state your full name to the Commission please?

A. Yes, it’s David Harold Reece.

Q. And you are a mine safety consultant based in Australia, is that correct?

A. That's correct in Brisbane, yes.

Q. And as I understand the position you’re the principal consultant at the Safety Managers Pty Ltd a company that provides safety training, audit and risk management consultancy to the mining industry?

A. That's correct.

Q. Now if you just briefly outline to the Commission your qualifications please?

A. Yes, qualifications wise I have a bachelor of engineering in mining, a graduate certificate in risk management, mine manager’s certificate of competency, undermanager’s certificate of competency.

Q. Prior to taking up your position at Safety Managers Limited, were you employed as the general manager of health, safety, environment and training at Roche Mining in Australia?

A. Yes I was, yep.
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Q. And prior to that were you for some three years a senior inspector of mines, coal, in the Queensland department of natural resources mines and energy?

A. Yes I was, yes.

Q. While as a senior inspector did you also hold various positions on certain panels and boards?

A. Yes, yes, do you want me to go through those?

Q. Could you please?

A. Yes.  I was the chairman of the coal mine statutory qualification panel, that examines people for their statutory coalmining qualifications.  A member of the steering committee for the national coal training package that establishes and reviews training within the industry and an auditor of the Queensland Mines Rescue Service and acted as relief chief inspector of coal mines.

Q. Prior to you taking up your position as a senior inspector did you have a long history of employment as a mine manager in coal mines?

A. Yes, I had a number of years as mine manager in a number of mines.

Q. And can you detail for the Commission that history of employment?

A. Certainly, in 1998 to 2002, I was mine manager at Dartbrook Colliery in the Hunter Valley for Anglo Coal and a little bit of background it was a high gas mine, carbon dioxide being the gas rather than methane, with a high propensity for spontaneous combustion.  As a longwall mine.  1996 to ’98 I was a mine manager at Central Colliery in central Queensland.  A high methane content, longwall mine.  In ’94 to ’96 I was the mine manager at North Goonyella coal mine in central Queensland which is medium gas methane with medium propensity for spontaneous combustion.  Again, a longwall mine.  Prior to that, do you want me to keep going?

Q. Yes please.

A. Prior to that in 1977 to ’94 and I haven't gone through all the positions there but I worked as a miner up to the ranks of gaining various qualifications with BHP.

Q. And are you the vice president of the Mine Manager’s Association of Australia and have you been a panel member of the Mine Manager’s Competency Committee and an examiner for the Queensland Statutory Qualifications Panel?

A. That’s correct.  I'm currently vice president of the manager’s association, the other positions are previous positions.

Q. Can you just confirm that a copy of your CV has been filed with the Commission, DOL300.015.0003?

A. Yes it has, yes.

Q. And for the purposes of this evidence and indeed the statement which you have filed with the Commission, you have read and agree to comply with the code of conduct for expert witnesses?

A. Yes I have yes.

Q. The statement of evidence that has just been referred to which has been filed with the Commission, can you confirm that you have a copy of that statement with you in the witness box?

A. Yes I do.

Q. And just for the record, that has been filed as DOL3000.150001.  Now, as we’ve already heard today from Mr Reece [sic], you were engaged by the Department of Labour to provide an expert report into the explosion that took place on the 19th of November 2010?

A. That's correct, yes.  

Q. And what was your role in terms of providing expert advice and preparing this report?

A. It was primarily to work with, liaise, co-ordinate a panel of selected experts in the field so other experts that were engaged, as has been touched on previously with Professor David Cliff, Dr David Bell, Tim Harvey and Tony Reczek primarily and to co-ordinate those with the objective of compiling a report to the Department of Labour and accessible for the New Zealand Police Service as well.
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Q. That report has been filed with the Commission, 111 page report which was originally annexed to the Department of Labour’s investigative report.  Your report’s been filed under the number DOL.3000.130007 and the DOL report, DOL.3000.130010.  Now, what was your approach to your brief as an expert in terms of accessing information and organising or utilising the services of these various experts?

A. Well, the first instance was obviously to get access to the information or information that was relevant and available to us and that was provided primarily in documentary, in documents from the Department of Labour and the police service.  Primarily it contained in the first instance reports from the mine, inspection reports, logs, technical reports, feasibility studies, incident report audits and then later statements from interviews, but as well as that there has been, that’s been supplemented with specific knowledge and information from each of the panel experts.

Q. Was this an iterative process whereby you would seek further information, follow up various topics in areas and provide and obtain more detailed data?

A. It certainly was and it happened on a couple of fronts if you like.  As the information became available to the Department of Labour they certainly passed it on, as we reviewed it we were then in fairly consistent contact with them as far as other potential types of information that should be there, that they or the police either went looking for and similarly as their own processes were going through an iterative style as well, they were finding things and passing it on so it was, there was quite an amount of going backwards and forwards, analysing, trying to understand and trying to, to some extent put forward or consider different options and variables and try and clarify as we went along.

Q. And just on that can you clarify for us what the purpose or the objectives of the exercise that you were engaged to do?

A. Yep, our specific objectives were to determine what was the most probable cause of the explosion based on that evidence that was available, the adequacy or otherwise of the mine design in respect of management, management systems and to provide some recommendations to prevent reoccurrence. 

Q. Now, this was a collaborative exercise that you undertook with these other experts that you've referred to.  Can you broadly outline the process by which the experts were drawn into this or drawn into the process?

A. Yeah, how the experts were drawn in, well, to some extent that’s been touched on in previous evidence but it was a case of as we developed an understanding of what was happening it tended to indicate what type of person, what type of expertise we needed to get and then it was a case of attempting to access those people.  You want me to go onto the way we then worked as far as a team and gathering information?

Q. Yes, did particular experts look at particular topics or did they consult with other experts, what was the process in terms of we’ve heard about modelling that was undertaken?

A. Yeah. 

Q. That type of thing?

A. Yep, again it was on a couple of fronts, one was to get a general broad understanding of what had happened, and then to create a picture, to look for more information.  
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A. We tended to come together, work as a team and then go off into particular areas of our own specific knowledge and expertise.  Develop that up to the point where we needed to come back again to test the validity.  That tended to be done with the Department of Labour personnel as well.  We tended to do it as a group and then run to some extent challenge tests with the Department of Labour just to see how it fit with the investigation and the material that was there up to that point in time, and that happened a few times.  There was some further access to other aligned expertise.  So, for instance, it’s already been mentioned, but the further work that was done and coordinated between David Cliff, David Bell and Colin Ward to try and get some specific analysis of the rock and rock properties.  Also with explosion modelling where WBM were consulted as far as providing further collaboration confirmation of the modelling that had been done at that stage.  Each of the experts either worked in the area of calculation based on the facts that were available and that we were relatively confident in, and then to some extent that was the case.  Others use modelling based on the best known information that had been gathered.  So, for instance, calculation based on video evidence, modelling based on previous calculations that had occurred at the mine, so it was a range of models and calculations that were done as a result of that

Q. And you had the overarching responsibility of drawing all this work together and compiling or preparing a single report for the Department of Labour and indeed for the police?

A. That's correct.  So my role, and it’s often the case, as a mine manager that you have generalist knowledge albeit trained in most of the specifics but not to the degree of detail.  So it’s a similar sort of a function where you liaise with the experts, come up with the most plausible plan, and then work with those experts to come up with the most suitable approach based on best knowledge at the time.  So it was a similar sort of approach.  So my background, as I say, is a generalist but working across most of the areas of expertise.

Q. Now, you've prepared this report.  Is there work that is still going on in terms of tweaking or re-examining various aspects of the report?

A. Most of it has been set up until it was submitted in October-November.  There's a few minor corrections that need to be addressed, they're mainly typographical errors.  But there's also some consideration given and some suggestion in recent weeks as far as broadening that expertise to consider some other variables and perceptions of what happened, so opportunity to further collaborate has been suggested.

Q. We might touch upon aspects of that later.  Mr Reece, was it possible to conclusively determine the cause of the explosion?

A. Unfortunately not conclusively, and that's for two primary reasons.  One is that obviously it’s been said we don't have access to a scene to be able to develop more confidence in the information that we have available, and the second thing is related to that, the range of variables that we just had to come across.  So whilst there has been some fairly strong attempt to try and limit the options, there are still many contributing factors that cannot be ruled out and that’s the problem with being conclusive.
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Q. And in terms of what findings that you can make and in terms of what conclusions you feel comfortable in shedding more light upon what happened how would you describe where you reached?

A. It’s very much based on attempting to get some feel for the balance of probabilities, so without being conclusive it’s where we’ve been able to get to is what's most likely based on what we’re seeing and what the story is coming out and trying to fit to some extent that analysis and those arguments with the quantum of evidence that we’ve actually got in front of us.

Q. So did your work take you down certain paths that caused you to focus on certain sets of circumstances that basically developed a strong possible scenario?

A. It did, and again that developed over time so there were particular aspects where we would explore particular logic.  It was, to some extent it was a balance between not wanting to be too discriminating and discount things too early but by the same token not being distracted by things that were less remote.  So, it was a case of looking at developing a number of options and in doing that we used fairly classic investigation techniques to look at and try and give some structure to the logical things that could contribute and then attempt to either confirm or discount each one as we were looking for further information and looking through information.

Q. Now, turning to the explosion itself on 19 November, what are the basic prerequisites required to be present in order for an explosion to occur?

A. Sadly it’s fairly simple in the sense that you need, as has been touched on, a fuel source, an ignition source and that in combination with oxygen, it actually needs to be in the right proportions and that’ll be touched on as we go through but it’s the combinations of those, so if you have more or less of a particular element it changes the mix and the result, so in simple terms we’re looking for fuel source, added explosive concentration and quantity mixed with the appropriate amount of oxygen and in contact with an ignition source.

Q. Now, you referred to the process of deduction and attached or annexed to your report are a series of fault trees I think is how they’re described.  Could I ask Ms Basher if we could have up please the first of these fault trees, DOL.3000.150010.  Mr Reece, could you just take us through this in terms of what diagrammatically is shown here?

A. Yes, just one point I'd like to make in clarification to start with, as far as the technique, it’s called a fault tree in terms of these are the contributing factors if you like that have resulted in the particular event, it’s not by any means to be construed as allocating fault which I have had happen with a previous confusion over the term.  
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A. What we’re looking for in using fault tree is to try and break down a single event, or a single instance into its varying contributing or potential contributing factors.  So to go with that earlier comment as far as what needs to occur for an explosion to happen, we’re looking for an ignition source and a fuel source which are the first two contributing factors in that diagram so it’s starting from the top and working down just to give a little bit of understanding of how it’s put together and see the underground explosion it goes through a funny looking arched symbol to ignition source and fuel source.  It’s a specific symbol that’s referred to as an, and gate, you need both of those things and this is the principle that we work on within a mining environment.  Where you have something that needs to be combined with something else, if you take one of them out then it can't occur.  So, that’s significant in understanding the term.  The second one is the other symbol that you’ll see underneath in ignition source and fuel source.  It’s a slightly different shaped symbol and that’s referred to as an, or gate, so any one of those things could cause that to happen.  And this is where, to some extent, we have some difficulty because if you eliminate one it doesn’t mean that it’s not going to happen.  So it’s a case of breaking each of those causes and contributing factors down using some sort of logic and deduction from the experts, from knowledge of the conditions that we’ve got.

Q. We won't go into this in detail, but under ignition source you’ve got a list of, or set out diagrammatically there, a number of possible options?

A. Yes.

Q. Going under the fuel source, there’s two options there that you’ve shown there?

A. Yes.

Q. And further on you’ve shown the way in which that fuel source could have come about?

A. That’s correct.

Q. And in effect, in your evidence, you’re going to be taking us through this diagram explaining in more detail how we arrive from perhaps the bottom line up to the ultimate conclusion of the underground explosion?

A. That’s correct, yes, and some of those we didn't develop, some of them were discounted fairly early based on information.  But we treat most of them.

Q. Now, in your written statement you have set out three scenarios which, as I understand it, are three of the most likely, or the three most likely scenarios working through that fault tree?

A. That’s correct.

Q. Now I wonder if, Ms Basher, it hasn’t got a number it’s just a, that’s it.  Perhaps if we just focus on case one to start with?

A. Yes.  Do you want me to step through that?

Q. Thank you.  Just in general terms because we’re going to come into this in more detail later on, but in general terms can you just show us the chain of events for case one.

A. The chain of events, and we’ve shown it in a direct sequence which may or may not be absolutely correct, there’s potential for some paralleling up of that but the logic still remains in the sense that we need to have gas, we need to get gas from some location, we need to get that gas in the correct mix, if you like, to be at an explosive level and then we need to bring that into contact with some sort of ignition source.  So, that case one is the one that we felt was the most likely event given the knowledge we had at the time.

Q. And can I ask to be brought up a map, DOL300.015.0023 please?

WITNESS REFERRED TO MAP DOL300.015.0023
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Q. Perhaps with reference to that map can you again just step us through in more detail this case 1 scenario?

A. Okay, what this is saying, to go through it block by block, is that we’re saying that there was a gas build up in panel 1 goaf which is the only goaf area in the mine, that there was potential for a goaf fall in that area, so this is a natural phenomenon if you like as far as this style of mining, then that goaf fall or the roof fall in that area has the potential to act as a piston in the cylinder and push anything in the atmosphere that’s in there out through the – potentially down each of these roadways and that’s not to negate that there isn't a ventilation circuit in here that we’ll probably touch on later, but nevertheless it depends on the pressure that’s developed there as to where and how that’s going to transmit out of the panel.  We’re saying that potentially that pressure would've come straight down the return, potentially of it down the intake as well, a significant amount of concern with this particular ventilation control device here stopping in that roadway, that was not a substantial structure but potentially that goaf fall could knock over that stopping.

Q. Just pause there.  So, you've indicated gas using a piston effect going down both A heading and B heading?

A. Yes.

Q. To panel 1?

A. Of panel 1, yes.

Q. Of panel 1 being pushed through into the cross-cut, cross-cut 3?

A. Yes.

Q. And having what effect on the ventilation device there?

A. Well, knock it over, to knock it over, disrupt it, you know, it’s hard to say whether it would completely knock it over or just enough to breach.

Q. And the gas then goes where by reference to the map?

A. Well, the gas is naturally going to come down this return roadway that’s already being ventilated by the ventilation system but potentially it also brings it into the main intake that’s established there.  There's some discussion to be had about the disruption to the ventilation system that that would cause and just where it would go, we’ll touch on that as we go further.

Q. So the gas would head down, on this scenario, down the return, down C heading?

A. Yes.

Q. And also would come across cross-cut 3 and potentially may go inbye?

A. Yeah. 

Q. Up B heading?

A. Yeah, and potentially some would be in this area as well, simply by the mode of force it’d go for.

Q. Now, again we’ll get into more detail of this in terms of the ventilation system, so that’s the fuel source if you like under this scenario?

A. Yeah. 

Q. What of the ignition source in terms of this case 1 scenario?

A. Okay, one of the things, it was part of that fault tree, it was a case of looking at the available ignition sources if you like, but without going through all of them, there are a number of conditions that present themselves in that scenario.  The concern has been raised as far as the VSDs, the electrical installations in the mine and the complications and the contribution that that makes to electrical systems and electrical installations and metallic installations.  So, on that there's some equipment that is around there, there's an auxiliary fan, electrical installation of an auxiliary fan right at that point.

Q. Can you describe that in reference to the map itself in terms of a label?

A. Sorry, it’s one west three cut through again where that stopping is.

Q. Now, that’s very broadly scenario one?

A. That's correct.

Q. I want to take you on to scenario two or case two, is that really a variation of case one?
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A. It is.  Just, if I could.  What we're saying is that this fan is not the only potential situation.  There are other potential ignition sources in the vicinity as well, particularly if we take into account metallic installations, so pipes, cables start to become unfortunately something that we've got to include in the mix, so it’s not just that fan.  But under the second one, it’s a similar sort of a situation but it’s really extending it further into the mine and saying if that gas was carried further in, there are other ignition sources in there such as auxiliary fan and I think it’s six cross-cut and auxiliary fan four that are both up in the one west, the further areas of the one west part of the mine.  Again, it’s similar sorts of ignition sources, but it also starts to impact on possible gas sources that are up in this area as well.

Q. That are being?

A. It’s six cut through with one west or six cross-cut, sorry.

Q. And the gas would, again it’s generated from the same mechanism, a goaf wall?

A. Well this, yes it’s a potentially combination of goaf wall and disruption but also linking with gas that’s potentially already up in this area.

Q. Now, case 3, can you just again generally take us through case 3?

A. Okay.  Case 3 is excluding the goaf and it’s primarily concerning this area of one west in the mine, so six cross-cut itself and B heading of I think it’s two right, yep one west two right area.  And they had been struggling in previous shifts with boreholes that had been intersected in this roadway.

Q. Is this where the ABM had been a problem?

A. Where the ABM machine is.  So there had been some previous good shifts of mining in there, which is going to lead to more gas being released plus the intersection of borehole.  So there'd been some challenging situations with gas in there and we raised the concerns with gas in six cross-cut, which is going to be as a direct result of gas in that roadway.  Also potentially up in this what we’d call a stub.  It’s a dead-end.  It’s a relatively long stub to be in that area, potentially difficult to ventilate, so again it can be a source of stagnant methane if you like.

Q. And that's a continuation of B heading?

A. That's correct it’s a continuation of B heading one west inbye six cross-cut.  And potentially also the area of A heading that was being back-driven as we would say by a roadheader also intersecting with a gas hole in that particular roadway.  So there's a number of gas sources that we saw that would feed into this.  That in combination with the angle of the seam.  So it’s all uphill, running uphill to this area or up dip as we would say, and because of the buoyancy factor of methane there's a natural tendency for it to gather in the higher areas in the higher parts of the roadway in the mine.  Now that's not something that is unknown, it’s not something that should happen.  It’s just a fact of where gas will go in certain circumstances.  So that’s to some extent the gas that we're looking at and where it’s come from.
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A. Now, potentially that’s been exacerbated by some sort of failure to the ventilation system in there.  That’s not absolute, it’s not substantiated.  There are some things that have been picked up in witness statements talking about having to repair the ventilation tubing in that area.  It may or may not be contributing but then there becomes the issue of if there is gas in that sort of a region, how does it come into contact with an ignition source.  We have ignition sources up there in the form or, as I’ve said previously, auxiliary fans, electrical installations, potentially out as far as the main fan that we’ll touch on later on when we get into the ignition sources as well.  So that’s essentially the third scenario.

Q. And on that third scenario you’ve mentioned it but it may have been just lost in some of the detail, there’s an exposed borehole is there in the ABM panel?

A. Yes, there certainly is, there’s a couple of boreholes actually.  Well, it’s essentially one borehole but split into a couple of branches so that passes through, it had recently been intersected and that passes, and we have a plan later on, but it passes through there into what we call virgin areas of the coal seam.  So areas that weren't mined that were essentially fresh coal.

Q. And do I understand these conditions lead to a potentially a build-up of methane?

A. Well they can do, it’s something that mining must manage.  It’s one of the main hazards in coalmining.  In effect that’s one of the key reasons that we have ventilation, there are a number of others, but we have ventilation to dilute gas, methane specifically sorry.

Q. Now, in respect of these three scenarios are any of them mutually exclusive?

A. Not really, and that’s part of the issue.  It could be individual, it could be combinations and indeed, you see in the second one that I didn't touch on there are other aspects of ignition sources such as diesel vehicles that would need to be considered as well.

Q. So in all these scenarios, there’s a build-up of methane?

A. Yes.

Q. Coming into contact with an ignition source?

A. Yes.

Q. And the most likely of which I think the experts are agreed upon is the electrical phenomena of harmonics?

A. Yes.

Q. Which could be present in any part of the mine where you have electrical installations or metallic pipelines?

A. Sadly yes but I’d have to clarify that in saying that we arrived at that point because of the coincident nature of the starting of the VSDs, not because it was necessarily the most likely or the only situation.  There are a number of potential ignition sources that we considered as well that we haven't discounted but the coincident nature of that one made it fairly compelling.

Q. You’ve also touched upon a possible scenario in your statement relating to the failure of the compressed air pipeline, could you just explain to us that and why really it’s put to one side?

A. Okay, it was put to us that, and this certainly came up early in the piece, that there is a certain amount of evidence, or hard information, primarily from two sources.  One was the survivors and their eye witness statements and the other was calculations that were carried out on power sources, power disruption, compressed air disruption, so down in this area here, or indeed there’s a fair bit of, to some extent, inaccuracy in determining the actual location.

Q. In that area as well?
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A. Well, it’s in the Spaghetti Junction area.  There's information or calculation of compressed air pipeline failure, power failure and at the same time coupled with the eyewitness, one eyewitness statement of, sorry, survivor not necessarily eyewitness, but certainly survivor statement of a white flash, so those particular points of information and the request was made to look at this particular area and what could've potentially happened.  I guess you could certainly make a case for something to happen there.  It could've been something hit the compressed air pipelines and the power lines, Spaghetti Junction to some extent is an unfortunate name and admission I think and there's a photo later on that we’ll have a look at that just lays out the number of services that are in that area, that if – was for some reason impacted by a vehicle could do a couple of things.  One is to release the compressed air into the area, the other is to disrupt the gas pipeline so potentially you've got a mix of fuel source, oxygen disruption giving some sort of turbulence that gives an explosive cloud.  I go on further later on to look at some of the issues with that.  There's not a lot of compressed air in real terms.  It would be a frightening situation, it would give a person a big fright as far as what had happened there.  The combination of compressed air and methane coming out of that pipeline, even if there was an ignition, is not seen to give the magnitude of explosion that’s likely in this, that we’re seeing from this, and secondly, if it was there there would be – it’s expected if there was that sort of a cloud of methane in that area and that was the ignition source there would be significantly more heat felt by the survivors, if indeed they would've survived with that sort of heat, so there's a few things that took us away from that and really the reason for treatment was because there had been a significant amount of analysis and it was factual information that was provided.  We felt obligated to at least look at it and give it some initial plausibility and just to examine how it would have occurred and what would have been the result.
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Q. Now is one of the starting points of your analysis and examination determining what type of explosion occurred in the coal mine?

A. Well, looking again going down through the fuel sources, it was a case of deciding which of the fuels that it could potentially have been.  Part of the initial determination of this was dependent on the actual size or the magnitude of the shockwave and the potential explosion.  That in itself starts to negate some of the potential fuel sources such as diesel fuel in tanks, the gas cylinders.  They're the classic types of fuel that would potentially be in the mine.  So the sheer size of the explosion starts to steer us away from those so we're pretty much back to gas or coal dust.  Then it was a case of looking at determining whether it would have been coal dust or gas.  That comes down to some chemistry that David Cliff has quite often utilised within mines to determine, and his assessment based on the chemistry albeit that the analysis was done somewhat after the fact, the analysis of the resulting gases from the ratios at least there tends to point to a gas explosion.  That’s also borne out to some extent by the magnitude and severity of the explosion and the damage that we're seeing as well.  Dust explosions tend to be extremely violent, so...

Q. And you've set out those gas ratios in your statement at paragraphs –

A. Those ratios are in there.

Q. Thirty one and 32?

A. Yeah, what's not in there is the actual numbers and that’s actually in the full report and shown as scatter graphs if you like of each of those ratios, but the initial findings are that it was in the gas fuel side of the analysis.  Later on you can actually see that it moves towards coal products rather than gas.  
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Q. Was there any evidence of the presence of coal or coal dust being involved in the explosion?

A. Well, we certainly looked at that and mainly with the products that were ejected from the mine, there was dust primarily that had been ejected from the shaft, not necessarily from the portal or the drift, that material was analysed.  The assessment from that was saying that, yes, there was potential coking that had happened so it was subjected to heat, that was given to Professor Colin Wood to give some determination on there, but it came back, the degree of coking came back to indicate that if there had been any involvement of coal dust it was fairly minor, it was only fairly weak, so it’s potentially that that coke, or the coking of that dust was a result of, not as a contributor to the explosion, but again, it’s hard to be definitive as far as that’s concerned, it’s been heat affected, it’s hard to say whether it was due to or subsequent to.

Q. What would be the significance of any of the presence of coal dust in terms of the potential scenario?

A. Well, the main thing is that it’s depending on how much is there, it could reduce the amount of gas that you need to have in the explosion.  We’ve got the ratio there, about one kilogram of coal dust would replace about one and a half cubic metres of methane, so it’s still a fairly significant amount of coal dust that would need to be involved, but again, as I say, once you start getting large quantities of coal dust involved the violence of the explosion and the ratios start to change, or the violence of the explosion goes up significantly and the ratios start to change.

Q. But the fundamental conclusion of the experts is this was a methane explosion?

A. That's correct.

COMMISSION adjourns:
3.28 PM

COMMISSION resumes:
3.47 PM

examination continues:  MR MANDER

Q. Just before the break you were going to go on to talk about the volume of the fuel source, the volume of the methane required to cause an explosion of this magnitude. Now, does the examination of the volume of methane help to determine the source of the fuel, where the fuel has come from within the mine?

A. Well, it assists.  I suppose it was a case of working backwards from the information that we had and that information was the video footage of the shockwave at the portal or the mouth of the drift.  So that’s probably the only thing that we’ve got really that gives us some indication of the magnitude of the explosion and therefore back calculating some sort of volume of methane that would’ve been involved.

Q. And can you step us through that analysis?

A. Yes.  Okay, the process was to take that video footage and quite simply to slow it down, to break it down to try and get some estimation of the duration which we measured at about 52 seconds from the start of the shockwave to the end in the sense of energy dissipation and it was difficult because if you can imagine, you don’t have a marker to measure the velocity really.  It’s easy enough to get some sort of indication of the area so to measure the area of gas based on the shockwave we’ve got to consider the area of the roadway itself and then try and get some indication of the velocity of the wave that’s travelling and if there’s nothing in that air to use as a marker then we don’t know how much it is but in slowing it down there were items of debris that we could actually track across screen over set, well there’s various frames that were recorded in the field of view, the measurement of the field of view of the camera to then estimate the velocity that the debris was travelling at.  The problem then is that that piece of debris, once it’s gone, the marker is gone so we’re then left to estimation.  So, it’s an estimate that the velocity was greater than 30 metres a second at some point.  Certainly with that debris that’s travelling, we don’t know how long that that velocity continued for so I suppose to put it in perspective we don’t anticipate that the velocity of the shockwave is a square wave, so what I'm saying is it’s not a shockwave that goes immediately to 30 metres a second, stays at 30 metres a second and then stops after 52 seconds.  It’s going to be some sort of a wave, much the same as you’d see at the ocean where you’ve got a starting off, hits peak, and then tails off.  But again, we don’t know exactly what that’s going to look like.  So, based on that information the debris, the velocity that we could pick up from that, from there we’re on to estimates.
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Q. The dimensions of the stone drift, that’s a factor in the calculations?

A. It’s a factor in the sense that that allows us to calculate volume so it’s a simple multiplication of area by velocity to give total volume of the cloud of atmosphere or the amount of atmosphere that’s pushed out of that tunnel, so again it’s to calculate that overall volume.  We did do it within limits to upper and lower limits, so we’re looking in the area of 30 to 70,000 cubic metres of total volume that’s been moved.  There's a couple of considerations then come into that, is that the drift is one outlet of the mine if you like, the shaft is the other, so there's potentially two outlets for that explosion to be transferred or translated along so potentially there's this scope for doubling that volume, but again the mix and the proportion is debatable because we don’t have any marker on the shaft, any idea of actually what's come out of the shaft.  There is some indication based on the amount of damage, but again it’s photographic evidence so there is scope for calculation of some of the pressure there based on that damage.  So, that gives a total volume.  Then it’s a case of working backwards from that based on explosion modelling, research that’s been done into methane explosions and the expansion of methane due to an explosion, or expansion of methane and other gases present, and there's a couple of factors there that we’ve used the factor of five times the atmospheric, the atmosphere that’s there, five times that atmosphere in the expansion ratio, but it depends on, and you see the term there, it’s documentary, really all that’s talking about is it depends on the mix of methane, the proportion of methane that’s in the mix as to how much that will expand.

Q. So that’s the expansion of the gas fuel as a result of the explosion?

A. Well (inaudible 15:54:51) is really the ideal explosive mix really, it’s documented mix is the most explosive mix which for methane is about 9.8 percent, so it’s really talking about what sort of proportion you've got as to what expansion you're going to get, so we don't know that absolutely, so working backwards from that, on that five times expansion ratio we’re looking at the volume of mine atmosphere that would've expanded being about 12,000 to 28,000 cubic metres, and then considering the actual amount of methane then, so that 12,000 to 28,000 is talking about atmosphere that’s expanded, the methane that would've been involved to cause that expansion is then calculated down as between 600, and it’s actually a typo in the report, it should be 600 to 1400 cubic metres of methane at that sort of percent.  

Q. That’s at 5%?

A. At 5% or in excess, yeah.  Now, that then, that’s based on pure I suppose simple maths and calculations based on research upon understanding of gases, but then coupled with that is also consideration of the products of combustion that you would get from that explosion, so when you get a fire and explosion of this nature you get carbon monoxide which is simply the combination of carbon in the methane and oxygen that’s in the atmosphere, and it was then a case of looking at, well, what sort of impact again on the survivors to come up with some sort of understanding of the resulting gases that have come from that explosion.  
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A. So the conclusion primarily from David Cliff on this one was that it would be looking at a fuel-rich explosion so it’s not 5%, it’s significantly higher than 5% to generate the volumes of carbon monoxide that seem to have impacted on the survivors, if that makes sense.  So if there'd been very little carbon monoxide it would have been an indication that there was lower methane percentages.  The fact that there was, the description of some of their symptoms from their statements was tending to indicate that there was some carbon monoxide impact.  So that then says well it’s higher methane generating a certain amount of carbon monoxide.

Q. And the least amount that was concluded by Dr Cliff and the consensus of the experts?

A. Oh, we didn't actually come up with a number other than well it’s obviously got to be block - it’s got to be more than 5%, but hard to be definitive of what, and the issue with this is it’s not going to be a homogenous mix of gas through the atmosphere.  It could be all sorts of percentages in different locations, depending on turbulence, ventilation characteristics, even disturbances in the air parts.  So it’s not going to be to some extent a stable environment that you're looking at.

Q. And in terms of volume, that takes you where as to the amount of fuel?

A. Yeah, the problem then becomes those numbers aren't insignificant as a body of methane.  It’s not something that you could get anywhere just anywhere in the mine.  So that started to push us towards particular locations where you could generate that sort of a body of methane, which is pointing towards the goaf and to a lesser extent the inbye areas of the development workings.  

Q. Because those are the likely areas of the mine likely to generate that volume of methane as a result of some either accumulation or as a result of some event?
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A. Yeah.  Either way it’s an accumulation, but there are potentially different styles of accumulation.  The goaf because it’s already an accumulation point.  To a large extent you can't avoid it, simply because it’s a cavity, it’s an opening, it’s not ventilated and we’ll touch on that later on, so it’s there, it’s already a source.  Getting it out becomes a challenge.  It’s not, there’s only a few ways that that can happen.  Elsewhere you can get again accumulation pretty much dependent on two things.  One is an extensive gas source, the other is in combination with ventilation so that you’ve got that potential for build-up of methane.  

Q. I want to now return to the specifics of case one and two in particular.  

A. Yes.

Q. But before we do that I’d just like you to explain to us this combination of methane and oxygen that’s required and/or the range of the mixture that’s required to produce an explosive fuel source.

WITNESS REFERRED TO DOL300.015.0028

Q. Now, Mr Reece, can you just explain to us what we’re looking at here?

A. This is what’s called a “Coward’s Diagram” and it’s called that because it was named after the gentleman that researched it and put it forward and what it describes is the possible mixtures of methane and methane explosibility, indeed you can construct these sort of diagrams or triangles for any explosive gas, but this is one for methane.  It’s quite a common tool that’s used in underground coal mines to understand the nature of gases, or nature of the methane that you’ve got available.  There’s a couple of things to just point out.  We’ve got on the left hand axis, the Y axis is oxygen and you can only get oxygen in a percentage from 0 to 21 or 20.93% and methane across the bottom, again, you can get methane in a percent from 0 to 100% indeed if you look at the seam gas from Pike River it was roughly, if you took just the gas out of the coal, it was roughly 98% methane, it was, there was a little bit of carbon dioxide mixed in with it as well.  Bear in mind, that’s not everywhere that’s just if you take the gas out of that coal, that’s the proportions that you find in it.  When we talk about, and there’s been a lot of talk, people have been talking about methane as explosive from five to 15%, 5% is the lower explosive limit at this percentage of oxygen.  If you reduce the oxygen you actually increase the amount of methane to what’s called the nose point where that can be explosive so it’s actually in the red triangle here that methane is explosive.  The upper explosive limit is 15%, so if you look down there it’s 15%, but again, it’s at that sort of range of oxygen.  The other areas, and this is probably something I wanted to make a point of, because and I don’t know what has transpired here but certainly some of the conversations that I've had with some of the investigators, it talks about these other zones and people are talking about once you get above 15% into this area, the atmosphere’s inert.  You need to be really careful with that.  It’s not inert, it’s fuel rich.  So it can't explode if it stays there but if oxygen is increased then it actually pushes the explosibility back into this explosive area so it’s only inert in the sense that there’s so much fuel there that it can't explode.  Not because it can't explode.
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Q. And you're referring there to the round portion of the diagram to the right of the red triangle?

A. That's correct.  The little bit up in here, as it says, it’s fuel lean, it’s low fuel, it’s less than 5% so we really look at that and say, well, if there's more methane added then you push it into that area.  Okay, now there's a couple of things that we use this for, one is in a mined out area, a worked out area of a mine that may be sealed if it’s a gassy mine, we try and keep the methane up high, we seal it off so that oxygen can't get in there so you're actually excluding oxygen so you can't get a flammable or a very explosive mix, and the working area, you're in this area though, you can't, you're not looking to exclude oxygen.

Q. In reference to the working area are you referring to the brown portion to the left of the red triangle?

A. Yeah, the fuel lean zone, part of the triangle.

Q. Thank you for that.  Now, also just as perhaps a more fundamental basic factor before we go on to look at cases 1 and 2, Ms Basher could we also have up a diagram, DOL.3000150029 please.  Now, the diagram that has been put up is entitled, “Simple Ventilation Model,” and can you explain to us how this represents or what it represents in terms of a description or how ventilation is supposed to work?

A. Okay, this does two things.  It provides us with a schematic model of ventilation of a mine and it also provides some sort of understanding of how we go about modelling ventilation in a mine.  It’s a very simple circuit in this instance, but to a large extent this is very similar to Pike River, and indeed most of the time when we do modelling, ventilation modelling we collapse it down to this sort of a picture if you like, even though we’ll look at some of the actual pictures of ventilation modelling later on, and even though it looks complicated it’s not actually a lot more than this.  What this is showing, and this is how ventilation works, ventilation is one of the key aspects or factors that you need in underground coalmining, primarily so people can breathe, the air just doesn’t naturally want to go into a mine, so you have to create ventilation for people to breathe, to remove gas, to remove dust, to remove heat, to make it a generally, as far as practicable, hospitable area for people to be in.  So, what we’re looking at with ventilation is we need a way for the air to get in, a way for the air to get out and what this is showing is a simple circuit of air passing through a mine.  Now, this is shown as a downcast or an intake shaft and an up-cast or a return shaft, it doesn’t have to be that, there's a whole lot of different options as to how you get in and out of the mine, so this is essentially surface, surface and this is down a shaft into the mine, so this is underground, however you've got there, there must be –

Q. – and for Pike, if I can just interrupt, for Pike you would substitute the downcast shaft with the drift?

A. That's correct, yep, so that would be represented as a flat roadway heading out there or, so from there we need a circuit intake across a working area of the mine into a return, generally there's some sort of what we would call a regulator but it’s a resistance or a restriction to try and control the amount of air that goes through that roadway and then its drawn up the shaft or out of the roadway, whatever it is, through a fan so the fan sucks or exhausts the air out of that.  So, that fan provides all the mode of force for the air to go around the mine, whatever direction you choose to make it go.  So, it’s shown.
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A. There's also a roadway going up here, another intake going up here, across a working area and out of the mine, and another one that actually branches off or splits off here and goes up around this working area back into the return and out of the mine.  So there's, in effect, three working areas that are operating in this diagram.  How we separate, and it’s important we need to realise that we need to separate the intake air, the good air, from the return air, the bad air.  So this is fresh air intended to be less than 1/4% methane.  There's limitations on just how much gas you can have in that intake roadway for people’s health and wellbeing.  So the intent is good fresh air goes into the working place.  Anything that’s generated from the mining process in here is picked up in the return air and discharged quite separately down another roadway that people don't frequent.  That’s not to say they don't go in there.  It’s generally the normal coal mine worker does not go into that area except under more controlled inspections and methods of working.  A couple of other things to work out that I presume has been touched on but I'll reinforce it.  There's stoppings or barriers between the intake and the return.  It could be simply a wall that's built.  It could be doors that are installed so that you can actually get people or equipment through the doors.  We normally have two doors, double doors.  They're represented as a big D and they're set up so that they swing out like double doors.  There's two so that you can create an air lock.  So if you open one door there’s still a barrier up there so you don't short circuit the air.  The reason for that is so that you can get equipment in there.  So it can take a little while to get equipment through.  You need enough space between the doors to get pieces of equipment in there so that they can actually go in and work in this area of the mine.  The other thing to point out is the air crossing or overcast.  Again, we need to keep these roadways or the airways separate so we build in air crossing that’s in effect one roadway going over the top or underneath another, and they're separated by, if you like, a horizontal wall or a fixed barrier that just separates the two.  And that's purely so that you can have different circuits in the mine.  So you'll see that there's an air circuit there and an air circuit there all fed off the same fresh air or intake. So they split at that point.  Some air goes that way, some air goes this way, through the working area, and they both join again back at this point and return up the shaft, okay?

Q. Now, could we have up please Ms Basher the map, DOL300.015.0023.

WITNESS REFERRED TO MAP DOL.300.015.0023

Q. I'd like now to turn to Case 1 if you like, the Panel 1, the goaf area.  Is it possible, Ms Basher to blow the map up a little bit, focusing on the upper left area of the map.  Now as I understand it, you have identified the Panel 1, the goaf area, as the most likely source of methane given the required volume.  Any other factors that bear on that?

A. There are a few things that we’ll touch on as we go in there.  It is certainly an area where you could get a large volume of methane.  Some of the other considerations are that there had been goaf falls in that area relatively recently and had generated significant volumes of methane out of that roadway into the return.  The other thing is that particular fall as it occurred, knocked out this stopping here, is our understanding from looking at the information.  So there’d already been the motive force and the gas reservoir if you like in that area. 
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Q. So just pause there, now you’re referring now to an incident or an event on the 17th of November is that right? 

A. October I think, no, no, the 17th of November was actually, I think is when they flushed the gas out, so I'm talking about earlier in October when the goaf fell.  .

Q. I'm sorry, this was an earlier fall in October 2010.

A. So that’s one instance.

the commission addresses mr mander – clarification of date

examination continues:  mr mander

Q. Yes, Mr Wilding’s indicating the 30th.
A. Yes, the other event that you’re talking about on the 17th is a situation that we took note of when, I suppose a couple of pieces of evidence coalesced where there was a re-starting of the hydro-miner monitor in the panel and quite simply sweeping this area of the goaf with the water jet, flushed in the order of 1500 cubic metres of methane out of that panel and into the return.  That was a combination of the actions that happened in the panel, the deputies production reports and the monitoring of the shaft which we’ll probably touch on shortly as well.  So, the monitoring of the shaft shows that as a spike of methane but when you actually go back in and calculate the total volume of methane underneath that spike, if you like, it equates to about 1500 cubic metres of gas, at about the 5%.

WITNESS REFERRED TO DOL300.015.0011
Q. Perhaps if we just blow up the bottom diagram?  And that’s showing us what?

A. Well that’s a schematic expansional blow-up of the actual goaf area based on last known dimensions and assessments of that goaf area so this is largely the cavity that’s there.  This is an indication of the hydro‑monitor itself.  It’s an indication that there’s going to be gas of high percentage up in this area but there’s also a fringe where it transitions from high percentages down to low percentages.  This is the area that the hydro-monitor was working, was actually working there cutting coal or aiming to excavate coal from that particular area, but it’s also indicating just a, again, a schematic indication of the turbulence that would’ve resulted from the use of the hydro-monitor in that particular area.  It’s potentially not happened on the day at the time of the explosion because our information is that the hydro-monitor wasn’t working but when the hydro-monitor is working it will stir up this gas cloud and coupled with the ventilation that’s created in here will draw methane out into this roadway and in effect that’s what happened on the 17th of November.

Q. Now that area, that orange area in the diagram, that is methane?

A. Yes.

Q. And the cavity of the goaf is such as shown in the diagram that it can hold an extremely large amount of methane?
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A. Yeah, so if you like, just to put a description on it, it’s not as if this is just a big opening that’s void, to put it in perspective the seam is roughly nine to 10 metres, these roadways are only three and a half metres or so high, five to six metres wide so they’re nowhere near the size, or the full thickness of the seam.  The aim of the mining process is to take as much of that seam as possible so to take up to nine or 10 metres, but it doesn’t just sit open, you don’t have a 10 metre opening that’s happily sitting there as a void, that the gas will bleed into and fill.  The area will collapse, it can't, generally in these sort of situations it can't self-support, some types of rock you can, not this type of rock, some very strong sandstones, massive sandstones in conglomerates you can get it to bridge all the way across there and not cave.  This particular strata doesn’t do that so there's, the rock that’s left above the seam that’s been extracted will by nature break and fall in and collapse so what you would have in here is big piles of broken rock as well as the cavity that’s actually because of that up higher than 10 metres, so it’s not just the seam that’s the cavity, it’s actually potentially above it and that becomes an open area where methane and other gases just sit, just by their nature the fact that it’s not ventilated, it would just accumulate in here, up high due to the buoyant nature of methane.

Q. Now, in addition to that is it also correct that there was a borehole present in the goaf area?

A. Okay, it probably begs the question before I go there as to where the methane comes from, well, there's still coal seam all the way round here so this is still in a very large seam, so –

Q. You're indicating the boundary of the goaf?

A. The boundary of the goaf, the seam doesn’t stop there, it just keeps going so you have a natural bleeding of gas that is in the coal here into the roadways.  You have gas that’s released from the actual mining process as the coal is cut into this area and as well as that there is a borehole, it’s indicated as a borehole, it’s gas borehole 13 I think, that actually splits and branches and goes through the top end and indeed the bottom area of this panel, and that continues on for some couple of hundred metres I think past that.  Now, at the time that the borehole was installed and we talk about this later, but it’s for the purposes of exploration and understanding where the seam is, and ultimately becomes a gas feeder for the, into the gas drainage pipeline or in effect into the mine workings, it has to be controlled.  The intent as far as I can make out and understand is that that those boreholes were under intended to be under these roadways.  That’s fine for those roadways because they are a couple of metres above the base of the seam if you like, so there's a couple of metres of coal underneath those roadways which is the target area for these boreholes, but they don’t always stay there, sometimes they do go to the top of the seam but to a large extent it’s actually irrelevant in here because the intent has been to take out the whole seam, so those boreholes would've been exposed to this goaf so they would've been feeding that as well.  It’s potentially not a big issue, it’s just another feeder of methane into that area.

Q. Have a look at DOL.300.0150025 please Ms Basher.  If you just point out to us the borehole that is intercepting with the goaf area?

A. Okay so just to put it back in perspective the goaf area there, this is the borehole that I'm talking about that comes from down – there's a little stub there, it must be 11 actually.  So it’s -
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Q. So this is GBH borehole 0011.

A. So that borehole comes up through that area, and just passes through the back end of the goaf and we can see that it splits and there's two branches that continue on for quite a distance.  A couple of points to make on this, and I don't know if this has been touched on, but it looks quite feathery.  It looks as if the line has been sketched by just an artist in freehand.  That's actually a whole lot of different branches of this, within the hole itself, and that's potentially significant in considering the amount of methane that's accessible or that's potentially released into this borehole because there's a number of branches that enter different parts of the seam and there's a picture later on just showing just where these boreholes can go, but it’s branching off, and indeed if you count all of these little branches or sub-branches that come off these two main holes,  there's about 25 different branches that are all feeding into that one hole.  

Q. I think there's another map that perhaps illustrates this.  DOL.300.015.0009?

WITNESS REFERRED TO MAP DOL.300.015.0009

Q. And again, that shows the various boreholes throughout the mine?

A. Yes.

Q. It perhaps doesn't really take us much further but...

A. Well it just gives a layout of I suppose the design and the layout of the boreholes.  Whether we go there now or later, but the red lines, and it’s a little bit hard to see.  Just to explain some of these things.  The red lines are the boreholes.  This, I think it’s a browny-red coloured line is a fault as is this one down here.  So sometimes it’s a little bit hard to differentiate but these are boreholes primarily indicated as “for exploration”.  

Q. And can we see the goaf area intersecting with GBH0011?

A. Again it’s not significant other than the fact that there's going to be a feed of methane from those holes into that area.

Q. And as you previously said to us, there was the occasion on the 17th of November 2010 when over 1500 cubic metres was flushed?

A. In about 45 minutes.  So it wasn't instantaneous.  It took a little bit of time.

Q. The effect of a roof fall.  Perhaps if we could have DOL.3000.1500.12 please?

WITNESS REFERRED TO DOL.3000.1500.12

Q. And this is illustrating both cases 1 and 2?

A. That's correct.  And quite simply, what we're saying here is from this goaf situation there's paths that the air can take as far as blowing out either or both of these roadways.   Down into this area the return is naturally already established down here.  The intake is already set and potentially can come down here, particularly if there's disturbance to this stopping.  So you start to lose –

Q. And that’s the stopping in cross-cut three?
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A. Cross-cut three, yeah.  So we're suggesting that there's potential for gas to be pushed out of here, out of A heading and B heading and across this cross-cut three.  I want to make a couple of points.  It’s got up there, “Windblast path,” just need to be careful with the term windblast and probably touch on that later.  Really all we’re talking about here, we’re not talking windblast and I'll explain that, but we’re talking about if that roof collapses there’s going to be a tendency to push anything that’s in any atmosphere out of there.  There’s nowhere else of it to go other than out down those roadways.

Q. In both inbye and outbye?

A. Yes, this is, we’re indicating that that’s the potential.  Again, it’s based on the loss of this ventilation device.  The air circuit is going to continue for some time so there’s air coming up this way around, which short circuit around here but after the initial, there’s going to be a motive force from the goaf to sort of push it out through there.

Q. Can we have please now DOL3000.1500.14 please?
WITNESS REFERRED TO DOL3000.1500.14
Q. Can you explain what we’re looking at there please?

A. Okay, this is an actual screen shot of the ventilation simulation modelling but it’s been done with the injection of gas into the roadway so it’s actually somewhat after the ventilation modeling’s been done and this is actually what the ventilation model looks like but we’ll touch on the ventilation later, but what this is trying to replicate is given the ventilation that’s established in the mine, so the fan that’s operating, the stoppings, the ventilation control devices that are installed in the mine, if they are in place and there was to be a significant injection of methane from this point, just where would it go?  And that’s what this is trying to determine.  So, it’s a simulation that models gas being injected at this point and it shows that it would in different percentages push down through these roadways, and into the return and to some extent up into these roadways as well.  It won't necessarily continue to do that because the ventilation will tend to take over and take it back down this roadway but it will push a certain amount up into these areas below the nature of the intake.  Again, it’s potentially through number three cross-cut, number two cross-cut, down A and B headings into that roadway, into both of those roadways.  It’s fairly, it’s very subjective.  We’re not looking at quantities of gas so much.  We’re not looking at really degrees of confidence that this is the actual case, it’s more the situation of if that gas was going to occur from there just where would it go, where would it conceivably go?

Q. And can we now please have, firstly, DOL300.015.0031?
WITNESS REFERRED TO DOL300.015.0031
Q. Now, this is another piece of modelling and perhaps it’s one that should've been put up prior to the last one, but this actually shows the modelling of the ventilation system within Pike River.

A. That’s correct.  So, that’s the ventilation model itself, simple single intake ventilation.  All the blue is intake, it’s the good fresh air.  You can see that it crosses over the return air, the red is return.  What takes it from being intake to return is typically a mining place so an area where mining is occurring, so the air is passing through panel 1, once it goes through that mining area it becomes return –
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Q. Just stop you there.

A. Yep.

Q. And ask for a blow up of that area, DOL3000150032 please.  Sorry, go on please.

A. That’s all right, it makes it a bit easier to see, so you can see that’s a little bit like the simple ventilation model that we had before, we’ve got intake, it comes to this point, a certain amount splits off, there's about 30 cubic metres splits off and goes into the extraction panel, into the return and then down this way, there is an air crossing there so you've got fresh air going over the top of return air.  Similarly, the 50 cubic metres moves into the further areas of the mine.  There's another split point here in which case there's about 24 cubic metres that comes down here and about 10 comes down this area of the mine where there's a roadheader, the red line here is showing ventilation tubes that run back through that tunnel and even though it’s shown outside the roadway it’s schematic, it comes to an auxiliary fan there again at three cross-cut, so we’ve got tubes that come around here, through three cross-cut and directly into that return, so following this split there's also air that splits and goes up this way and we’ve got the drill rig that was up in here, a continuous miner that was sitting up in this area not being used, there's about four cubic metres there, two cubic metres in there of this – or was 11 or 12, it comes up in here, some of it goes up into that area, some of it comes and then the rest of it goes directly into the return.  This is the area, I say this is six cross-cut one west, with this B heading continuation stub, that’s supposedly ventilated with a brattice cloth to go up in there, there's supposedly a couple of cubic metres that goes up into that way.  Back to this split, you've also got intake air that splits up this way about 20 cubic metres, some goes simply across what we call a standing place, standing place in the sense that it’s not doing anything, there's no mining, it just simply goes up through that area and into the return, and then the rest of that air goes up into this B heading of two west I think it is, where the ABM miner is working, so that’s about 140 metres and it’s made to go up into that stub, that’s a single roadway if you like and it’s made to travel up the airway, it naturally just travels up into a dead end we need to use, as I've touched on, vent tubes and auxiliary fans to actually to get it to go up in there, so the fresh air comes up into this roadway, into the mining area where you're mining, where you're working, picks up the gas, the dust, the water, the heat and actually transfers it down, and I think this battery is just about flat, down the vent tube, through the fan and then expels it into the return.

A. If I can just return then to 

THE COMMISSION:
Q. Could we just pause for a minute Mr Mander, I'll just clarify something.  Is this plan and all of the statistics that appear on it an actual plan of the situation that existed in Pike River mine as at the 19th or is it some form of simulation?

A. It’s a simulation but it’s as close as we can get it based on the information that was available and modelling that had been done by ventilation engineers that had recently been there.
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Q. Can we just return to the other modelling which was up previously, DOL3000150014.  And does this modelling show how that ventilation or the effect of the ventilation in terms of the spread of the gas and potentially how it might be defeated?

A. How it would be defeated.  It’s certainly an indication of the prediction of where the gas could go given the case that we're talking about.  So given that the methane is there, there's been a push of methane out of there, the stopping at cross-cut three has been breached just where the gas would go.  So, as I said, given that ventilation model that we just had a look at and where the air is moving, so air is intaking up through here, potentially comes into contact with that and is translated up into this area and is also translated down into this return through the ventilation system that’s currently in existence.

Q. And the green area denotes what?

A. This one here, that one?

Q. Yeah.

A. That’s just percentage of methane that's in there.

Q. And is there any significance of that particular percentage?

A. Well it’s just different percentages of methane.  That's, again, the figures – this is where it gets very subjective.  We're just saying that that's potentially around 10% methane, but hard to be conclusive on that one.

Q. Can I now take you to again Case 3 this time, and could we have up DOL.300.015.0023?  I'm sorry, there's probably a better diagram, 0017.

WITNESS REFERRED TO DOL.300.015.0017

Q. Now in Case 3, this is the area where there could be or potentially could have been a build-up of methane.  You've already touched upon this to some extent already, but I think it would be useful to go back through it by reference to the actual labels of the various headings.

A. Okay.  Do you want me to talk about the labels to start with?

Q. Yes, if you could.

A. Okay.  Hopefully you can see the labels on there.  So just from a point of clarification.  Exactly the same as you need street names to know where you are on a map driving on a street, it’s very simply the same sort of situation that we find ourselves within an underground mine, so we need to label roadways and different places, and there is a standard for that.  Not terribly imaginative but then that’s mining people.  The left-hand roadway looking inbye is typically A heading.  It starts from there, A heading, B heading, C heading for as many headings as you've got.  From the start of that panel where it breaks away or turns away from the main roads, you number your cut-throughs or cross-cuts 1, 2, 3 and so on.  So you start to develop a labelling system that’s quite consistent throughout the industry generally, using letters for headings and numbers for cut-throughs or cross-cuts, and that tends to be fairly consistent internationally.  So down here you can see A heading, B heading, C heading and the cut-throughs are numbered.  Then as well as that, if there's and it depends how mines do it.  So there can be a certain amount of imagination occasionally that goes into this, where you can actually name particular panels and it’s up to you what you call them.  But this particular mine was using the compass so in this area they were saying up into there was just the pit bottom north.  
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A. Where it turns slightly away from north it became one west and then off one west panel, these roadways that are one west panel when it turned right it became one right and then next one in would be two right.  So, it’s really just a way of delineating where you are in a mine and accurately being able to pinpoint a particular location otherwise you don’t know where you are or what people are talking about.  So that was defined in a memo by the tech services manager I think only a few months before, just trying to remember now, might've only been July or August I think where they actually put it down in writing as to where it was and what it was.

Q. The map you previously referred to ending 0023, that actually does have on it, although it’s very fine.

A. Yes.

Q. It actually does have on it the particular area labelled one west mains, pit bottom north and so on?

A. Yes.  Now, really only say that because that’s typically the way that we will talk and locate things in a mine.  That’s generally the way we talk, there’s got to be some way of denoting particular locations and even to some extent plans.  You can see up further that there’s planned working areas of the mine and that’s similarly got already starting to be named so that people can label it, can tag it.

Q. Now just going back now to case 3, the ABM panel and again now by references to those labels, can you just take us through again how the build-up of methane in that inbye area, the working area of the mine could have happened?

A. Okay, so, bearing in mind that this is, as I mentioned before, I'm talking about this area up in these particular roadways.

Q. And you’ll need to refer to the name.

A. B heading of two right, one west, two right across this particular cross‑cut, I can't read it but it would be, I would expect, one cross-cut  down six cut-through and B heading one west, inbye six cut-through, A heading, one west inbye of six cut-through and A heading between five and six, cut-through’s a cross-cut sorry, these are areas of particular concern that I've described before.  This plan is not quite up to date.  This roadway, B heading, of one west two right, actually comes up past those boreholes, it’s actually I don’t know how many metres past it, probably 20-odd metres past that particular location.  The reason that we say that this is certainly a case that we’re concerned about is that there’s no gas problems up in there they’d been struggling with gas due to the intersection of those holes.  There, similarly, they had been struggling with intersection of this particular borehole in the roadheader panel, so you’ve got that hole that had been intersected and was feeding, had been feeding methane into that roadway.  

Q. Just pause there.  And those boreholes, respectively, were GBH0012 up in the ABM panel.

A. Eight I think the other one is.

Q. And GBH008 in the A heading?

A. Yes.  Now there’s something I should point out.  That’s not to say that these particular ones were just open boreholes allowing methane to just pour into that roadway, they had been, as far as I'm aware, they had been sealed with what we call gas bags, so it’s a chemical bag that’s put into the hole and due to the particular chemical reaction it will actually expand and seal up that particular borehole and that had certainly been, they had been doing that in this area.  
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A. The other thing that you attempt to do with these is to rather than just block them off is to try and grout or concrete or cement hoses into those boreholes so that they continue to be active, so you can actually plumb them and have – connect up to, if you can find both sides, the holes on both sides of that roadway and put a pipe inside them so that the drainage can continue, that’s the ideal.  The ideal is not to hit them at all but if you do then ideal to keep drainage happening, so this area is, as I say, it’s active, there are gas sources in there, it’s reasonably high as in the roadway is probably relatively, it’s probably nearly as high as the ceiling in here, maybe not quite so, so it means it can be problematic to actually detect where the methane fringe is.  The other thing that goes with this, sadly, is that it becomes very hard to ventilate this area of the mine.  We find that from the ventilation modelling and the ventilation model had a fair degree of trouble in actually getting the model to work up in here and not reverse.  Now, what that’s meaning is that the ventilation is starting to run out of motive force, it just doesn’t carry there anymore and this is borne out not only by the modelling but also by statements from deputies and even to some extent the general manager at the time, so there was quite a bit of information indicating the difficulty of ventilating this.  Do we keep going on that ventilation and how it works?

Q. No, we’ll get onto that in terms of the, if you like the stretching of the ventilation system and the pressure on the system having regard to the activities at the various faces, but just to complete this piece of evidence, was there also an activity going on in A heading, in the dead end stump with drillers?

A. Yeah, well, just off A heading.

Q. Can you just take us through that please?

A. Okay, so there's a drill rig in this stub here so it’s just off A heading, A heading was where the continuous miner was sitting and not being used, there was a drill rig in here drilling boreholes, exploration boreholes out through here, out through this fault and up into further areas of the mine, GBH19 I think.

Q. GBH0019.

A. Yeah, but at the time my understanding is that they were having trouble with that borehole or the drilling of that borehole in the sense that they had decoupled the rods, so the rods had actually come apart, so they were in the process of fishing, what we call fishing for those rods, so they had what are colloquially called fishing tools in that hole to try and pick up that rod and to be able to drag it back.  Now, the significance of that is that it means that all of your equipment that’s used for separating gas and water that come out of the hole are effectively disconnected so the gas is potentially free-venting out of here and just going into the ventilation nominally across this roadway and into that return.

Q. So again, the names of the returns?

A. Sorry, so from the drill rig itself across six cut through from A to B heading and then down to B heading main return.

Q. So that could've been a contributing factor to the build of up methane in this extreme inbye area of the mine?

A. That's correct, yes.

Q. Now, you had in your written statement ranked these areas cases one, two and three.

A. Yeah. 

Q. Have you got any comment as to that ranking?

1655
A. Pretty much it was done because the two goaf scenarios were ranked as 1 and 2 primarily because of the calculated volume that was needed to be involved with and the difficulty, by deduction I suppose, in getting the same sort of quantity in the inbye area of the mine that’s shown on this particular diagram.  So by inference we're saying if the cloud was 600 to 1400 cubic metres, the goaf is a very likely source, it becomes harder to get the same volume from the ABM panel and six cut-through.  So that's really the reason we ascribe to that one.  The second one is lesser of a case because we're saying that there's a combination of the goaf gas with this panel gas in here.  It’s harder to get that combination, but the reason that that is, if you like, an expected option is because of the amount ignition sources in that area, if that makes sense.  So it’s hard to put a weighting on the second case on how much gas from the goaf, how much gas from this area, but we're more looking at a lot of ignition sources in this particular area of the mine.  And the third one, so the scenario of it being gas layering up in the top area of the mine.  We've said its third primarily because of the volume of gas, but also because one would hope that deputies and statutory officials that are in this area doing inspections, experienced knowledge of workers, would be managing the gas levels up in here so that they didn't get to those sort of levels and quantities. 

Q. What would be your expectation in terms of the type of monitoring in order to detect the build-up of methane in that area?
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A. Well in that area, you'd certainly have monitors on the various machines.  You'd have personal gas detectors being carried by certainly the statutory officials, potentially some others.  Then it starts to become a little bit problematic and I don’t know if you want to digress into this at this stage but from my perspective this is an awfully busy area of the mine and the reason I say that is it starts to become problematic where you put other detectors.  I would certainly expect to see some detection in this area and this is where I say it’s started to become busy.  It would be nice to have some fixed telemetric monitoring but this particular area of the mine is going to be so, fairly fluid, that it’s hard to lock in a place to put a detector and leave it there.  However, having said that, one would expect that there would be monitoring on the auxiliary fan there in, well, in this case it’s going to be A heading of that two right, one west, two right panel and I think the other fan is in six cut-through between A and B heading of one west, so on that fan.  So there’d be monitoring on those two.  It would be nice to have something further down in here but that’s, as I say, it’s a fairly dynamic area of the mine at the moment.

Q. And what do we know of what monitoring was fixed there?

A. As far as I know those were there, but they’re not feeding into any recording system.  They’re primarily for monitoring the gas, localised monitoring and isolation of power in the event of high gas levels.  Other than obviously the personal gas detectors that were carried by statutory personnel.
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david harold reece (re-sworn)

examination continues:  Mr Mander 

Q. Mr Reece, can we just clear up those to issues relating to the two diagrams, the first one the goaf diagram, DOL3000.1500.11.  And I neglected to get you to explain what is depicted in the top diagram, goaf diagram?

A. This is a, as it indicates it’s a three-dimensional representation of the goaf panel and in the mining that had occurred in that goaf panel.  It’s not, as I say, it’s not accurate it’s simply a representation and just to point out a few things that, it attempts to describe how it’s going to look schematically and give some sort of representation and a couple of things of note are that this gives an indication of the extent or the thickness of the coal seam.  This gives a rough approximation of the size of the roadways in comparison.  It also gives a representation of the grade or the dip of the seam and the difference, the height difference between the roadways so there’s the returnal roadway up here, the intake roadway is down the bottom, significantly lower and this is done for the process of hydro-mining so that you’re using gravity to move the coal that’s been cut by the hydro‑monitor from the top area down into the guzzler and it’s picked up there.  But this also represents how the actual mining process occurs in constructing an initial small tunnel, if you like, between the two and then the coal is progressively cut back down through this area so that you move that coal or you take out as much of the coal seam as you can, moving from the top, down to the bottom.  
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A. This also describes the stumps that are left in terminology here, again by way of assistance to supporting the roof, my understanding is that this is not – it’s not quite accurate, because there was also potentially some remnants left in the middle area there that were also standing.

Q. So that’s a cavity in between the two pillars or two stumps, is that right?

A. That's correct. This is by and large, and it’s not going to be cut out exactly square, but there’s going to be a significant cavity in this area.  The cavity again, as I pointed out in the sense that it starts off as cavity but then the roof will progressively cave in as you remove more and more coal.

Q. What’s depicted further on from the diagram, where the word’s, “goaf”?

A. Oh, okay, so this is what’s been excavated. That’s gone in effect.  This is your goafing area that’s broken and caved in, so goaf in the sense that it’s the roof rock that’s collapsed and fallen into that cavity, so you progressively retreat out of the area excavating the coal as you go.  It’s done in a progressive nature so that you take off slices, if you like, slices of the coal, let that collapse, leave some support in there to protect workers so that the caving of the roof doesn’t override and collapse where you’re actually working, so you leave some coal in there as a protection mechanism, and then you move the equipment back and start slicing out the next lift of coal, or fender of coal, that we’d call it.

Q. Can we also have up please DOL.3000.1500.12?

WITNESS REFERRED TO DOCUMENT DOL.3000.1500.12

Q. Just assist us now with the wording or the description.

A. Yes.

Q. And perhaps if you can just qualify what is actually described there.

A. Yep.  Okay, this is a schematic again.  A schematic diagram, it’s not specific but it’s introducing a couple of considerations and just to point out some of those things, a point was made yesterday, “What does it mean by the assumed that the return is cut off at the goaf due to the fall?”  
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A. Where we went with this was just looking at a number of mechanisms for this goaf collapsing and what would happen and looking at where the air would go conceivably if this goaf collapses, and in this particular case it’s saying well if the goaf collapses and cuts off this return which is this roadway, then the propulsion is going to be, the propulsion of the atmosphere out of here is going to be down the intake potentially across this cut-through, back up into the return but down this roadway and also down this way.  That is one of a number of options.  To some extent it’s less likely that this would choke off here for a couple of reasons.  One is that you have that grade.  So gravity is going to send material downhill anyway.  You generally get, even when you get a roof collapse in a mine it doesn't necessarily choke off or completely close off the roadway.  It’s not to say that it couldn't.  It’s less likely, but this was really just one representation.  It’s just as conceivable and probably more likely that this wouldn't close off and quite simply that arrow would just be pointing down this way as well.  So it’s one of a number of options.  And just –

Q. So the arrow will be pointing down this way.  The arrow would be down towards the main workings?

A. Towards the main workings and towards three cross-cut one west.  The other thing I want to touch on here is that we've said a windblast path.  We need to be careful with that term.  Windblast is a specific phenomenon that occurs in coal mines, and we've touched on this in the report.  We very much doubt and dismiss the fact that there is a windblast in the technical term.  Windblast is a phenomenon where you get a large plate-like failure that causes a high speed rush of air if you like, generally greater than 20 metres a second, and the significance of that is that it will actually cause physical damage.  It will propel people and move large objects.  We're suggesting it’s very much not a windblast.  There's just not the area of goaf to collapse to create that sort of a blast if you like.  So it’s really the push of air, the wind that would result from that collapse.

Q. But notwithstanding it not being a windblast, do I understand the effect of a roof collapse potentially could be to render that stopping at the cross-cut?

A. Yes, that's correct.  So we're still saying that there's a propulsion due to this collapse.  Propulsion down here to potentially collapse that stopping.

Q. And what about the stopping at the cross-cut between the intake and the return?

A. Okay.  This one had previously collapsed in the end of October due to a similar goafing event.  At the time it was indicated that this was not terribly robust so it had actually been rebuilt and to a higher standard and I'd have to say that the previous installation was, it appears to be a lot more robust than this stopping was at the time of the explosion.

Q. We’ll come to that.

A. Okay.

Q. Can I now take you to the point where we left off last night?  You’d completed your description of the scenario, the case 3 scenario involving the accumulation of methane in the inbye, the extreme inbye area of the mine.  Now, did you also consider other sources of gas, if only for the purposes of eliminating or gauging the likelihood of them being present, and in particular did you consider outburst and gas pipeline rupture?

A. Yes we did, again it was a case of working through each of the possible things that had been identified in the fault tree.
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Q. Outburst is something that you quickly just eliminated or you dismissed or?

A. We dismissed outburst mainly because outburst is a phenomenon where you get high gas in a seam.  You tend to have high gas pressure and also a typically a geological anomaly such as a fault or a dyke, some discontinuity in front of you.  It typically happens in development mining so as you’re mining or developing a roadway towards virgin coal, so an unmined area that potentially hasn’t been drained or hasn’t been drained very well.  It’s extremely unlikely to get out outburst or an injection.  It’s an injection of gas and coal dust from a mining area.  Extremely unlikely to get that in a pillar extraction area because you’ve already delineated the road or the area so you’ve naturally reduced the gas, the gas pressure.  So highly unlikely in this situation.  It has occurred in the last 15 years once in Australia in a longwall mine, in an extremely gassy mine, highly prone to geological structures faults also highly de-gassed and yet still had a problem with a gas outburst but it’s quite, very unusual and certainly not known to happen in this sort of mining situation.

Q. Gas pipeline rupture.  There was a gas pipeline used to drain methane from parts of the mine which ran down the return, down to Spaghetti Junction?

A. This is certainly a concern when you got gas entrained and very pure gas, so you’re talking about pretty much directly from in-seam so potentially up to 98% pure methane.  It’s quite conceivable that these pipelines could be hit by something.  The most probable area that it could be struck by a piece of equipment is where it crosses over a roadway.  Generally in the intake because that’s where you’ve got the bulk of the diesels.  It could happen in the return.  The pipeline actually ran along the return.  It could happen there but you’re less likely to have vehicles working in that area.  If it did happen there, if it did happen in the return, we’re talking about, even though it sounds a lot, we’re talking about potential maximum of 126, 130 litres per second.  It’s actually not a lot of gas in that pipeline in the scheme of things if you work out the percentages.  So we considered in the return.  We also considered in the intake at the area of Spaghetti Junction where it crosses over that intake towards the riser –

Q. Just on that could we just have photograph DOL3000.1500.19 please?

WITNESS REFERRED TO PHOTOGRAPH DOL3000.1500.19
Q. That’s the area you’re referring to?

A. That’s correct.  Just a couple of things to point out, there is a whole lot of utility services in the mine.  There’s water pipes, compressed air pipes, I don’t exactly know which is which other than to say that this is the gas drainage range in here, you would normally have these pipelines labelled so that you know what’s what.  This is quite unusual to have pipes like this, this sort of configuration in a mining situation.  The other thing is the high-tension cables that are also interspersed with all these services in that particular area.  So this is potentially an area where these could be hit by a diesel vehicle or something of that nature in that area so we considered the possibility of that being hit, damaged, broken in that area and what sort of impact that would have, because it’s certainly hazardous and the combination of services that you’ve got there with high-tension cables, and we’re talking about 11,000 volts in those cables, if you damaged that at the same time as the pipeline, it is highly likely that you would get an ignition at that point.  
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A. We’re talking about a very small amount of gas in proportion, so if you work out at that point if that pipeline was to be broken, you would inject about .1% methane into the general body.  That’s not to say that you wouldn't get an ignition at the pipeline itself, but it would be a fairly small flame that would occur from that, nothing like the nature of what we’ve observed.

Q. I just want to move on now to the mechanisms available in a mine to mitigate the build-up of gas.

A. Yes.

Q. Do you understand those to be firstly, ventilation?

A. Yes.

Q. And secondly, not in any necessary order of priority, drainage?

A. Yes.  Yes, that's correct.

Q. In terms of the ventilation, did you find there were deficiencies in the ventilation system at Pike?

A. I certainly did.  And to go through a few things, it was quite simply a case of looking at the ventilation system to start with and what was in place and just where the ventilation was being directed.  That was then modelled because it – to an initial view it would seem that it would be quite difficult to get sufficient ventilation quantity into the further reaches of the mine.  So, that was modelled rather than to take that on face value.  There’s a couple of things that arise from that.  One is that – and it’s potentially worth having a look at it on the mine plan, but one is that for the larger proportion of the mine workings there was one intake and one return, which is quite unusual for a mine which has four or five working areas extending from it, so that’s quite unusual in the first instance.  And the reason for that is you potentially – if you have a fall in one roadway, you’ve essentially significantly compounded your ventilation and potential for getting out of the mine.

Q. Now we put up yesterday the two modelling screen shots.

A. Yes.

Q. It may be worth just putting those up again, there are 31 and 32.

WITNESS REFERRED TO MODELLING SCREEN SHOTS 31 AND 32
A. So what I’m talking about is this is all what we typically refer to as pit bottom.  It’s the initial workings of the mine.  It’s set up for infrastructure and to support the extension and expansion of the mine workings.  It’s essentially in this case, once you get here, you’re into the coalmining operations or the coalmining proper.  It’s set up so that there’s installations in here that support the mining operation.  Obviously you’ve got the shaft and the fan, so it’s the ventilation heart, if you like, of the rest of the mine.  Proceeding inbye from there it’s quite surprising you pretty rapidly come into an area where you’ve only got one intake and one return and we haven’t even got to the key mining areas yet.  That means that these two roadways are very critical, just there.

Q. And those roadways, you recall that’s close –  

A. Oh, sorry, B and C heading north of pit bottom of pit bottom north, and I think that’s inbye of five and six cross-cut, but I just can’t see it on there – or between five and six cross-cut.  So that becomes a restriction, quite a significant restriction in there just physically the amount of air that you can force through there, but nonetheless, it’s not inconceivable.  What then becomes somewhat difficult is that, as we’ve discussed, there’s all these mining areas then that branch off from that single intake and single return that is serviced by those two single factors.  
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A. So by the time you get to here, your ventilation’s reduced to about 80 metres a second, and it’s probably worth going to the next one if that’s there.  It starts to blow that up again, to expand on that.

Q. Yes, can we go to 32?

A. That's the one.  So you can see that there's 84, 85 cubic metres in here and then it slowly reduces, it splits off, and that’s fine, that’s what happens.  We use the air around these particular areas.  But again, the concerning factor as far as the quality of the ventilation itself and the ventilation devices really comes under scrutiny right at this point at three cross-cut and one west where you have quite a weak brattice stopping held up with what are termed “pogo sticks”.  In essence, in the main headings of the mine and in combination with an auxiliary fan location, quite an unusual situation.

Q. In your brief you refer to at paragraph 61, the mine resistance characteristics?

A. Yes.

Q. In the context of ventilation.  What do you mean by that?

A. Okay.  Mine resistance is it’s quite simply the friction factor that's created by the roadways themselves, so how rough the roadways are.  If they're nice and smooth, concrete lined, circular, you have an ideal situation where you reduce the friction factor of the air and it’s quite easy to pass the air through the mine.  You have a low resistance, if you like.  As you progressively roughen up, if you like, the edges, and it’s as simple as that.  You have very rough roadways in a mine, the friction factor increases and what that means is it’s actually harder to move the air through the mine, so the pressure increases.  Now what that means is and it’s actually the pressure that drives, is the motive force of moving air around the mine.  You lose pressure which drives the air as it goes progressively further into the mine, and what we're finding is that by the time that you get to this point of the mine just at the junction between pit bottom north and one west, where you're into these single intake and single return, you've used up quite an amount of pressure that's available to us to drive the air through the rest of the mine.  In effect, there's a characteristic graph that shows you've got about 1480 pascals of pressure available. 

Q. We'll come to that now perhaps.  Just noting, red is return, blue is intake?

A. That's correct.

Q. Could we have up now please diagram 26 of the series?  Can we enlarge that?

WITNESS REFERRED TO DIAGRAM 26

A. So what this is showing is the, and we're starting to get into some particular ventilation technicalities, but to just try and explain a few things.  This dotted line here actually represents the fan, the main fan that’s underground at the bottom of the shaft, and the pressure that's available due to that fan and the pressure that it creates.  Now it’s because it’s an exhausting fan it’s a negative pressure, it’s a suction.  That’s why it’s as a negative value down here.  What we find is that 624 pascals of the available 1487 is lost just in getting it through the tunnel,  520 pascals is lost in just pushing it up the shaft, so all that you're left with is 343 pascals to move that air around the working areas of the mine.  Now what that means is that it’s the friction that causes the pressure to be lost or the motive force to be lost in that air.  That just means there's less air, less velocity if you like to move the air around the actual working areas of the mine. 

Q. So starting with the blue line?

A. Yes.

Q. Which is the intake air coming in?

A. This is intake.

Q. That’s the tunnel, that’s the drift?

A. The tunnel to about there, that’s the drift.

Q. We get to the mine proper?

A. The mine proper is there, so this –

Q. We get further into the mine, further inbye of the mine towards the workings?

A. Yeah.  So this is panel 1, as it splits into panel 1 and then into the other three or so working areas up to the point where they go into the return.  So that’s then the representation of the return and how it goes through the fans, so there's an additional negative pressure from each of the fans.  And what that’s showing is that there's actually a boosting effect by each of those fans in there, which is unusual and actually is not necessarily a good thing.  So that's showing that these fans are contributing to the point where you get to the bottom of the shaft and then it’s, then you’ve got the pressure increased due to that fan, the main fan itself.
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Q. Now, coming to the main fan, the main fan is what is producing this current?

A. It’s the, yes, it’s producing.

Q. Ventilation circuit?

A. Yes.

Q. And that’s situated where, perhaps if we have a look at 23 please on the map?

WITNESS REFERRED TO DOCUMENT 23
A. It’s positioned at this point, the fan is actually sitting there, so again to trace the return, the return air comes down this roadway around here, through the fan and is then propelled up the Alimak and up to the original intended ventilation shaft, so it’s drawn into the fan and flung out of the fan, if you like, and up the shaft and out of that.

Q. Now, having regard to that ventilation system, how would you describe it in terms of its effectiveness?

A. Well, again, from an effectiveness point of view, you’ve only got a single return which is limiting but for a small mine it’s not unusual at this point.  It does mean that if anything happens along this roadway that you’ve lost your primary return in effect that’s what happened when the shaft collapsed very early on.  The other thing as far as effectiveness is the significance of the main fan being at the base of the shaft.

Q. And that’s significance of what?

A. Well, it’s highly unusual.  It’s something that, well I certainly, it’s certainly something that I haven't come across and it’s not something that would be contemplated in this situation for an underground coal mine.

Q. Why not?

A. Because it’s in an area of, it’s still in an area of high hazard.  I suppose it’s, it’s one of the things that we used to actually have, and I apologise for referring to an Australian situation, but we used to have regulation that would specify where you’d have a fan and it would be on the surface and it’s almost to the point where you wouldn't contemplate not having a fan on the surface.  Most of the regulation then focussed on how you protect a fan so it’s about having protection mechanisms because there have been explosions that have occurred in underground coal mines where if you don’t have protection mechanisms, even on the surface, you can damage the fan, render it inoperable and even in a surface installation if you get a situation where you’ve had a fire or an explosion it’s still your primary means of controlling the atmosphere in the mine and giving people maximum chance of escape.  So even if, what we would have is what’s referred to as explosion doors on a surface fan and on a shaft arrangement, so that if there is an explosion is actually bypasses the fan, it will propel out through these doors they’re a safety factor, if you like, they’re a safety fuse, so that the fan can be protected you can put those doors back on re-operate the fan, again you’re in a somewhat safer environment, you can get to the fan, to the motors, you can measure what happening, re-operate that fan and try and get some ventilation happening back in the mine.  Regardless of the damage that’s occurred underground. 

Q. The mine, if the fan is underground what does that mean in terms of the, and the power goes off, what’s the consequence of that?
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A. Well, it means that you actually have to get in there or have a means of identifying what’s happening, what atmosphere you’ve got before you can start it up.  You can’t just start a fan simply because you want ventilation if the environment is explosive, because it can cause subsequent explosions and that’s not an unusual situation in a gas situation, a fire situation, an explosion situation, so to have the fan underground powered from underground power supply makes it problematic to actually get in there, know what’s happening.  Now, that’s not to take away from the fact that you can have automatic remote sensing, remote monitoring to tell you what’s in there, but again, in a situation like that, you’ve potentially lost that ability as well, so you’re starting to cut down your options as far as knowing what’s in there and being able to safely start that up again.  The other issue with the fan being underground is it’s very hard to protect it against something happening.  

Q. In terms of the available ventilation what is your opinion of the number of faces that were being worked having regard to the ventilation quantity?

A. Yes, okay.  I made this point earlier on, but to go into a little bit of detail, once you get inbye of panel 1, and it uses the first – it’s the first one to get a good supply of fresh air which is fine, it makes sense.  It then means that there’s about 50 cubic metres available to the rest of the mining operations and it’s fairly significant that there was a number of mining operations depending on that small, relatively small amount of air in proportion to how many faces were being worked.  So there was the ABM panel, the roadheader, there was a heading with a continuous miner in it, and also a drill rig and a standing face up in that area, all to be ventilated by that 50-odd cubic metres.  Each – so three of those had auxiliary fans.  Each of those auxiliary fans were capable of drawing 22 cubic metres a second, so immediately there’s – you actually can’t run those fans at full power, so they’d have to be throttled back.  They have to be reduced so that you can actually draw the amount of air that you got available to you.  Then I sort of – I touched on – we actually had difficulty modelling the ventilation up into that area and then looking at our statements you could see that the deputies were, at different times, having trouble just getting the air to continue moving the direction that it should.  Indeed, with the modelling, we had to go delving into actually what the layout was and what was operating just to get the numbers to the point where the ventilation would move in the correct direction and you can see from the deputies’ reports that they were struggling to get that to work as well.  Some of the particular installations that we saw were things like vent tubes that were being installed on the return end of an auxiliary fan and that’s shown in six cut-through.  It might be, if it’s possible to put that up, I can show you exactly where I mean.  Again, that’s an unusual situation and what that was showing was that they were having difficulty getting the air from the fan into that return roadway, so they were actually putting additional tubes with bends to get it to the point of the main return.

Q. Can we have please 23, please?

WITNESS REFERRED TO DOCUMENT 23
Q. And can you just point out to us the area that you’re talking about?

A. There’s a better one than that.  Okay, there was an auxiliary fan there and auxiliary fan there.

Q. You just have to put it for the record, you will have to put the –

A. Six cut-through between A and B heading, and A heading of two right, there was a fan in each of those places.  And they actually had ventilation tubes, or ducts, or cans, whatever people what to call them, on the back of the fan to direct the air down into this roadway.  Now what that’s –

Q. Down into which roadway?

A. Oh, sorry, into B heading, outbye of six cut-through, this six cut-through here.  Now what that’s indicating is ideally what you want is for the air to naturally 
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... by six cut-through, this six cut-through here.  Now what that’s indicating is ideally what you want is for the air to naturally be drawn down into this return.  We need to make a point here that this main fan is the prime mover of the ventilation throughout the mine.  The only reason we want auxiliary fans is simply to ventilate these dead-end stubs if you like, these single entry or these dead-end roadways because the air won't naturally pass from this ventilation circuit that’s created by the main fan up into this roadway.  It simply won't go into a dead-end.  So the auxiliary fan is quite simply to draw air up into this roadway, into the ducting and out through the fan and then into the main return.  A couple of things of significance with that.  There should be, and certainly the procedures for the mine indicated that there needed to be, 30% extra air coming into this roadway here and going across or over this auxiliary fan of A Heading of two right simply to ventilate the fan itself because it’s an electric motor and it’s –

Q. Can we just have up please, 20?  This is the fan you're talking about?

A. Okay.  So this is an auxiliary fan.  It’s quite a standard installation.  These are very much used throughout the industry.  The fan itself, the thing that spins is actually sitting in this box arrangement here.  You've got an inlet that's connected to the ventilation tubes that go into the mining face.  There are variable inlet veins that are set up here with which you can actually restrict the amount of air that's drawn into that.  The air comes into the fan.  It’s a centrificle arrangement, which means that it comes into the centre of the fan cylinder and is then spun through the fan and flung out at the base here.  It passes underneath in this, there's actually a cavity inside there, and comes out through the tubing at the back end of the fan.  There's an electric motor sitting at this point with a shaft that goes onto the fan itself.  So this is how air is moved around those stub-end roadways.

Q. You spoke about the need, notwithstanding the deployment of auxiliary fans, still the need for the main, the main ventilation flow to be going across these auxiliary fans? 

A. That's correct.

Q. You referred to the figure 30%?

A. That's correct.  These fans have got to be installed in the main ventilation circuit which is provided by the main fan itself and quite simply because you still need to ventilate this fan so you need to have air that’s not created by this fan, fresh air passing over this fan to dilute any gases and to cool that electric motor and so on.  It’s a flameproof electric motor.  It’s constructed in a way that it’s entirely sealed within that enclosure, so it does have explosion protection on it.  But nevertheless, as an additional control measure there must be excess air coming into the panel just to go over that fan and ventilate it.

Q. So did you conclude that the level of ventilation in that area of the mine, the extreme inbye area of the mine where there are a number of workings being carried out, was not satisfactory for the amount of activity that was being undertaken in that area.

A. That's correct, and we arrived at that conclusion from a number of means.  One was the actual modelling, one was through quite simply reading the deputies’ reports and seeing that they were struggling with ventilation.  Indeed, there was one situation where quite simply the band that was backend of this ventilation tubing had come off or wasn't there for some reason on one of these fans and it gassed up this roadway, so really –
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Q. Going back to 23, the map, what do you say should've happened before this degree of activity was happening at that extreme inbye area of the mine?

A. Well, to me there’s a couple of things that needed to happen.  It would’ve been ideal to have this roadway completed.

Q. That’s the joining of A heading?

A. Yes, A heading in one west itself.

Q. And work was going on with the Waratah roadheader?

A. The roadheader was working outbye, in A heading, but you also had contractors drilling and blasting so they’re working in stone here and so it’s understandable that was relatively slow going so there was a priority to get that done, there’s no doubt there.  So, ideally we would say that really needed to happen but failing that, the fact that you didn't have it, it was really a case of having to cut back on the extent of operations in here to match the ventilation and the gas that they were struggling with up in that area and it’s quite simply a limiting factor.  You can only work with the ventilation that you’ve got, you’ve got to manage the gas that’s in there regardless of what they are, you end up being in a point where you’ve got to de-scale so that’s within acceptable levels.

Q. In your written brief, paragraph 71 through to 75, you discussed the ventilation control devices, just generally speaking what a ventilation control device is?

A. Okay, ventilation control devices are anything that causes that main ventilation, or primarily, the main ventilation circuit to move into areas that you need it to move so it starts with the main fan and it includes stoppings that we've discussed, stoppings that separate, what we would call stoppings, an intake from a return, it keeps them separate, that’s quite simply just walls that are built.  It includes air-crossings, so overcasts that separate an intake from a return, it includes that R which denotes a regulator which is an artificial resistance, if you like, that’s placed in a roadway to control the quantity of air that passes through there.

Q. And what was your conclusions to the quality of the VCDs at Pike?

A. Okay, variable, some were good.  There were double doors, steel doors that were installed down here which are also referred to as ventilation control devices.

Q. Down here is where?

A. Sorry, that’s a good question, I think it’s one cut through pit bottom.  Pit bottom north.  So these were rated 35 kilopascal designed double doors between the main intake or the drift and the main return, at this point being the shaft, purely to get access in there.  So that would certainly appear to be a construction of high standard and what we would expect. 

Q. If I just get you to pause there.  Can I ask for another map to be brought up, number 8, Ms Basher please?

WITNESS REFERRED TO MAP NUMBER 8
Q. And that’s yet another map of the mine?

A. Yes.

Q. And there are a series of annotations through it?

A. Yes.

Q. Those annotations attempt to do what?

A. That was an attempt to describe the quality of each of the ventilation control device installations and it was constructed following interviews of particular statutory officials, so deputies and underviewers in the mine to try and get a good understanding of the quality of each of those installed devices.

Q. Thank you for that.  Perhaps by reference to that, you’ve showed us or you’ve spoken to a good example or an example of a good ventilation control device?

A. Yes.

Q. Where were perhaps not so good ventilation control devices?

A. Well, it pretty much starts from there.  So, we have a stopping that’s in this area that would appear to be a relatively reasonably well constructed installation.
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Q. And that is where?

A. It’s – that’s a good question.  It’s – yeah, I don't know from this.  It’s actually, it’s going to be approximately C heading, pit bottom north, and I think that might be just out by four cut-through – cross-cut.

Q. Yes.

A. So there’s a relatively good stopping installation there, except for the point that it had a brattice trapdoor in it.  So, we’re talking about a cloth flap installed in a quite a reasonable stopping now.  The statements that we’ve seen indicate that there was quite a bit of pressure, as you would understand on that flap, because it’s very close to the main shaft, so that brattice, that cloth flap is experiencing almost the total ventilation pressure from that fan.  It would be held in place simply because of the suction on it, but the fact that it’s a brattice flap means that it could quite easily be dislodged, damaged, very quickly and that stopping is breached quite easily.  Then we move in from there and we’re talking – and I can’t quite see it in there – I think this stopping, even though it’s shown in this installation that there’s an auxiliary fan in there, I think it was a board – it was props and boards, so it’s potentially a reasonable stopping.  Thank you.  Yes, so that’s a board and brattice stopping, so again, it’s not a solid structure, it’s cloth, which is not, certainly nowhere rated stopping.  And to look at further, the props are cracked so they’ve been damaged.  The stopping is leaking, understandable given that you’ve already got a ventilation tube through that device, and this is all very close to pit bottom, so this is right at the start of the mine.  We then –

Q. Can I take you to the cross-cut three?

A. Yes.  I just want to mention that there’s actually louvers in these two stoppings as well that are noted as “dilution doors” for later discussion.

Q. Just pause.  That’s in cross-cut six and cross-cut six, pit bottom south and one of one west mains?

A. Yes.  So if we go to three cross-cut in one west, I’ve mentioned about that one and actually three and four are quite similar.  They’re very substandard stoppings, pogo sticks and brattice cloth.  Now to describe pogo sticks, they are essentially spring-loaded conduit so they’re a very temporary structure.  We would normally use those in the ventilation or assisting a very small amount of ventilation to get into a short stub.  They’re not intended for any type of permanent construction.  These are very temporary arrangements.

Q. And what’s the consequence of inadequate –

A. Oh, we’re talking about significant leakage, that you would get through there and it’s just not a strong structure.  Any over-pressure would knock those over quite easily.

Q. And presumably leakage –

A. Yes.

Q. – has an influence on the efficacy of the ventilation circuit?

A. Exactly, so you’re losing quite an amount of air immediately through those, directly through those, so it’s air that’s not available to the actual working areas of the mine further inbye.  There’s an overcast that’s described that’s just inbye of the four cross-cut one west in five cross-cut, that had just recently been installed to advance the ventilation network in the workings into the next phase of the mining operation.  And that’s pretty much it as far as most of the ventilation devices are concerned, except I do want to make a point.  As far as we are aware that stopping was not in place, so that was open, and that’s fine, that’s as it should be.   But what we do find is that there is a stopping across this fan in A heading of two right, and that’s a concern because that does a couple of things.
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A. So that’s AF03.  That does a couple of things.  One, it immediately eliminates any chance of the 30% ventilation coming through and over that fan, and we believe that that brattice stopping was entirely across the roadway.  Now it’s not unusual to have a brattice stopping in there to restrict the air so that you force more air up this way, but what is not good practice is to completely close it off because you're actually eliminating that 30% in excess, you're eliminating the ventilation of that fan and electric motor itself and you're actually creating a dead air space in here so you're actually not ventilating this part of the roadway.  The air is being forced up into the dead-end, into the stub, back through the tubes and through the fan.  It’s actually not passing up through here and ventilating that road.  Not good practice.  

Q. Can we just move on now to gas monitoring, which you start at paragraph 84 of your written brief?

A. Okay.  There's a couple of quick points to make.  We talk about the gas content of the coal itself.  It’s indicated as being in the order of six cubic metres a tonne, six to eight cubic metres a tonne.  There have been higher figures for that.  There's some significant numbers as far as we're concerned.  It is a nine or 10 metre seam so there's six to eight cubic metres a tonne of gas, so that volume of gas for every tonne of coal in that nine to 10 metres of seam, and it has relatively high permeability, and what that means is that the gas will actually release itself from the coal quite easily.  Some coal has low permeability and it can have a lot of gas in it like a sponge, but if the permeability is low the gas actually won't bleed out. When you break the coal up it will come out but not necessarily just bleed out.  So this coal is six to eight cubic metres a tonne, 10 metres of coal which is a nice thick seam, and then relatively high permeability so the gas is going to be coming out.  That puts it into the area of being quite a gassy mine and indeed we see in reading different documents that it’s referred to as moderate gassy.  Other publications we see it referred to as gassy.

Q. So I take it from that there needs to be effective and accurate monitoring?

A. Monitoring based on the fact that there's quite an amount of gas in this particular seam.

Q. What, if any, were your concerns about the monitoring at Pike?

A. Monitoring itself, there was a lot of variability, a lot of inaccuracy that we found with telemetric installations.  So these are automatic methane detectors that are installed on pieces of equipment or in parts of the roadway.  We were seeing quite a degree of variability with calibrating them, particularly with the accuracy of them, with them not being used and some being in quite poor condition, and this was gases in primarily the methane detectors.  Carbon monoxide detection didn't seem to be a problem.  One of the issues with methane detectors is that they actually can be poisoned by high levels of methane.  So these things are fine.  It depends on the design and the span of gas that they can detect.  But if the gas levels exceed what they are capable of measuring, they can actually be poisoned and become unreliable.  We’re suspecting that there was some of that, and certainly it appeared that panel 1 return was prone to this.  There was a significant amount of checking and recalibrating and replacement of that particular detector and it became quite unclear as to whether it was actually working at all towards the end and there’s certainly no indication, no read-out of that particular detector anywhere but in the mining area itself, it wasn’t recorded anywhere else.

1100

Q. In the outbye areas of the mine, the so-called less hazardous areas, did you have a particular concern?

A. Yes, again we had concerns here because, and this came from advice from the equipment suppliers, you also want to have a methane monitoring of the fresh air itself so that you know that you have good quality air, so an anomaly we keep methane in intakes below a quarter of a percent, that’s typically what’s fresh air, however, the detectors that had been installed we found were actually of too high a level so they were actually set to read 5% with an accuracy of plus or minus a quarter of a percent, so you actually had the inaccuracy of that particular unit negate the ability to detect accurately the quarter of a percent, so it actually was the wrong detector installed in those areas.  Potentially less problematic in the sense that it’s the ones in the high gas areas that you want to know about but the ones in the fresh air are generally protecting non-flameproof apparatus, electrical apparatus, so you have far less tolerance, these are normal electrical installations that aren't flame protected or gas protected if you like, so you need to have an additional safety factor on those.  The other thing that particularly concerned us and was quite perplexing was the gas detectors in the main shaft itself and we found that there were initially two detectors in there and they were reading quite different numbers.  It was concerning that that wasn’t resolved, that that was the case and to some extent we are, we’re not exactly sure which was the correct one.  It would appear actually that the one at the base of the shaft was reading correct and it was reading twice the quantity of the one at the top of the shaft.  There was concerns with the – and at some point that was, that one at the base of the shaft, was disconnected, so that was no longer reading.  

Q. That was the bottom or the top?

A. The bottom.

Q. Was reading twice?

A. Yes.  And then the one at the top of the shaft would appear to be in a fairly sad state of repair.  There’s also instances we found where there were quite high levels of methane that went through that main shaft and it would appear to have latched, what we would call latch, the detection, so it effectively went to about 2.75 or thereabouts and flatlined.  So we don’t actually know how much or how high the methane went to up that main shaft.  The concern is, if you have 2.75 at the main shaft, and this was at a time when there’s a gas-out further into the mine, that’s in the main body of the air at the locations where you are producing the gas where there is much less ventilation air available to you, the percentage will be much higher.

Q. Can I move on now to gas drainage?

A. Yes.

Q. It’s the second means by which the build-up of gas can be mitigated in a gassy mine.

A. Yes.

Q. Looking at the pattern of boreholes, what did you deduct in terms of what was being attempted in using or in terms of the in-seam drilling?

A. Yes.  Well, it was indicated in early documents that we saw that the drilling in-seam was very much for exploration and that makes sense because it’s a difficult seam, it’s highly prone to geotechnical activity.  There wasn’t a lot of exploration that had been done so they were really finding the seam through horizontal drilling.  There was also indication that, as I say from documents that that was the case that they were finding the seam, and the layout of the holes that were drilled, and the branches that extended from those drill holes supported that factor.  
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A. However the issue remains that it is a gassy seam, and this, a large thick seam with lots of gas present and available to those boreholes.  The problem with the location of those boreholes, given the fact that the premise was for exploration, meant that the logic was not to protect those holes sufficiently from intersection by roadways.  And what I’m saying is that if those holes had been established from the perspective of managing gas, they would’ve been located somewhat differently.  There would’ve been a greater attempt to avoid intersection with roadways.  Once you intersect a gas borehole with a roadway, you’ve changed the integrity of the hole.  Now we see this, sometimes they block the hole up, sometimes they ran hoses from one side of the roadway to the other side of the roadway and this is a common means of trying to protect the integrity of the borehole and continue the gas drainage.  

Q. Were you aware that early feasibility studies at the mine had indicated that given the gas levels in this area there would be a need for gas drilling and drainage?

A. Yes, very clearly, it was, that was identified, I think, well certainly in a particular document, an earlier document, certainly 2006, 2005.  There’s a recognition that there’s quite an amount of gas that would require drainage and gas boreholes.  Numbers typically rule of thumb, once you’re over five to six cubic metres a tonne, in a coal seam, you’re generally heading towards gas drainage requirements, so this was six to eight.

Q. Can we have a look please at image, its number 30, please Ms Basher?

WITNESS REFERRED TO DOCUMENT 30
Q. Can we just for the present purposes ignore the diagram to the right, it’s just it appears on the same page.

A. Yes.

Q. We’re concerned with the diagram to the left.

A. Yes.

Q. What’s that showing, to the left?

A. Other one, yes.  

Q. That’s it, great.

A. What that’s showing is some typical or classic drilling for gas drainage inner seam, so this is intentionally targeting the seam to remove gas from it. There’s a number of different types of patterns.  Really, we would only focus on this fan pattern.  It’s the most efficient.  It’s been shown to be the most effective.  You could end up in requiring this sort of arrangement, but the fan pattern as the lower one shows, you can have a drill rig set at this point and drill multiple holes in effect from that location and manifold it at that point into a single pipeline.  Typically the spread or the distance between each of these holes would be in the order of 20 to 30 metres once you get into the full extent, obviously not here.  But the objective here is to de-gas the coal.  Now, this is just an arrangement.  It’s – the holes have extended in this situation to across into these development roadways, the point being it provides you with multiple opportunity.  You actually de-gas this coal that’s about to be mined.  You also de-gas the coal for these roadways that are going to be developed some time later, so you will intersect these holes, there is no doubt.  But the intent is you provide – you design it so that there’s sufficient lead time, typically in excess of six months for that coal to be drained, so that once you come through here and intersect these holes, they’re pretty much dormant, there’s not a lot left in them.  You block them off just from a safety point of view, but it’s the intent is to target the gas and drain the coal.

Q. So is that the type of configuration you’d expect if you were undertaking a gas drainage programme?
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A. That’s a gas drainage programme.  Potentially that’s probably in excess of what this mine required.  Another configuration that’s not shown on here.  If you're simply developing two roadways like this you would at least have what we would call flanking holes.  So these are holes that run up the sides of these roadways to dig as its localised de-gassing of that area so that you can create those headings, de-gas those headings.  Again, some sort of lead time, but the point being, you're not actually intersecting them.

Q. Now some of the holes were drained and as you've already referred to this morning, were connected to a gas drainage pipeline?

A. Yep.

Q. Looking at that pipeline, what did you conclude in terms of how efficiently it was draining gas from those boreholes that it was connected to?

A. Yeah.

Q. And perhaps just for the record, those were boreholes 14, 16, 18 and 8?

A. There's probably a couple of comments to do with the fact of what boreholes were connected to it.  There was a report done, there was a number of reports done that we really took guidance from and they were quite incisive.  As far as the gas drainage and pipe range that were installed in the mine, that pipe range was 100 millimetres.  It’s a four inch pipe, quite a small pipe.  The other aspect is that it was simply a pipeline that took the gas away under its own pressure.  So gas simply bled out of the coal into that pipeline and provided its own motive force if you like to get out of the mine through the pipe range to the gas riser at Spaghetti Junction and near the fresh air base and up that gas riser to the surface.   Normally if you have gas drainage you would have a pump, a particular designed pump, protected pump, to provide some suction on that pipeline.  It doesn't actually suck the gas out of the hole per se but it certainly evacuates the pipeline so that you can cause more gas to pass along it.  So that’s on the one hand.  The other thing is that a 100 millimetre is quite small.  This is something that was made very specifically by the consultant that talked about that.  So it’s quite small and in effect you just couldn't get enough gas through that pipeline to get all the gas that was coming out of the drainage holes into it.  So there was a recommendation made by him and quite understandably, that it was actually limiting the effectiveness of the gas drainage.  So the recommendation was to disconnect some of those holes from the pipeline and simply vented into the return just to get the de-gassing effect of the coal to occur so that when you intersected it with a mining machine the gas quantity in that area had been reduced.  If it didn't do that, if you left it connected up to the pipeline it just wasn't draining, wasn't able to clear itself and wouldn't have de-gassed sufficiently to be able to intersect it.  Even so, there were was still quite an amount of gas left in those areas as evidenced by the ABM panel intersecting that borehole. 

Q. And presumably that places more pressure or emphasis on the efficiency and effectiveness of the ventilation system?

A. Well that's all you've got left then.  The ventilation system’s got to be able to manage it because the drainage range is in effect not connected to it.

Q. Paragraph 56 of your written statement?

A. I'm sorry, which?

Q. Fifty-six.  You refer to a discrepancy in the measured flow into the pipeline or range?

A. Yep.

Q. And what was measured coming out?

A. Yep.

Q. And you have commented upon what may have been the causes?
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A. Yes, as I say, and these were measurements made by the mine found that there was 126 litres or thereabouts flowing into the range in areas further in inbye yet at the gas riser there was only 13 litres at that point indicating that 113 litres is just not getting there for whatever reason and we’ve indicated a number of reasons that that could've occurred.  Either leakage out of the range or you can get interconnection between holes, so it can actually come from one hole into the pipe range and actually flow back into another hole if it’s over pressurised and go to another place, particularly if you’ve got this like open holes, but potentially the more probable situation is that that pipeline is just blocked and it could either be water in a low point so you still get water out of the gas, sorry, out of the seam so it’s potentially water that’s built-up in a low point in the pipe.  The installation in the mine had these, typically has water traps that aim to, at low points, to drop the water out of the pipeline and get it out of that range but you need, these need to be maintained, they need to be emptied as often as it builds up.  Ideally you have automatic water traps that are self-emptying.  The other aspect is that you can get fine coal ejected out with the gas and it can also block up the holes, so the stronger suspicion is that pipeline’s probably been blocked.

Q. All right, can I ask you now to turn to the other part of the equation if you like that being ignition sources?

A. Yes.

Q. And you commenced in your written statement at paragraph 99, with a discussion of this.

A. Yes, obviously if gas is something that’s going to occur in most coal mines, we then went looking from a similar perspective down through the various potential ignition sources to try and confirm or deny particular ones.  The most likely source that we found to jump to it was electrical sources and those could be created by a number of instances that we can certainly touch on, however, Tony Reczek will be here next week and we’ll go into greater detail and that’s way outside my area of expertise, however, I do understand the concepts that we’re going through.  So how far would you like me to go into those electrical sources?

Q. Well, just generally speaking in terms of under the heading of “Electrical sources” we’ve heard already the reference to the creation of harmonic currents?

A. Yes, yes.

Q. Which could cause arcing or sparking?

A. Yes.  So if I could, the understanding that I have of that is airspeed devices are not unusual they’re not uncommon in coal mines.  They’ve typically been installed as a discrete installation on a single piece of plant.  They provide better control of the electrical characteristics of the actual plant so that you get finer control, if you like.  You don’t have big currents required to start motors, so it actually makes the control of the electricity itself a lot more specific, makes it a lot finer, so it gives better control.  My understanding is that the downside is that it generates these harmonics which are, in effect stray currents and they talk about it being that you’re actually chopping up the electric waves that are, that you need.

Q. I don’t think we need you to go into that sort of detail, we just need perhaps just a marker or book marker in your evidence that harmonic currents which Tony Reczek will address.
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A. Yes.  Probably the significant point for me is that these stray currents are then liable, as I touched on, to track along electrical installations, metallic installations.  So it becomes problematic as to where it’s going to be realised.

Q. So where the arcing could take place or the sparking could take place within the mine?

A. Yep.  Is in any of those installations.

Q. And again just as a marker, another aspect to ignition source connected with electrical source is undercapacity of power supply into the mine?

A. Yeah.

Q. Which again Mr Reczek will speak to?

A. Yes.

Q. And thirdly, something that the investigation team looked at was electrical discharge machining?

A. Yes.

Q. Which in very broad terms is what?

A. My understanding is it’s still associated with the variable speed drives but it’s particularly associated with the installation at the fan where you can get some electrical tracking along again metallic installations and it’s been found to occur in shafts of fans and bearings on the shafts of fans in underground installations elsewhere.

Q. And in terms of the process that you went through or the elimination, the examination of different events?

A. Yes.

Q. We've also had reference to the starting up of the pumps?

A. Yes.

Q. And is that something that relates to the VSDs and the production of these harmonic currents?

A. That's correct.  So the pumps were operated using the VSDs.  So it was fairly significant to us and strongly coincidental that these pumps started up.  The VSDs started at very close to this to the same time.

Q. Can I ask if we could have put up please Ms Basher, number 22.  It’s your fault tree, Mr Reece, headed “Ignition Sources”?

WITNESS REFERRED TO DOCUMENT 22

A. Yes.  So what this is showing again, it just provides us with some logic, some road map to consider conceivably what other sorts of ignition sources were in the mine that we should chase up, try and confirm.  So we looked at spontaneous combustion, frictional ignition, electrical discharges we've just touched on, explosives, naked flame, hot surfaces, and also an unusual one to some extent, hydrogen sulphide in pumps.

Q. The colours denote what?

A. The colours are really, after we’d been through the exercise of considering all of these was to then go back and say well what’s likely, what’s possible, what’s unlikely, it’s as simple as that.  So the green colours are saying well we think this is likely, the orange ones are possible, the red ones are unlikely.  So we're suggesting that, well spontaneous combustion, frictional ignition, explosives, hydrogen sulphide, unlikely.  

Q. And we're parking the green chain as it’s set out in the diagram under the heading “Electrical discharge?”

A. Yes.

Q. And I’d just take you briefly through the other possibilities that were considered by you and the expert team?

A. Yes.

Q. First of all, hot surface?

A. Hot surface, there's a number of things.  Just to touch on some of the particular ones.  A lot of this is associated with things like diesel, so it’s a hot metal surface that’s been created for a number of reasons.  With diesel you've got an engine.  There are protections on it, but that can create a hot surface.  We've got a green one there that says, “Diesel runs in high methane.”  There have been recent situations in certainly over the last probably 10 years, a significant amount of concern with diesel engines, and what happens to them if they come into contact with high methane and they've been found to run uncontrollably.  So the engine will speed up and you actually can't shut the thing down.  There has been a lot of work done with research organisations around the world and certainly SIMTARS in Queensland to try and understand that, to model it, but more significantly, put trials in place.  So there are now, as I've indicated there's a requirement for strangler valves to be fitted to diesel equipment and I believe that was in place at the mine.  
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A. Nevertheless, it’s one of those things that’s quite significant and can't be ruled out if that strangler valve wasn’t operating.  We then looked at other things like pumps running dry and friction factor or hot bearings on other pieces of apparatus.  Most of the red things struck off because we actually went and found with a reasonably high degree of confidence that it was either not happening at the time or had been shown not to be a factor.

Q. Spontaneous combustion?

A. Yes, spontaneous combustion is, New Zealand coals are quite prone to spontaneous combustion without going into too much detail of that, it’s an unusual characteristic whereby coal will oxidise so it’ll take oxygen in and in the process it will actually heat up of its own accord.  A lot of things, a lot of substances do this but coal is particularly nasty because if you get it in the right circumstances it’s about having broken coal, enough oxygen around it, not dissipating heat, it can actually get hotter and hotter and hotter until the point where it will actually catch fire itself.  New Zealand coals, as I've said, quite prone to spontaneous combustion.  There has been testing done of these, of this coal seam.  There’s been a little bit of testing done of the Rider seam.  The information so far tends to indicate that it’s not highly prone.  For us to be more conclusive it would be ideally we’d like to have more testing.  We've ruled it out primarily because we’re relying on the systems in place the mine to look at the markers of the results of that so carbon monoxide predominantly and also the reporting from people.  It’s quite a noticeable indicator, it’s an unusual, it’s a particularly pungent smell, coal when it’s burning, as most people are probably aware, so that’s the smell that you’ll find.  It’s often detected very quickly by people in mining situations particularly where you’re in the direct downstream effect from it.  It doesn’t mean that it couldn't occur in some less frequented places but the indication so far is there’s a fair degree of diligence demonstrated or indicated at the mine to say that they were looking for it.  There was one isolated report of a smell.  There was one isolated report of a smell, but unfortunately not substantiated, not pursued.  There were spikes in carbon monoxide that did occur, primarily associated with explosives and the use of shotfiring, which is again, by-product of shotfiring.
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Q. Friction ignitions?

A. Friction ignition comes about from a number of things.  I’ll come to the most concerning one, but friction ignition is really talking about things like conveyor belts where you’ve got conveyor belts running over coal dust.  There was a conveyor belt in the mine.  It was in the main intake area, pretty easy to knock that one out because of the location of the survivors.  Its incendive sources, such as rock being cut by continuous miners and so on, at the time the continuous mining machinery, or the mining machinery wasn’t working so we had to cut that, to take that one away, but there’s – you actually need two things.  You need an incendive source and a rock that’s prone to ignition.  The concerning thing is that this rock was quite prone to ignition and we actually pursued that testing.  There’s quite an amount of information to say that that is a very real concern in this mine, regardless of anything else.  There’s pyrites in the seam – sorry, in the surrounding – sorry, there’s an indication that’s there’s pyrites.  That’s yet to be fully confirmed.  There is certainly high quartz.  There have been a number of ignitions that have occurred in the mine, predominantly where you get into stone, so that’s a very real possibility.  However –

Q. Why did you discount that –

A. No continuous miners working.  From that specific effect, but there is potential for rock on rock ignition that can occur, so where you get a goaf fall creating heat where you’ve got incendive rock striking incendive rock or even steel for that matter.

Q. In terms of rock on rock, can you –

A. To a large extent we discounted that because we don’t suspect that the ignition happened in the goaf, for a few reasons.  One is that if it did occur in there, it would primarily have had to been some sort of hot surface, such as rock on rock ignition, or spontaneous combustion up in the in the Rider seam and there weren’t a lot of indicators of carbon monoxide present from that area and indeed, the visual information that we got from borehole 47, I think it was, didn’t tend to indicate that there was a lot of damage there, so we tended to shy away from that.

Q. Just before the break, explosives, all the explosives were accounted for?

A. Yes.  Explosives and shotfiring equipment.

Q. Naked flames, there was no electric arc welding, or?

A. Well, there was no cutting and welding.  We do have concerns with contraband, so we haven’t ruled that one out.

commission adjourns:
11.31 AM

COMMISSION RESUMES:
11.51 AM

examination continues:  MR MANDER 

Q. Mr Reece, can we just turn to the final part of your written statement.  The issue of locating or attempting to define where in the mine the ignition point may have been.  I understand that Professor David Cliff was heavily involved in this work?

A. That's correct, yes.

Q. Is it correct that this also involved modelling and the use of what are called computational fluid dynamic software?

A. That's correct.

Q. And was that for the purposes of inputting a number of factors, data and seeing what the most likely results were in terms of the various known factors?

A. Yes it was.  The main point was to take a combination of the analysis of the facts with the assumptions that we had made and to put them into a separate assessment if you like of the explosion to try and again come at it from a slightly different process.  So up to that point we’d just been working on the facts that we had at hand, primarily the video and the witness statements, a combination of those things.  This was to then reverse engineer, if you like, those factors into well what sort of explosion would have happened.  It was an indicative exercise really.  It wasn't intended to be definitive in the sense that locating exactly where it was going to be.  It becomes fairly difficult to do that even with this sort of modelling software.  The software is similar in a sense to the vents then modelling - it’s all using fluids or fluid dynamics.

Q. The broad conclusion was what in terms of the location of the ignition point?

A. Yeah.  It really said to us that the ignition point was more likely to be further into the mine than Spaghetti Junction which was one of the concern areas, and there's two reasons for that.  One is clearly the temperature experienced by the survivors.  Had it been close to them, they simply wouldn't have survived.  The comment was made yesterday about temperatures of coal dust and what sort of heat it had been generated.  Temperatures from gas explosions are getting up between 1500 and 2000 degrees, so numbers like 1700 degrees Celsius are being talked about, so we're talking significant temperatures at the point of ignition and combustion.  
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A. There’s got to be a fair amount of cooling for that to occur and that will happen as the gases are moving around the mine and there’s an absorption of the heat by the mine itself and that that temperature needs to be reduced before it gets to the survivors.  The other thing that needed to be considered was the actual, the pressure wave and the fact that there was only one pressure wave that appeared to occur at the portal, through the video evidence, so again, if it had been further out there potentially would’ve been a reflected wave, so if it occurred further out of the mine it certainly would've ejected from the portal but it would’ve also propelled into the mine and then potentially reflected back out again.

Q. Perhaps if we can just put up the map 23?

WITNESS REFERRED TO MAP 23
Q. So you firstly said in regard to the very high temperatures associated with the gas explosion.

A. Yes.

Q. And having regard to the location of the survivors, you’ve told us that it would be inbyes, that’s an indicator suggesting further inbye than Spaghetti Junction?

A. That’s correct.  We don’t exactly know where but it’s going to tend to be further up in this area and that was our original estimation.

Q. Further up in which area?

A. Up towards this area of the mine.

Q. That area being?

A. Well, anywhere from panel 1 inbye to a large extent.

Q. Now you just also referred to a reflection wave?

A. Yes.

Q. What’s the significance of that?

A. Well, what we’re saying is that, if it was further in here it’s going to tend to project out of the mine.  If the ignition point was further into the mine towards this area.

Q. This area being?

A. Well, from anywhere from panel 1 inbye.  It’s going to project out of the mine in one wave.  If it was further out of the mine it’s going to tend to project both ways.

Q. Further outbye?

A. Outbye and inbye from that point of Spaghetti Junction.  But then you would expect this wave that’s propelled into the mine to be reflected back out again, slightly later, but to have two fronts, if you like.

Q. So just to clarify that.  “You’d expect to have two fronts,” we didn't have two fronts?

A. Well, you would expect to have two fronts if the ignition point was further outbye.

Q. Right and you’ve indicated there in the proximity of Spaghetti Junction?

A. That’s correct.

Q. Other factors associated with or assist in this exercise in terms of length of time?

A. Yes, it’s really, it was the amount of time that the wave took to exit the drift.  It was consistent with it being well into the mine and really this was from looking at subsequent explosions that were expected to have been initiated from the pit bottom area.  So the subsequent explosions, albeit that we didn't go too far down this track of analysing subsequent explosions, but David Cliff certainly looked at the subsequent explosions and the expectation or the understanding from the analysis that they were ignited from this sort of an area.  They were quite different from that first explosion as far as the time duration.

Q. Analysis of coked coal particles, is that of assistance?

A. Yes, this is more looking at, again, where it occurred and it’s a little bit hard to determine those coke particles were found at the top of the shaft.  The indications from the analysis were that it had been subjected to between 450 and 700 degrees Celsius.  Don’t know where they’ve come from.  There’s certainly been some heat effect to those, was certainly picked up by the hot gas post-explosion or consistent with post-explosion.  If it had been higher temperatures then it’s potentially at the point of explosion.  So what we're saying is for them to get to there?
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Q. There being?

A. To the top of the shaft.  If that had been the point or very close to the point of ignition, then the temperature effect of that coal dust would have been much higher.  So the fact that it was 450 to 700 or thereabouts suggests that it was impacted afterwards by the hot gases coming through.  You wouldn't expect – so if it had been there that had been heat-affected, at the shaft that had been heat-affected, it would have been a much hotter effect if that had been the ignition point.  So it’s consistent with the hotter ignition point being in here inbye panel 1 and the hot gases transferring through here and picking up the coal and heat affecting it at that point.

THE COMMISSION ADDRESSES COUNSEL – APPLICATIONS FOR CROSS-EXAMINATION OF WITNESS – ALL GRANTED
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cross-examination:  Mr Wilding

Q. Mr Reece, I’d just like to talk at a fairly broad level about mine design.  What are the main categories of information about the characteristics of the coal field required in order to design an underground coal mine.

A. There’s quite an amount of material that you need to obtain in the early instance.  Typically, it relates to geology of the resource, characteristics of the coal itself, extent of the coal – so, some of the things that we look for is, how thick, how deep is the coal, what sort of particular characteristics of the coal itself; there’s lots of different types of coals, they’d need to get an understanding of what sort of coal it is.  That starts to open up questions about what sort of markets you get.  Then we need to understand the geology of it, the surrounding rock; the strength of the rock.  The stresses that are inherent in the area.  How much water is in the seam itself?  How dirty the coal is, if you like?  How much, what sort of other processes that we may need to apply to the coal to make it saleable.  Just the extent of it, just how much is there, how economic it’s going to be to mine it?

Q. And the methane content?

A. Methane content, so it’s looking at gas characteristics and it’s not necessarily just methane.  It’s the type of gas and how much.

Q. And propensity to spontaneous combust?

A. Yes, it’s – that’s one that tends to be a little bit later down the track.  We certainly look for it in the – it depends on prior knowledge.  If there’s prior knowledge that there is a concern, then that would be done sooner rather than later.  If it’s not prior knowledge, it may come somewhat down the track.

Q. With those types of information, at what stage of the design and development process do you need those?

A. All of those facts?

Q. Yes.

A. Well, right at the start really.  That’s your starting point to determine the economics of the resource and actually confirming whether it moves from what we would call a resource being into reserve or approve and reserve that’s going to be economic.

Q. How accurately should it be possible to predict the economic cost of a project?

A. It takes a couple of stages and it’s typically referred to as pre-feasibility, feasibility studies, and it tends to start at a range of plus or minus 20% and with additional information, additional research that comes in from that exploration and closer analysis of it, it’s typically reduced down to 10% for feasibility, down to plus or minus 5%, ideally for setting up a mining operation.

Q. So by the time you’ve decided you’re going to develop the mine, you ought to have been able to predict the cost within about 5%?

A. Thereabouts, ideally.

Q. How accurately would it be possible to predict the timeframe of the development stage after all consents have been obtained?

A. Again, it’s one of those things that’s historically based in the sense that mines are established in various known reserves.  It can be done relatively accurately.  Again, it depends on the novelty or thereabouts of what the seam is indicating.  If it’s consistent with what’s been done before, then you can do it quite accurately.  If it gets into novel things, such as different gases, carbon dioxide, or thick seam, or soft ground, then it reduces the amount of confidence that you can have in the timeframes, but it can be quite accurate.

Q. And is it fair to say that having insufficient information increases the financial risks attached to a project?

A. Absolutely, yes.

Q. And presumably the timeframe risks?

A. Yes, yes.
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Q. Does it also impact on health and safety?

A. It can do because you've got unknowns that you haven’t quantified.  To some extent you end up having to manage on the run.

Q. What are the issues associated with managing on the run or on an ad hoc basis?

A. Well it can be, if you've underestimated gas type or quantity, that you actually are behind the game if you like as far as establishing those controls.  Whereas if it’s accurately assessed up front and the information is readily available, then you can have those systems costed in and you don't actually come under the same sort of pressure or scrutiny to back them into the project if you like.

Q. And does it also mean that you might design systems, for example methane drainage, which turn out to be not appropriate or appropriately specified for the conditions you subsequently find?

A. Yes, it can be insufficient.  Not only gases.  It could be strata control, where you end up to some extent chasing your tail trying to catch up with what the resource is actually throwing at you.

Q. Did the experts reach any view or gain an impression about the adequacy of the information that Pike River had at the planning and design stage?

A. I wouldn't say we did a broad-ranging search or really went into a deep analysis of it, other than to say there were particular things that I suppose were caught in our filter if you like.  And by that I mean as we read through feasibility studies, there were certainly things like knowledge of the gas, knowledge of the seam as far as the surrounding rock that we did note.  So it was really things like, and I've touched on some of these, the fact that it was recognised in the early parts of the project that there was a reasonable amount of gas there and there was a recognition of drainage being needed, similarly with ventilation control.  So it was really from that point of view.  It was the filter that we were coming from as far as gas and ignition sources that we were particularly looking for in the early stage, whether there was recognition of spontaneous combustion or frictional ignition.

Q. And at those early stages it was recognised that there were issues to do with methane, for example, that would need to be addressed?

A. Yes, it was stated fairly specifically.

Q. Did the experts form a view about the timeliness of the gathering of information by Pike River?

A. As far as those feasibility studies and so on?

Q. At all stages?

A. Well there certainly seemed to be a fairly lead time.  A lot of the fairly specific reports that I looked at 2005/2006 and some earlier than that as well.

Q. Could I just take the example of methane?  You need that information that we talked about presumably in order to design a methane drainage and ventilation system which will be right for the predicted conditions?

A. Yes.

Q.  And the corollary is that that system then needs to be built and there's a need to manage the operation so as to work within the capacity of that system?

A. Yep.

Q. And that's where the experts say Pike went wrong in part, is that right? 

A. I think they didn't have enough.  Certainly a case of wrong in the sense that there was more gas than they had a system to manage it and the ventilation was less than it should have been to manage.  We look at gas and ventilation as two components to some extent of the same thing.  We start with ventilation and if the gas is in excess of what the ventilation can manage, then we need to have gas drainage, but it’s a case of matching how much gas drainage with what in excess of the ventilation.

Q. And having identified the potential issue of gas, it’s then necessary for a prudent miner to put in place appropriate controls and procedures to deal with the risks?

A. That's true.

Q. Ms Basher, could we please have FEI.0003-1?

WITNESS REFERRED TO DOCUMENT FEI.0003-1 
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Q. You will see that this is a document, Economic Commission for Europe Best Practice Guideline for Effective Methane Drainage in use in Coal Mines,” series number 31, are you familiar with this?

A. Yes I am.

Q. If I could ask you Ms Basher please to go to page 25.

WITNESS REFERRED TO ECONOMIC COMMISSION FOR EUROPE BEST PRACTICE GUIDELINE FOR EFFECTIVE METHANE DRAINAGE IN USE IN COAL MINES - PAGE 25
Q. And could we please expand box 2.1?  See that’s the table, box 2.1, typical coal mine gas explosion risk controls and procedures.  Does that set out conventional mechanisms for controlling gas risks such as those encountered at Pike River?

A. It certainly is from my reading, it’s a very succinct list of the things that you would do for gas management in a coal mine.

Q. So in other words, those are the things that needed to be in place to manage the gas risks at Pike?

A. Yes.

Q. Are there any of those that the experts considered weren't properly managed at Pike?

A. The things that stand out to us is certainly the gas drainage plan and design implementation.  Control and discharge of drained gas.  There was an issue with restriction to contraband, I'm not saying that that continued on but there were certainly concerns or records that we found in early stages that were alarming for such an operation.  There’s a little bit of concern with anti-static materials we saw a number of instances of use of compressed air hoses in what we would be concerned with is an uncontrolled manner.  There’s a little bit of concern with maintenance of predominantly, well, both electrical and mechanical plant.  Again, earlier indications of restrictions of smoking materials below ground but that links with contraband.  Ventilation plan and control of ventilation was definitely a concern as was monitoring and measurement of mine gas concentrations.  Use of auxiliary ventilation, I've already touched on.  There were things happening in there that we were concerned with about the volume of ventilation available.  De-gassing of headings, not to a large extent.  I think there were processes in place, but I do raise a question about some of the documentation, not necessarily the practice.  They’re probably the main ones.  Most of the other things have been touched on and to some extent negated.  Sorry, I'll touch on explosives to pressure barriers as well but it didn't appear to be there but were accessible and certainly a good practice.

Q. And have these all been quite conventional risk controls and procedures from about 2000 when the Pike River feasibility of design process commenced?

A. I would say long before that.  There’s nothing there that hasn’t been around for 20 or more years, 25 years.

Q. I just want to take you to another page of that, number 14 please Ms Basher?  In the fourth to the last paragraph reads, “By their very nature unusual omission and outbursts events are not easily predicted but the conditions under which they can occur are reasonably well known.  Therefore, following good practice allows for more effective management of these risks.”  Is that a comment with which you agree?

A. Yes.

Q. And just finally on this document please, Ms Basher, page 20.  And it’s the second sentence of the top paragraph.  “Ultimately all explosion accidents are a manifestation of failure to effectively implement safe practices and procedures.”  Is that a comment with which you agree?

A. I would.

1220
Q. Did the experts reach a view about whether that statement was of application to Pike?

A. Well we certainly didn’t look at that specifically and put it in the frame, but – in the frame of our analysis or assessment.  However, the systems and installations in particular, we had significant concerns with as far as their adequacy.  So, certainly don't disagree with the statement, agree with your statement, and the things that we found at Pike, sadly, fit into that category.

Q. Just like to turn please to a variety of different aspects of the design of the mine and some of them have been touched on already.  And I’ll start first with the single drift.  What are the additional or heightened risks of complications that a single drift entry, such as that that Pike River has, compared with the dual entry?

A. Quite simply, in the first instance you reduce your scope for response if something goes wrong, so if you’ve got a – if you have a roof fall or a failure in that area then you’re severely limited right at the start.  That can affect personnel escape or entry obviously, but predominantly escape.  The other thing is for ventilation control.  Primarily they’re the two main things that you’re going to be concerned with.

Q. Can you just explain what you mean by “ventilation control?”

A. Oh well it’s, if you’ve only, and certainly in this instance, you’ve only got one ventilation intake, one ventilation return, so if you have – if you lose either one, if there’s damage to either one, in this case you’re talking about the drift, if that collapses, then your ventilation is immediately disturbed.  It’s restricted.

Q. And I presume that it increases the possibility of having vehicle interactions, because there will be two-way traffic?

A. Yes, and this is one of the things, particularly with a reasonably long drift, two and a half kilometres, this – you need to get into the situation where you decide how you’re going to manage vehicles in that area.  It’s a tunnel, same as we have vehicular access through tunnels, it becomes an issue with needing to get in and out.  Mine vehicles need to be – need to be aware that mine vehicles are significantly slower than normal vehicles, understandably so.  You don’t have the ability to manoeuvre.  It’s confined to a large extent, so it can take quite a significant amount of time to traverse a distance like that, so there would be, expected to be some sort of interaction of vehicles, vehicles passing, so that needs to be catered for either with passing bays or some control of just how the traffic is managed in there.

Q. And I presume if there is a contaminating event of the atmosphere for example, in this case, at pit bottom in stone, it will run the risk of contaminating all the air inbye?

A. That's correct, immediate – that’s your only source of intake air, so it’s – everybody’s going to get it, in the proportion that the ventilation is distributed.

Q. Does it also mean there’s only a single pathway for the infrastructure such as power, water, compressed air?

A. Not necessarily, because there are other means that after often provided for those where you could have a borehole from the surface directly to the location you want to put it.

Q. So does that mean that Pike River needn’t have run all those infrastructure aspects through the drift?

A. Well, it didn’t need to, but it then comes back to what are the surface infrastructure, and how easy is it to get access to that?  So, really what we’re talking about is you can take infrastructure across the surface of a mine, and take a vertical borehole down to the particular location that you want to connect up electricity or water and go direct to that point, but it depends on your surface access.
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Q. Would it be fair to say that from a design or safety perspective it would it is preferable for there to be more than one single drift entry?

A. This is certainly something that the Australian industry is grappling with and has been grappling with for some time, where there is a strong drive towards having three entries to a mine.  It becomes an economic issue, but that’s certainly been a strong drive for some period of time.

Q. By three entries, that could include, for example, two mechanical entries and then a vent shaft?

A. Yeah.  It depends.  Mechanical in the sense that it’s aiding people.  So it could be if it’s horizontal access, then you've got two trafficable accesses  that you could drive people in, or if it’s by winch if it’s vertical, there are arrangements that you could have two hoist arrangements in those entries.

Q. I just want to turn now to the second egress.  You'll be aware that that was up a vent shaft located in the return?

A. Yes.

Q. Was that placement of a second egress in the return consistent with good mine design?

A. Again, it’s one of the things that, it’s a legacy to some extent that we are moving away from.  It used to be the case that the second egress was always in the return.  There is now a requirement that it not be in the return simply because you are potentially in the products in combustion that you are trying to escape from and it’s the natural place that it’s going to go to.  So the drive is towards ideally providing a stronger case for uncontaminated air to come out and so, in effect, an intake roadway that doesn't have any services in it so you'd lower or you'd reduce the risk of contamination in that particular roadway.

Q. When you say a requirement, a requirement in Queensland?

A. Yes.

Q. Given that second egress’s placement in a return, would it have been a suitable second egress even if it had a hoist or elevator?

A. It’s problematic.  I suppose at the upshot you could say yes because it’s still a way out, but it’s only a way out if you've got for something like this, breathing apparatus, and breathing apparatus that will allow you to safely escape out of that mine, and potentially it’s not only breathing apparatus; it’s actually the ability to find your way out.  People often think that it’s a tunnel, there's only one way you can go.  History and research has shown that people can actually get lost in a very small roadway quite easily.  Smoke, confusion, stress in this situation.  So there needs to be a number of resources made available so that people can safely escape.

Q. In your view, did the combination of the single drift and the vent shaft egress provide a sufficient series and number of ingresses and egresses to ensure health and safety?

A. It’s a tough question again because we're coming out of this legacy of having only two, and it’s only one of those things where with good risk management practices and attempts to reduce the risk to as low as reasonably practicable, people are now saying in mines and moving on to say to be more proactive we should have more than two.  So, in that instance with the benefit of hindsight the pressure is on a mine to have more than just two, one entry, one exit.

Q. But in this case it wouldn't have been sufficient to not have had a mechanical exit up the vent shaft, for example, a hoist?

A. And that’s certainly one of the things that we found quite perplexing is that that second egress as it stood regardless of the thoughts on it, put it fairly and squarely on people to climb out, which is something that certainly we've touched on in the report, would not be something that we would accept.
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Q. Mr van Rooyen in his witness statement of 27 January this year, paragraph 63 says, quote, “If at the beginning in July 2010, the focus had been on driving towards the surface egress point rather than on developing the hydro-panel, it may have been possible to reach the egress point in the quarter ending 31 December 2010.”  In your view, is that something that ought to have been done prior to hydro-mining commencing?

A. I can understand the rationale, the problem I have is from the mine design perspective.  You still have the problem of an inability to adequately escape whilst you’re creating that driveage.  So I have fundamental problems as a mine manager with even the second egress that’s there whilst you’re doing that.

Q. So you’re saying that they had to, for example, get a hoist or mechanical means of egress in that vent shaft prior to developing the mine any further?

A. That’s where I would’ve gone and the reason I say that is because it’s a significant issue to climb out 105/110 metres of vertical shaft as it is, let alone under breathing apparatus.  

Q. And so that means that should've been done in 2009?

A. Yes.

Q. If I could just turn to the collapse of the main vent shaft in February 2009, during raise boring.  Can you just briefly describe what raise boring is?

A. Certainly.  The process of raise boring, it’s a method of constructing a shaft.  It’s quite a common method, it’s a very attractive method.  It’s quite quick, it’s quite efficient; it’s quite cost effective.  The way you do it is to have a very large drill rig on the surface that will drill a blind hole, if you like, to the seam workings.  You require seam access, so you actually need to be in the mine underneath the entry point of the drill rig so you blind drill into a roadway with a large drill in the order of 300 millimetres or thereabouts, and once you strike the mine workings and into the coal seam, you actually put a backreaming head on that drill string and ream the hole or ream the shaft back up to the surface.  So it’s quite attractive.  The downside is that you can only do it in the right sort of strata. If you have weak strata then it’s actually got to be self-supporting for sufficient time for you to be able to get back into that shaft and support it and that’s typically done in a remote means with shotcreting, so you actually support your way back down through it but it needs to be self-supporting for sufficient time to get that secondary or to get that support in there.

Q. Does the collapse of that vent shaft during boring tell you anything about the appropriateness of the method chosen?

A. Well the method’s fine it’s just the wrong structure, the structure wasn’t up to standing for that, sufficient amount time to get in and support.  So wrong method for that strata.  And I might add that that’s one of the things that you’re trying to determine in identifying the rock strata that you’re working in.

Q. Should it be possible to understand the strata sufficiently in advance to choose the right method of making a shaft?

A. Yes again.  It’s an area for experts as far as geologists and geotechnical engineers in combination with experts that do that sort of, the particular type of method of access.  It’s only one of a number of methods of access.  Again, it’s by degrees, it’s not absolute.  It’s not as if we’re constructing a civil design, it’s not a bridge that we can fully design.  We’re working within parameters and percentages of accuracy.

Q. What are the other methods which might appropriate to weak or weaker strata?
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A. Well you can simply do a blind sink from the surface which is less safe to some extent because you actually have people in the shaft, but you’re only excavating small parts of the shaft.  You don’t actually know what you’re mining into until you get there, but what it does is it takes drill and blast and dig out the shaft, typically in the order of three metres at a time and concrete as you go down.  There’s also a compromise, almost a compromise method between raised drilling and stripping, or blind sinking, called strip and line, which is a small raise bore in the order of sometimes a metre and a half diameter, so same sort of principle as far as raise boring, but it’s a small hole and you then strip the shaft down so it can be applied where you’re less confident in the strata.  Takes longer, costs more, but again it’s about trading off degree of confidence in the strata with the method that you’ve got available.  Sorry, the other, the last one is to actually blind bore.  You can actually get a really big rig and just simply bore a five metre diameter shaft in one go.  Tends to be done with mud, you actually fill it with mud.  It tends to be self‑supporting, a very safe method, not without its risks as far as – again, ground control but also not knowing where  you’re going and what sort of instabilities you’ve got in that.

Q. That ventilation shaft having partially collapsed, aside from rectifying that, ought a prudent operator to have then reconsidered the design of the ventilation system?

A. Not exactly sure, it’s a structural failure.  That’s giving indication of issues with the geology.  The shaft itself is your prime means of ventilation so there needed to be – we still need to retain the ability to ventilate some way, so you’ve still got to get connection to the shaft or provide a shaft or some other means of returning that air to the surface and installing a fan.  But the actual collapse is more indicating that there’s an issue with the geology rather than the knock on ventilation. 
Q. Ought a prudent operator to have reconsidered the adequacy of its knowledge of the strata?

A. Absolutely, yes.

Q. And to the extent to which that knowledge was considered insufficient then undertake more exploration?

A. Yes.

Q. And ought a prudent operator to have reconsidered at that stage the adequacy of the emergency egress?

A. Definitely.

Q. Just want to turn to methane drainage, what are its main benefits?

A. Well, your – the aim is to work – if we consider the hierarchy of control and without wanting – I don't know if you’ve looked at risk management principles, but considering the hierarchy of control, in a risk management perspective, we’re trying to move towards and engineering-type solution to a hazard in a mine and by that we’re reducing the amount of energy that’s there through the methane, so you’re actually trying to get the methane out of the resource before you put people in there, or put people in that particular area, so that’s the objective.  And then there’s a number of ways you can go about doing that.

Q. And consequently it also reduces the gas load within the mine?

A. Yes, so you’re reducing the overall gas load.  You’re reducing, to some extent, you’re reducing the dependency on ventilation, if you like.  You don’t need as much ventilation to manage the gas.  You’ve still got to manage, obviously, the heat load, the dust load, what gas is going to be released and make it fit for people, for humans to be in.

Q. And does it also reduce the outburst potential?

A. Yes, it can do and certainly that’s one of the primary means of reducing the risk of outburst.  Again, we’re looking at what are the thresholds for outbursts, so – outburst doesn’t, isn’t a phenomenon that occurs everywhere, but it’s a case of understanding the nature of the gas and the hazards so that if you get into those sort of – those risk areas, then you need gas drainage to manage that threat.
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Q. And in a situation like Pike where you've got a thick seam with predicted high permeability and a methane content of six to eight metres a tonne, methane drainage would have worked?

A. Yes absolutely.

Q. You said there are a couple of ways of doing methane drainage.  One of them is to do surface to in-seam drilling, is that right? 

A. That's correct, yes.

Q. Just explain that briefly?

A. It’s a relatively, well I was going to say it’s a relatively new development.  it’s something that’s been around for a long time in gas development in gas resources around the world, but from a coalmining perspective it’s a relatively recent development whereby you drill holes from the surface into the seam and it typically comprises two essentially at least two holes from the surface.  One tends to be a vertical well, the other one will be an inclined well and they actually intersect.  So you drill a vertical well down to the seam horizon.  You drill an inclined hole some distance away, maybe a kilometre or more.  You drill that on an angle to intersect the coal seam and then to continue through the seam itself.  So you're actually drilling the hole through the seam and then to intersect the vertical well and it’s a case then of draining the gas through that particular hole but to the surface.  So you'll have the same sort of installation on the surface where you've got pumps and so on to extract it.

Q. And I take it, an advantage of that is that it can be done well in advance of development of the mine?

A. You can do it any time you like really, and the further away the better.  But it’s obviously a, it’s a cost impost but it’s also a cost benefit in the sense that it becomes a commercial resource.

Q. And because the gas is no longer there to the same extent, it actually removes the risk during the development stage?

A. Reduces, reduces the risk.

Q. And presumably could also reduce the need for infrastructures such as a methane drainage system underground?

A. Yes it could do, yeah.  It depends on the characteristics and the permeability of the coal.  If the coal is highly permeable it will still draw methane in there, but by the same token your gas drainage is also going to be drawing gas from much further away if that is the case.

Q. Do you know whether surface to in-seam drainage could have been done at the Pike coal-field?

A. No I don't and I would presume that it would be difficult given the terrain.

Q. There are various reports which suggest that the methane level in the coal-field could have been reduced by a gas drainage to somewhere between four and five metres cubed a tonne.  If that had been done, to what extent would that have impacted on the risks underground?

A. Well it certainly would have reduced the gas load on the ventilation and they're the typical ballpark figures that we aim to achieve with drainage before you actually go mining, and primarily for that, simply to reduce the volume of gas that's going to be released and to make it so that the typical ventilation can manage it.  The issue is there's only a finite amount of ventilation.  You can't just continue to put bigger and bigger fans in just to suck more air through a mine.

Q. Ms Basher, could we please have DAO.012.02486-8?

WITNESS REFERRED TO DOCUMENT DAO.012.02486-8
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Q. This is part of a document of Drive Mining Pty Ltd by Miles Brown, entitled “Gas Drainage Assessment” and dated 15 May 2010.  Can you see underneath the blue table is the following advice.  “This schedule highlights the fact that draining such a thick seam without a large lead‑time or enough data to quantify an accurate decay curve, leads to the conclusion that if there is 8 m3/t of gas then development rates will be affected.  The solution will be to gain more knowledge quickly and if high levels of gas are found, introduce the smaller spacing of drainage holes.  This will increase costs, however, will assist with increasing development rates.”

A. Yes.

Q. Do you agree with that statement?

A. Yes I do.

Q. Not only did Pike River prudently need to conduct the right pattern of drilling but also allow sufficient time for drainage prior to production?

A. Yes, and that goes to your earlier point as far as getting it down to four to five cubic metre a tonne.

Q. Ms Basher, could you please put up DOL3000.130009/1?

WITNESS REFERRED TO DOL3000.130009/1

Q. You’ve already said to Mr Mander and also in your witness statement that this wasn’t appropriate or designed best for methane drainage but can you comment on the efficacy of the in-seam drilling shown there as a gas drainage device?

A. I suppose the points I was alluding to were if you look at the primary layout of the boreholes, this one is very much, it’s not doing anything as far as the mining area is concerned.  This hole, or these series of holes up through here are almost to the point of heading in the right direction for drainage except you really want to keep them away from the working areas so once it’s intersected it becomes less than effective.  The holes that have come through here and everything seems to be –

Q. Sorry are you able perhaps to identify those holes as you go, for example, I think the top one there is GBH11 is it?

A. This one’s 11.

Q. Yes.

A. Up through panel 1, I think that’s 11.  I think this one’s hole 8, I can't remember all of the others.

Q. So perhaps if we start from the top and if you can describe how effective they are as a methane drainage device?

A. Okay, as a methane drainage device hole 11 really isn't doing much other than taking, it would be taking some gas out of this area but as the point I've made previously, it then becomes a feeder into the goaf, albeit that it had, had they been tracking the gas decay out of that area it had reduced significantly but it was still providing gas feed.  The problem is that there's nothing in this area so you’ve got, I don’t know, 100‑odd metres of coal that’s not had any de-gassing.

Q. That’s 100-odd metres between the in-seam drilled hole GBH11 and GBH13?

A. Between these two holes, yes.  The other thing is that once you intersect them and I don’t know if this hole was intersected but the intersection then renders the hole somewhat redundant but what you would do in there ideally, is to drain up to, so this hole here is providing some sort of cover.  Ideally there’d be similar sort of approach up here.  It’s difficult because you just can't get in there to do the drainage straight up so that also needs to be taken into account.  So you literally aren't in this area until you’ve mined in there but there would be drainage as soon as possible really up into this area and pushing up into these areas.  Or indeed, closer spacing of these holes in here to at least de-gas the entire area but to do that we’re talking about the pipe range that Mr Brown is referring to.
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Q. So does that mean that that pattern at Pike River would’ve been an ineffective pattern?

A. Well, it’s not going to drain the entire resource.

Q. If I could please Ms Basher, ask you to put up DAO.001.04909/25?

WITNESS REFERRED TO DOCUMENT DAO.001.04909/25
Q. We have that same numbering issue from last year, sorry, Commissioners.  This is another report of Drive Mining Pty Ltd, Miles Brown, this time dated 22 July 2010, to Pike River Coal Limited and you’ll see that he sets out a proposed pattern of drainage.  In your view, would that have been effective in draining the seam?

A. Well, it’s certainly a lot more effective than what was there, and that’s pretty much what I’ve alluded to in my previous comment, is a pattern similar to that.

Q. Does that mean that had that advice been followed, that the methane content with the coal seam would’ve been reduced?

A. In those particular areas, again, it’s localised, but yes, those, that was the area that you’re trying to target, so it’s about minimising the gas reserve or reservoir in the particular areas that you’re going to mine.

Q. And would that have been effective in minimising the gas in the areas of mine that had been developed up to the date of the explosion?

A. Yes, it would’ve.

Q. Provided that there was sufficient time allowed?

A. Yes, it’s time.  There’s also another factor and that is the orientation of holes. One of the things that you find is hole orientation can be better or worse depending on some of your coal characteristics, but given the nature of from what we understand of the drainage and the gas that was coming out, one would conclude that that drainage pattern would still work.
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Q. And you'll see that immediately below that table, the line, “The recent in-seam core results of panel 1 of 8.25 m3 a tonne was considerably higher than expected and represents additional challenges to drain.”  

A. Yes.

Q.  Then Ms Basher, if we could go to three pages further along in that document.  I'll just read this.  There's a statement, “If ever the DRI 900 limit is exceeded, then development must not mine this area until drainage has occurred and a new core sample has been taken and found to be below this value.  As Pike River is approaching the outburst threshold limits, additional drilling should be conducted to both drain the coal of gas but to understand the gas reservoir.”

A. Yep.

Q. How, in your view, ought a prudent mine operator to have responded to the advice given in those statements?

A. What he’s alluding to quite simply is that there needs to be a diligent assessment of the gas content in the mining areas, and for us that would mean a fairly rigorous process of drilling and taking cores in the seam ahead of mining to determine the actual content and to ensure that you had drained the coal down below those threshold levels, and I mean this is getting on from beyond that into the threshold levels but you simply don't mine.

Q. Concluding, you simply don't hydro-mine?

A. No, no.  It depends where it is.  Anywhere you get it in excess of those thresholds you don't mine until it’s drained down to below the threshold.

Q. Can you just explain that threshold for us?

A. In Australia there are a couple of thresholds and it depends, and without going into too much detail, but there are numbers and there's a graph if you like that indicates the thresholds above which you're actually prohibited from mining from a gas perspective, particularly in that bulli seam, but now being applied to any seam in the country.
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Q. And that threshold is?

A. Oh, well, it varies between six and nine cubic metres a ton, depending on the content of carbon dioxide and also how much you know about the seam itself, as far as geology and so on.  So, what Mr Brown was alluding to there is that if it ever got up to nine cubic metres a ton at 100% methane, then you’d be at that threshold.

Q. His advice of 8.25 metres a ton was in respect of panel 1?

A. Yes.

Q. Does that mean that was sufficiently close to nine to require more testing to be undertaken in that area of panel 1?

A. You would certainly – and that’s what he’s alluding to, you’d certainly want to be getting more information just to see, well, to get a better idea of how close, how high it was.  One pinpoint, if you like, one part of the 10 metre seam starts to indicate that you need to look closely.

Q. Ms Basher, could we please have up again DOL.300013009/1?

WITNESS REFERRED TO DOCUMENT DOL.300013009/1

Q. Once again this is the map of the in-seam drilling done and I’d just like to understand the effectiveness of the drills around panel 1 at draining methane.  You’ll see just to the right of it there appears to be a in-seam flanking hole, is that correct?

A. Yes, that's correct, yes.  This one here that you talking about?

Q. Would that have been sufficient to drain the methane within that area?

A. That certainly would’ve been far more – quite effective.  That’s the sort of thing that you’d want to see but you’d also want to see the same thing repeated over the other side as well.

Q. Well when you say, “It’s the sort of thing you’d want to see,” the one on the right, am I correct, had been done?

A. Yes.

Q. But the problem is that it wasn’t met by an equal flanking on the left-hand side?

A. Yes, that's correct.  One of the things you need to determine and to some extent it’s through trial and error, is just how far the effectiveness of your drainage, so you can actually and should start to determine how far from the hole your gas is being drawn from and you do that by a series of cores.  
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A. So you actually drill, drain, core, you get an idea of time to drain and indicative of how far away from the actual hole itself that you are having an impact, and that helps you design your system so it’s not a blanket 20 or 30 metre coverage of a borehole, it could be more, it could be less, but you actually need to determine that.

Q. And just to look at the consequences of not having an effective pre-drainage system, there are a number of instances in the accident/incident schedule that I understand you've looked at?

A. Yeah.

Q. That refers to methane layering and accumulation?

A. Yes.

Q. Could those have been avoided or the chance of them occurring have been reduced by pre-drainage?

A. Well certainly.  The gas is there.  Pre-drainage is going to reduce the quantum of gas, but I would hasten to add as well it’s a combination.  It’s always a combination.  There's ventilation issues as well.

Q. And just finally on this topic, does that mean that to the extent to which the first explosion might have been fuelled in part by accumulated methane, then that could have been reduced by having an effective gas drainage system?

A. Yes.

COMMISSION ADJOURNS:
1.00 PM 

COMMISSION resumes:
2.01 pm

cross-examination continues:  MR WILDING

Q. Mr Reece, we were talking about the methane drainage system before the break and I’d just like to turn to the methane drainage system that was installed?

A. Yes.

Q. You’ve said in paragraph 98 of your statement that it was “under‑designed.”  What are the key characteristics of a system that you say would’ve been appropriate?

A. The main characteristics that we’re concerned about as far as under‑design is really in response to Mr Browns report talking about the size of the pipeline and the rise to some extent but also the lack of any process of evacuation, so of pumping, in the drainage range itself, but then also the boreholes themselves and the number and location.

Q. Does that mean that you agree with Mr Brown’s report in so far as the gas drainage system recommendations are concerned?

A. Yes, I do and that comes obviously from his status as an expert in the field and my own practical experience.

Q. And would it be right to infer from your evidence at the outset that the need for such a system as that recommended by Mr Brown is something that a prudent coal mine operator ought to have been able to ascertain in advance?

A. Yes, and certainly it was indicated in reports that were provided.  Sorry, provided to Pike River by organisations such as Minarco.

Q. Ms Basher, could I just have please MED0010070105/5?

WITNESS REFERRED TO DOCUMENT MED0010070105/5
Q. This is a page of a Ministry of Economic Development Petroleum report series, PR4227, “Monitoring report on in-seam gas levels and flow rates, Pike River Coal Mine, author Mr Van Rooyen in 14 October 2010.”  And you’ll see that in paragraph 2.2 he says, “During the reporting period two major events resulted in poor or no gas flow readings being possible.  
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Q. The first was ventilation constraints due to the ventilation, main ventilation shaft collapse.  And the second being the underestimation of the watermake in the in-seam drillholes resulting in the gas drainage reaching full capacity in pressurising not allowing holes to be safely accessed for measuring.”  I just want to turn to the water content.  Is the significance of that that it can cause blockages to the methane drainage system?

A. Yes it can, not uncommon.

Q. And once again, that water content is something which ought to have been able to be ascertained in advance?

A. Yes, it’s something that you look at in the exploration process.

Q. Are the poor or no gas flow readings of concern to you?

A. Well, yes.  That’s what the drainage system’s there for.  It’s not working it’s blocked.

Q. How would you say a prudent operator should measure the gas flow?

A. To measure the gas flow?

Q. Yes.

A. Okay, well, there’d normally be dedicated regime of periods that you'd actually go and measure and there’d also be a technique of measurement so, and typically that’s done with orifice plates, but without getting into the technicalities, there’s particular techniques and particular times and locations that you would take it to check.

Q. The Department of Labour report in paragraph 34.3 recommends that Pike River should have installed a real time flow sensor and a pressure sensor.  Are they sensors that are commonly installed in drainage systems?

A. Yes they are, they tend, what it’s looking at, you don’t have multiple ones of these.  If you put them too close to the actual drainage range it can be affected, so you typically look at sectionalising the range and putting some real time monitoring in that.

Q. And would those monitors have fed into the SCADA system?

A. Yes.

Q. How would the information from those have assisted Pike River?

A. Oh well, it gives you very quick, or, relatively quick indication of health of the system, so you typically graph it and see that there’s a decrease in trend or a problem developing so it provides for early response.

Q. So they would have picked up with any issues such as blockage, straight away?

A. Yes.

Q. You referred in your evidence-in-chief to a suction system?

A. Yes.
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Q. And the Department of Labour report at paragraph 3.5.2 says, “It is not clear why a suction unit without a flare could not have been installed on the Slimline riser and this was a step PRCL should have taken to improve the efficiency of removing methane from the mine.”

A. Yeah.
Q. Is a flare the same as a flame arrester?

A. No they’re different things.  A flame arrester was installed on top of the gas riser and all it is, it’s just a protection mechanism so that as the gas is being released from the riser there's a gas cloud.  There is a chance that that could be ignited by something like an electrical storm.  You don't want that ignition to be going down into the hole, so you have a flame arrester on top of the hole to protect against that.  A flare is a different thing.  It’s where you intentionally combust the methane that’s coming out of that riser to convert into carbon, but largely into carbon dioxide.  So they're two different, two very separate and distinct techniques.

Q. Because Mr Borichevsky is recorded in paragraph 3.5.2 of the Department of Labour report as saying the following.  “A suction unit and flare were planned for any new riser and this option was considered and rejected for the slimline riser because of the proximity to the main vent shaft and the hazard of igniting the airway.”

A. Yep.

Q. Is that a reasonable approach to have been taken?

A. I can understand the logic.  Obviously if you've got the riser near a vent shaft you run the risk of compounding the effect of the two and you wouldn't want to have a flare certainly at that point near the shaft.  That doesn't preclude the technique potentially moving it further away, having the riser at a different location so its proximity, or the other thing that he’s talking about is indeed don't flare, don't burn it.

Q. When you say moving away?

A. Mmm.

Q. Does that mean Pike River could have simply installed a pipe at the top of the riser for however many metres?

A. Yep.

Q. And had it venting elsewhere?

A. Yes.

Q. And that would have alleviated the issue to which Mr Borichevsky refers?

A. In simple terms yes, but again I don't know the topography but yeah.
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Q. You also referred in your evidence-in-chief to a discrepancy of 113.2 litres a second between the gas flowing into the line and that at the riser.  According to the Department of Labour report that discrepancy was evident at the beginning of October, and am I right in understanding that discrepancy was still present then in November?

A. As far as we know, yes.

Q. What steps ought a prudent mine manager to have taken, or operator to have taken on becoming aware of that discrepancy in October?

A. Oh, well, it’s a case of finding what’s causing it and correcting it, but typically that would be we’d have somebody with the dedicated responsibility for looking after that system.

Q. Is that discrepancy matter that ought to have been looked into and rectified urgently?

A. Well it should be, given that it’s a control system that you have available to you.  I suppose the only other side of that is that it’s not actually draining a huge amount, but nevertheless, it is a control mechanism that you want operating for you, so you’d be setting about to correct it.

Q. And depending on where it is, it’s potentially adding to the accumulation reported in the mine?

A. That's correct, particularly if it’s a leak rather than a blockage.

Q. If we can go to page 6 of that same MED report please Ms Basher?  Now this is that same Ministry of Economic Development report of October and you can see in that table the third row up that the drainage line is at full capacity some time just around March 2010.  What steps ought a prudent operator to have taken at that stage, in response to that?

A. Well, the simple answer would be to get some more capacity by whatever means.  It depends to some extent what the knock-on effects are of that, if your ventilation capacity was managing it, then you’re still within the bounds, but if the drainage range is at capacity, then you’ve got none left, you’re only reliant on ventilation, so the options available to you is to, as Mr Brown has indicated, larger pipes or suction, or both.

Q. Now, Mr Brown in his report of May – so this is DAO.021.02486/11 – says, “If the current four inch pipeline was replaced with a 10 inch pipeline to the current six inch riser, then pipe pressure would be manageable flows of 100 litres a second.”  Do you agree with that?

WITNESS REFERRED TO DOCUMENT DAO.021.02486/11
A. Yeah, the only thing I’m a little, I’m not quite sure about is what the 100 litres a second is referring to, that’s just, it doesn’t quite stack up to me.  You would have more than 100 litres a second in that pipe range.  He may be referring to the 100 litres a second per hole for the number of holes that were there, but I can’t comment on that.

Q. Do you agree that replacing that pipeline as he suggests was a prudent step to take when the line reached capacity?

A. Yes, yes.

Q. Would that have avoided the need to free vent?

A. Well, that’s my understanding that was the objective that he was looking for with that, so you’re actually reducing the gas load on the ventilation on the mine itself.

Q. Is free venting regarded as a prudent practise nowadays?

A. Oh, it’s a stopgap measure.  It’s, from my understanding, it’s not done these days, and I probably haven’t seen it for I guess about 18 or 20 years.  
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A. It was something that was done to try and move the problem from the direct mining area and put it directly into a return, so it’s about moving the problem whereas these days you would have some sort of a pump arrangement to assist in getting it out of the mine.  To some extent it depends on the magnitude of the gas that you’ve got.

Q. I wonder if I can take you to the diagram of the in-seam drilling which was done again, DOL3000.130009/1?

WITNESS REFERRED TO DOL3000.130009/1 - DIAGRAM OF IN-SEAM DRILLING
Q. Are you able please to, with the pointer, point to where there was free venting and first describe the location and second describe how it might've contributed to an accumulation of methane in any particular area?

A. I actually couldn't do it with accuracy at the moment, mainly because I know that there's a list of holes that were connected, it would be by difference, I'd actually have to go back through the plan and identify the ones that weren't connected but it’s predominantly going to be, the ones that are free-venting, would only be free-venting into the returns.  You would not have, or you would aim not to free-vent boreholes into an intake.  So I couldn't actually identify them specifically.

Q. Well we might seek some information later of that case.

A. Sure.

Q. If I could just turn to the route of the methane drainage system and you referred in evidence-in-chief to the potential for it to be knocked by vehicles?

A. Yes.

Q. Is it prudent practice to place the infrastructure, such the methane drainage pipe and the compressed airline et cetera, in the locations that they were placed in Pike River?

A. To a large extent, other than where it crossed over the intake, so you would normally aim to keep it in the return and keep it away from that vehicle traffic.  So the area around Spaghetti Junction and into the fresh air based area was problematic.

Q. Right.  And would you normally have it out of the way of vehicles either being underground or at such a high level or a place that it couldn't be hit?

A. Yes, you typically wouldn't put it underground.  You'd generally elevate it, keep it up high, visible and as far as you could out of the way, so in one top corner of the roadway and again, as I say, ideally in the return not in an intake where you’ve got vehicles frequent.

Q. If you weren't able to place it completely out of potential path of a vehicle, would it normally be protected, for example, by some barrier or other piping?

A. That’s often the case with services.  You generally tend to do that in a lower area, more confined area so it’s a case of design, engineering design and yes one would protect, particularly if it’s only 100 ml pipe, you'd certainly be looking to protect that and it’s quite easily done with a half pipe that can be made as a shroud or a surrounding of it.

Q. And you're aware that the riser was located at or near the fresh air base number 2?

A. Yes.

Q. Is that considered prudent?

A. Not if you want it as an actual fresh air base.  They’re actually conflicting if you like.  Fresh air bases intend to be, and that’s an unusual term from our perspective, but nevertheless, I'll go with it.  It was to a more, from a Queenslander/Australian perspective it was actually intended to be a refuge, a place of refuge with fresh air but you wouldn’t have something of a hazardous nature like that in that sort of a location, you'd want to keep them significantly separated.

Q. When you say, “Significantly separated,” does that mean a certain distance or a different roadway?

A. A different roadway, you wouldn't have them anywhere near each other.
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Q. Other locations of the range and in particular the riser and the fresh air base something that ought to have been of concern to a regulator?

A. Yes I believe so.

Q. If I could just turn please to a different topic which is the ventilation system and some of its components, and I want to first turn to the placement of the main fan underground.  What are the risks associated with having the main fan underground?

A. Well there's a number of them, the obvious one being that if there is something that happens, if you get an explosion, it’s in direct line of fire or an expected line of fire so there's potential damage straight up.  There's also a difficulty with access simply because of the nature of it being underground and mines aren't, you don't always have electric power, so if you use electric power to the fan you've lost the fan.  Similarly, it’s potentially in a mine where there's gas, if you have problems with the ventilation for any other reason, for instance a ventilation stopping were to be breached and there's a gas build-up you actually have to stop that fan simply because of the gas build-up near the motor.  The motor would be the thing that I would be concerned with.  So they're the main ones that come to mind.

Q. Are they matters that ought to have been picked up on in a risk assessment at the time of consideration of where the fan should be?

A. I would expect so.

Q. And are they matters that would have been weighted as having potentially catastrophic consequence?

A. Certainly, if you've got an explosion and the fan is damaged I would think so.

Q. The Department of Labour report page 106 at paragraph 3.8.23, states that there should have been a forcing fan at the entry.  I take it that would have overcome those catastrophic risks to which we've just referred?

A. That's a novel approach.  It’s an attempt I suppose by us rather than to say well this is insufficient, to then say well what are some ways around it, given the difficulties that they were facing, and it was a suggestion, as I say, albeit it novel that that could have been a way around it to provide easier access to the fan to take it away from or take it out of those particular problems that I've just noted.  It was also something that had been suggested by one of the people at the mine.

Q. Have the experts undertaken any modelling to ascertain the efficacy that a fan in that place would have had in ventilating some of the more difficult to ventilate headings that you referred to in paragraphs 47 to 49 of your witness statement?

A. No we haven’t.

Q. What other alternatives might there have been to a fan in that location?

A. Well there are other options.  You could have an exhausting fan there, but that would introduce problems in itself because you’d then be travelling and that would become your return.  That’s not ideal.  There's also combinations that you could look at.  You could actually have a forcing fan there as a backup, so use a combination of forcing fan and exhausting fan on the shaft, on the surface of the shaft.

Q. And that means that the fan at the top of the vent shaft would have then become the main fair?

A. Yeah, but again you need the capacity there.  So potentially you could put a fan there with the capacity to provide you with that ventilation.  The concern from my understanding is the difficulty to get access to that location.  You could potentially have a forcing fan backup in case you lose the exhausting fan and can't get access to it.  But again these are novel solutions.  Indeed, the underground fan is a novel solution, but we’re talking minimisation of the level of risk.
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Q. Now as I understand it, the main fan wasn’t flameproof or intrinsically safe?

A. Just to qualify that, the motor on the main fan, yes.

Q. Is it an acceptable practise to have non-flameproof or non-intrinsically safe equipment underground?

A. It is in areas of known fresh air, so that’s the stipulation.

Q. And we saw yesterday the line delineating the restricted from the non‑restricted zone?

A. Yes.

Q. In the course of the investigation, did you become aware of any rationale for determining where the placement of that line was?

A. Not that we could find.  That’s not to say that it’s not there, so, but not that we could find.

Q. Is there a rationale for that type of placement in Australia?

A. Yes, it generally tends to be due to mining areas and mining activities that are near it and the likelihood of fresh coal and gas concentrations that are likely to be near it, so it tends to be by location and coupled with mining activities, and then obviously it links in with the type of installations you’ll have, be it a flameproof or non-flameproof.

Q. In Australia is it permissible to have non-flameproof or non-intrinsically safe equipment in coal measure in a gassy mine?

A. Yes, it is.  But, again, it’s under controls and up to particular locations that have been identified.

Q. If I could just ask Ms Basher please for DOL300.01300.07/45?

WITNESS REFERRED TO DOCUMENT DOL300.01300.07/45
Q. And this is a map on page 44 of appendix 6 to the Department of Labour report.  If we could have please Ms Basher, that top box expanded?  And that’s essentially an aerial sketch of the underground motor and fan, is that correct?

A. That's correct, yes.

Q. And am I right in saying that that doesn’t appear to show any explosion protection for the motor?

A. Oh, no – well, it doesn’t show explosion protection for the motor, but the motor is in fresh air and it’s separated from the return air by the stopping, so in a sense, there is some protection from explosion in the sense that it’s in the fresh air, but the problem becomes if an explosion travels from the return through to that way, how much damage it’s going to cause; what rating that stopping is; what the confidence in the protection of the fan firstly, but also the motor in the second instance.  So it’s not an issue per se as far as the motor being explosion protected and creating a potential explosion because it’s in fresh air.  It’s more a case of a resulting explosion of damaging the installation.

Q. Would it have been possible to have, for example, doors swinging open to enhance the protection of the motor against the force of an explosion blast from the area which says “air flow”?

A. Yes, I don’t know.  I think this is something that we’d need to put our minds to, just how you’d go about that and how practically you would do it?  We certainly haven’t sat down and thought about how you would do that, because you actually need the fan to be in the air flow, but what we’re talking about is to have a bypass that’s going to operate so that the fan is taken out of the air flow.  It’s not immediately apparent from that drawing.  
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A. You may well rely on a different installation whereby you had other roads that could potentially open as a short-circuit if you like.  I expect that you could do it but we haven't turned out minds to how you would do it.

Q. Is something such as a bypass something that you would expect there to have been consideration given to given the importance of that fan and its novelness?

A. Yes definitely.  In the same way that if you’ve got a surface fan you have a bypass arrangement on the actual evase of the shaft so something that allows the free venting of the explosive force before it gets to the fan.

Q. And that’s not apparent on that part of the diagram, is that correct?

A. Not that I can see.  There’s a description of a bypass airflow here but I'm not, and that would be in this area as well, that’s the, from my understanding this fan installation would eject through that but there would be louvers beside it so that if the surface fan, for instance, needed to start up, then this bypass would allow air to flow through it but that’s the only thing I can see as far as any bypass arrangement’s concerned.  But you still have the fan pretty much in direct line of the impact of anything coming through here.

Q. Is it possible to design roadways so as to prevent equipment such as a main fan being in the path of an explosion?

A. Well, that’s what I say.  We haven't done it.  It’s novel because there just aren't fans of this nature installed underground.  There are booster fans that are installed in a couple of mining installations, certainly in Australia.  It’s not uncommon to have booster fans underground in other countries, but it needs to be indicated pretty clearly that they are an adjunct to the surface and main fan installation and each time they’re done they have a similar bypass arrangement to this.  You could conceivably widen out that area.

Q. When you say, “Widening up that area,” you talk about the area marked “fan exit bulkhead with bypass louvers”.

A. Yes so you could either cut this open or potentially put another roadway in there that you would seal off with a less rated, a lower rated stopping, if you like, so that it became the preferred slip route, if you like, but look really it’s just off the top of my head and we’d need to sit down and give that some serious consideration.  You still need to manage the trajectory of any force that comes in there, so potentially, that installation just as it is wouldn't suffice.  You may need to look at a complete redesign.

Q. Right, but management of that force would be an important matter given the novelness and importance of this fan?

A. Absolutely, absolutely.  As I say, the same as the surface installation.

Q. Just turning to the surface auxiliary fan.

The COMMISSION:

Q. I wonder if you can just help me with a couple of things about that plan.  It’s not your plan I take it?

A. No it’s not, no.

Q. Do you know who drew it or?

A. No I don’t actually.  It was actually provided to us by the Department of Labour in the material that they had obtained.

Q. The airflow that is shown coming in from the bottom with the label “airflow” that’s from the return?

A. Yes, that’s correct.

Q. Whereas the motor, as you’ve pointed out, is beyond a stopping and positioned in fresh air?

A. That’s correct.

Q. Right.  What are these things called machine doors?

A. Okay, these are the double doors that separate this return from the main drift that runs up here so they’re the 35 kilopascal air lock between those two roadways.

Q. And just one other detail.  The fan is exhausting out to the main vent?

1435
A. Yes.  The airflow, and this is something that needs to be understood about how centrifugal fans work.  The air is actually drawn into the fan itself.  This is the fan rotor if you like, and the air is drawn in through a bell housing into that fan and then it’s spinning that way, but I'm not exactly sure if it spins over the top or underneath, but either way it spins and flings the air out through a discharge point potentially through that bulkhead and up into the shaft.

Q. Presumably this is diagrammatic.  The base of the shaft would not be as close as that to the fan, or do you not know?

A. I'm not sure of the scale of this, but if you look at the bottom that – oh it actually shows the fan which way it’s spinning.  So it’s flinging air out of here.  This goes into the base of the workings, then it would go up the Alimak, then across that short horizontal drive and then into the actual main shaft itself.  So it’s up through this point, up the Alimak, across and then further up the shaft.

cross-examination continues:  MR WILDING 

Q. Just turning to the auxiliary surface fan.  I think I'm right that that receives its primary power via and electricity cable that ran through the drift and up the vent shaft?

A. That's correct, well that’s my understanding yes.

Q. And if the primary power tripped then, of course, it would lose power and be reliant on backup diesel generators?

A. That's my understanding.

Q. Am I right in understanding that only one of the two generators possibly started on the day of the first explosion?

A. I think, well I'm not exactly sure but I know that there were issues with that starting up.

Q. Was that arrangement with its electricity being received up the vent shaft and backup generators a satisfactory arrangement for a backup fan?

A. It’s one of those things that is a difficult situation because you've got to power it.  Putting power to a surface installation through an underground part of the mine is not ideal because you need ventilation in order to introduce electricity into a mine and if that electricity is powering the fan then it becomes a double jeopardy to some extent.  You can't have it both ways.  You can't power in the cable to start running the fan because you need the fan to create ventilation so that you can introduce power.

Q. It was foreseeable that if methane caused the main fan to trip, then power would always be lost to the auxiliary fan and it would be reliant on the generators?

A. That's correct.

Q. Am I right that the experts had concerns about the placement of the main auxiliary fan and motor?

A. Yes to some extent, yes.

Q. What were those concerns?

A. Well again it’s about protection of the fan on the surface and the point is, and again this has been established through bitter experience, you need to ensure that that surface fan is protected so you have again some means of bypass so that the prime force that potentially comes from the explosion doesn't damage your fan so that you've still got ability ideally.  I mean it’s not perfect, but some ability to restart that fan and get ventilation going again if you lose the fan indeed.  There have been instances where the fans haven’t stopped in those situations.

Q. And in this case what was wrong with the protections that were being used?

A. Well the protection was actually after the fan itself.  Again, the fan was somewhat out of the line of fire, but there's some concern there, and those explosion flaps or explosion doors, we have some concern that they were under-designed, too small in nature.  Also have some concerns that they may have been a little bit too robust in the sense that they may not have easily released or been blown off.
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Q. Just on your first point, was that suggesting that the fan and motor ought to have been placed a further distance out of the way of a potential blast up the vent shaft?

A. Well, potentially on the other side of the explosion flap, so that any force went through the flaps before – and that was placed before the fan.

Q. If I could just have Ms Basher please, DAO.001.00359/17?

WITNESS REFERRED TO DOCUMENT DAO.001.00359/17

Q. And you’ll see that this document is entitled, “Review of surface auxiliary fan failure 051010”.  And then under that dated, “7 October 2010”?

A. Yes.

Q. And the first sentence under the event reads, “On 5 October 2010, at 9.45 pm the auxiliary surface ventilation fan (currently used as a main fan while underground fan is being commissioned) failed.”  Then underneath, the second and third to last lines, “The failure of the surface auxiliary fan was the second of this type of failure.  The reason is yet to be determined by the engineering department.”  Do you see that?

A. Yes.

Q. I want to ask you a question in relation to the prudence of mining.  You are aware that the main underground fan was finally commissioned on 10 November 2010?

A. Yes.

Q. And the Department of Labour report at page 101, paragraph 3.8.4 says, “The underground fan FA001 was then commissioned on 22 October 2010 but almost immediately ran into problems with the power to the electric motor tripping, as a result of ongoing faults with the liquid cooled.”  It essentially goes on to say “VSD”.  Do you have any concerns about production and development occurring given the proximity of those two events affecting the sole two sources of ventilation to the mine?

A. This, given as I said that your fan is pretty much the heart of the ventilation system and without ventilation you don't mine, then it’s certainly becoming highly critical, your two fans are – well, the surface fan has had a problem, albeit that not necessarily indicated as an ongoing problem, but nevertheless there’s a problem with it and at the same time you’re commissioning that main fan, so both or your systems are to some extent not stable.

Q. And presumably caution is required when such important systems aren’t stable?

A. Yes.  It’s an unusual situation for a main fan at a coal mine to be unreliable.  I’m not talking about this event.  As I say, the intent is that it is, it’s one of the fundamental pieces of equipment that you must rely on and almost have a total commitment trust in the effectiveness of it.

Q. If I could ask Ms Basher, please for you to turn to page 19 of that same document?  You’ve seen this document, Mr Reece?

A. Yes.

Q. This is part of that same review of the failure of the surface fan on the 5th of October 2010, and you’ll see under improvements, there is a list of different items?

A. Yes.
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Q. Which of those would you say needed to be done prior to production continuing or development continuing?

A. Okay, a comment I make on this is that some of these are related to the fan, some are not, but nevertheless they raise concerns.  So the first two not necessarily specifically related to the fan but I would have concerns with issues with communication underground.  It’s a little concerning that there weren’t specific procedures to follow with regard to starting up those generators.  Again, it’s your lifeblood.  The next two are systemic-type failures as far as spares and drawings.  The drawing’s essentially is not going to stop you but the spares could be an issue.  IMT is an ongoing type of thing.  Fresh air base is not related to the fan but it still indicates a concern, as does gas monitoring.  So a lot of these don't particularly relate to the fan.  But when we start to get into damper doors not working, that is particularly related to the fan.  The mechanical inspections.  It is to do with the fan and potentially why the fan got into that place in the first instance, but it’s not something you're going to do to solve the problem now albeit that it does need fixing.

Q. If I can just pause you there, though.

A. Yep.

Q. Putting to one side whether they relate to the fan or not?

A. Sure.

Q. Which of these were sufficiently important to require rectification urgently?

A. Communication, maintenance system, the procedural stuff as far as particularly de-gassing, and again the procedures for starting up of the generators, so most of them.  The last few don't really relate, I wouldn't, even though they're fairly important.

Q. The damper doors?

A. Yes.  As I've indicated, the damper doors definitely.

Q. And the problems with the high risk of not knowing what levels were present underground due to relying on UPS par to real time monitoring?

A. Yes.  So you want a high degree of confidence before you start up in full operations and you need to prove it before you go and do that.

Q. If I can just turn to a different topic, which is the adequacy of the ventilation.  You have referred to in your witness statement at paragraph 68 to a serious lack of ventilation with the five working faces?

A. Yes.
Q. What were those five faces?

A. Well it’s panel 1, the ABM panel, so without naming them it’s wherever you had mining activity occurring from panel 1 inbye.  So panel ABM panel, roadheader panel, continuous miner panel, and to a lesser extent where the drilling operations were going on.

Q. You said at paragraph 69 of your witness statement, “This means that there was less than 25 cubic metres available for each place requiring ventilation, not allowing for leakage.”

A. And that actually includes the drill and blast place as well so end it that way.

Q. How much was required?  And to explain, I'm trying to get an understanding of whether less than 25 metres cubic available is significantly too little or just slightly too little?

A. It would be nice to be definitive, but it depends on how much you're going to allocate for each location and that depends on how far it is and how gassy the area is.  So on face value it could be enough, but if your gas load is too high it’s really dependent on how much you need to get that methane level down below 1¼% in effect, ideally so that you can be operating in that area.  

1450 

A. It also depends on the amount of leakage that you have in the mines so just because you have 120/130 cubic metres available at the fan doesn’t mean that that makes it all the way into the mine, so that’s where we’re coming from with our 25, that’s maximum that you’ve got available with poor standard of ventilation devices and leakage of that air, you rapidly drop away from the amount of air that you’ve got available once it gets into that working area, in the actual working face.

Q. That system has to be sufficient to cope not only with the regular activities but also with unpredictable but foreseeable events?

A. Yes.

Q. And you would characterise a goaf collapse as an unpredictable but foreseeable event?

A. Yes but whereas, rather than talking about the actual ventilation quantity, we actually starting to talk about the ventilation devices, but yes.  Or a combination of both.

Q. Well, I'm just wondering if the stoppings were built to 35 kPa, so that wasn’t an issue in the explosion, would the ventilation quantity have been sufficient to cope with the goaf collapse?

A. Probably not in the sense that you would have high percentages of methane passing down that return which had happened previously.  So explosive mixtures potentially going down that return.

Q. So between five and 15%?

A. Yes.

Q. You’re aware of Mr Rowland?

A. Yes.

Q. If we could please have, Ms Basher, ROW006/4?

WITNESS REFERRED TO MR ROWLAND DOCUMENT - ROW006/4

Q. This is a page of a document by Mr Rowland of October 2010, but in fact signed 2nd November 2010, entitled, “Brief Report Pertaining to Current Model Update and Point in Time Circuit Capacities at Pike River Mine.”  And in the second paragraph he says, “There is somewhere around 120 metres cube a second of total air available which if all of this is utilised can service only four auxiliary fans running on full speed which allowing industry standard excess flows to prevent recirculation.  This is aside from leakage or service flow so it is obvious that some increased capacity is relatively urgently required from a quantity perspective.  As such it is evident that you will need to excavate the second intake and return paths as soon as practicable during the mining schedule.”  Do you agree with that advice?

A. That pretty much is inline with what I've just been indicating.  The qualifier I’d say, and this is evident from the mine, that’s with the fans running at full speed.  So the fans had been and had to be de-rated from full speed simply because it couldn’t get that amount of air to the faces.  

Q. And when you talk about the fans you mean the auxiliary fans?

A. Auxiliary fans, sorry yes.

Q. Might not having those auxiliary fans running at full speed have contributed to the accumulation problems reported in the various incident schedules and production reports?

A. Exactly.

Q. Mr Rowland refers to servicing only for auxiliary fans, is that the same or can it be equated with working only four faces?

A. Should be yes.  But I would add, in saying that, it’s not a case of having one auxiliary fan for each stub roadway.  You can actually, and this is normal practice, you will have often two or even three parallel roadways with vent tubes in each one so they can ventilate quite a substantial area generally so I just want to make sure that it’s understood that it’s not just one single roadway it can be a couple of roadways.
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Q. I just want to turn to the ventilation system in November.  Ms Basher, could we please have up CAC0115A/6?

WITNESS REFERRED TO DOCUMENT CAC0115A/6
Q. And this is a summary of comments contained within deputy statutory reports, dated November 2010 of Pike River Coal Limited and you’ll see at the top, “19 November 2010.”  Fourth column, “Roadheader placed 4.3 metres high, off to the right, layering outbye of road keep Venturi on top to disburse CH4.”  Then under that, “19 November 2010.”  Fifth column, “3.5% in area 1 west 2RC heading.”

A. Yes.

Q. Does that indicate that on the day of the explosion the ventilation and gas drainage systems were not sufficient?

A. Certainly to have those percentages of methane, says that there’s a problem there and that the ventilation – certainly the ventilation system’s not coping with it.  It’s probably worth is it talking about what, general bodies or have you?

Q. Certainly.

A. We typically talk about general body of air as a particular mining term to indicate that it’s the full dispersal if you like of the air in the roadway so it’s not a layer.  So it’s not just a particular location, or it’s not the side of the roadways, it’s actually spread throughout the body of the roadway.  At 3.5% in the body of the roadway it may not be the only indication of gas.  There may be high gases higher up in the roadway as well.

Q. And I won’t take you to the DOL reports but if I just summarise briefly, according to paragraph 2.25.2 of the DOL report, the power usage shows that the ABM was almost certainly not cutting at the time of the explosion.

A. Mhm.

Q. Correct?

A. Yes, yes, that’s our understanding.

Q. According to paragraph “2.26.13, power usage suggests that the roadway header was not cutting at the time of the explosion?”

A. Yes.

Q. “2.27.7, “There is no indication from prior usage that the continuous miner was cutting at the time of the explosion?”

A. Yes.

Q. “2.30.4, But from 12.20 onwards the monitor would not have been cutting because there was no flume water underground?”

A. Yes.

Q. “2.28.12, It is unknown if the drill rig was operating?”

A. Yes.

Q. Just at a first blush, it appears as though the system might be adequate because there’s not much work going on, on the day, is that just too simple an analysis?

A. Say that again please?

Q. At first blush, it might appear to a lay person that the ventilation and drainage systems were sufficient for the conditions on the day?

A. Right.

Q. Because there wasn’t work going on, it seems at four of the five different places?

A. Yes.  

Q. Is that just too simple an analysis?

A. I think it’s a simple analysis, but it’s a fair comment, at the time, given what’s there at face value.  My – the concern we’ve got is that the ventilation as it stands is marginal anyway, so that’s what we’re struggling with, regardless of what operation was occurring.

Q. And notwithstanding that lack of work in four out of the five places, those extracts I read you from the deputy statutory reports of 19 November 2010, would suggest there was still a problem with the ventilation and drainage systems in combination on the day because there was still accumulation?

1500

A. There was and it’s been noted in those same reports that they were struggling with boreholes in the ABM panel, so in the section that was up there.

Q. And am I right that there was significant cutting about 27 metres going on the day before?

A. The previous two shifts, yes, yep.

Q. And could that have led to accumulation, which might still have been present on the 19th?

A. It could have done.  I don't know.  It’s not uncommon in a gassy mine to have particularly productive shifts to expose a lot of fresh coal and if the conditions are right if you like for that situation to have a continuing bleed of methane in the workings and create problems.  But the other issue, the things that I suppose we focused on was the fact that they'd intersected or had intersected the borehole and potentially also had some problems with the ventilation system in the form of the vent tubes in there.  Haven’t substantiated that particular one but there are some indications that there may have been some concerns with it.  So we've got a gas source and ventilation issue.

Q. Ms Basher, could we please have CAC.0115A/9?

WITNESS REFERRED TO CAC.0115A/9

Q. Now if you look down the fourth row, 10 November 2010, and then under the flammable gas and general body of air, it says, “Plus 5% in area A Heading.  Specific safety issues.  Two boreholes in face and roadheader place.  Top hole making gas.  Put seven bags in.  Hole gas flow dropped slightly.”  And if we go to page 10 of that, the fifth column down, the 8th of November, under flammable gas, “3.0% in area.  A heading one west two right,” and once again next to it reference to blocked gas drainage lines.  I won't go through this more, but ought a prudent operator to have done in response to reports at that stage of accumulations between 3 and 5%?

A. They were two different mining locations.  Some of the significances of those is the first one was the roadheader.  So what was happening in there was that they were actually using the roadheader in A Heading to mine back towards the pit bottom area, and I located particularly as far as cross-cuts, but the concern is they've actually got a roadheader that's mining stone with gas boreholes in the face.  So that's quite a concerning issue because you've actually got a source of methane directly being fed onto a piece of equipment that’s got cutter picks that are rotating and potentially creating a frictional ignition concern.  So that's on one instance.  The other one is that again the ABM panel struggling with gas boreholes, not being able to dilute it.  The fact that there's 3% and 5% are getting into significant levels.  To me it’s a case of modifying your mining operation so that your ventilation has the capability to manage the gas.  It’s indicating that trying to block the gas up if you like, but the ventilation system’s still not coping with it.  So it’s a case of how do we get the ventilation to be able to manage this gas level that we've got.

Q. And that is sufficiently important is it, that it ought to have been done before further production and development work?

A. Definitely.  It’s a case that you can't product if you've got those gas levels there.  It’s fundamental.  And they would have been working and indeed that’s what some of those deputies’ reports were indicating, that they've had to manage that to reduce that gas before they can start, but it seems in some of those areas they were having varying degrees of success.

Q. Are those levels ones that ought to have been of concern to a regulator?
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A. They should've been concerned to, a regulator should have been of concern to management.  Again, it depends on the frequency and the nature and cause.  It’s not the sort of thing that you would actually report to a regulator but it would depend largely on the cause of it but it would certainly be something that’s not necessarily widely known but understood as far as how it was being managed.

Q. Just to give us a guide, had a regulator in Queensland become aware of those issues, what steps would've been taken?

A. It would be in a case, typically in the area of the quantities that were resulting, the cause the reason that that had resulted, but fairly specifically the response would’ve been to provide a discreet and specific management process of the way through it and potentially not mining until that had been demonstrated.  And that could be quite specific it could be directly through the chief inspector and I’ve had instances where that’s exactly how it had to proceed where the chief inspector became involved and it had to go directly to him.

Q. Could I please turn to a different issue which is the possibility of an extra intake or fan.  In your witness statement at paragraph 61, you state the mine was in the process of completing an extra intake heading in one west mine but it was always going to be restricted to a single return system.  Mr Rowland in his witness statement, Ms Basher please ROW001/9.

WITNESS REFERRED TO STATEMENT OF MR ROWLAND – ROW001/9
Q. At paragraph 35, the second sentence says, in explaining a statement, “The intent of that statement was to emphasise the importance of increasing the quantity of air in the mine as soon as practicable and not resting on the apparent laurels of the new circuit capacity.”  New para 36.  “The preferred means of doing this from my September report was excavating a new intake/return adit adjacent to the seam outcrop to share the intake and return loads between this site and the existing Alimak raise/ventilation shaft and mine access drift.  I understood Pike planned to do this as it was by far the most efficient option from a ventilation perspective and probably the cheapest and fastest to realise.”  In your view, had that been done would that have assisted in ensuring the sufficiency of ventilation for the number of faces being worked underground?

A. Without mining I would certainly expect it would because what it would’ve done was change the friction characteristics of the mine and thereby allowing that pressure available from the fan to be more adequately utilised in providing ventilation through the mine.  So it conceivably, quite conceivably, increase, reduce the pressure that was being overcome and increase the quantity that you’ve got available.  And that was what he was driving at.

Q. Is that a matter that ought to have been done prior to Pike doing work at five faces?  In other words, one of the possibilities you’ve raised so far in saying they should've managed the work to keep it within the ventilation system, was the alternative for them to increase the ventilation by doing this if they wanted to continue at their existing level?

A. Yes.  And there’s probably two aspects to that.  One is the point that I've made that the shaft and the fan arrangement was less than ideal so there needs to be some improved means of ventilation and potentially egress.  The comment has been, and I’ve certainly read this comment a number of times as far as creating that additional roadway that gives you another egress, also potentially improves the ventilation, as I’ve just said.  The problem I’ve got is you’ve actually got to get there and that’s a mining process in a problematic situation, so it then throws back to well, just how do we mitigate, how do we reduce the risk that we have and still continue to mine.
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Q. And that means if they were going to get there, first they had to ensure back in 2009 that there was an appropriate mechanically assisted way out of the vent shaft?

A. That would certainly approved your escape chances, yes.

Q. And second, that they managed their work to within the ventilation capacity while they were getting there?

A. Yes, and again, conceivably have some sort of better means of protecting that fan.

Q. I just want to take you to another document DOL.3000070172/1.

WITNESS REFERRED TO DOCUMENT DOL.3000070172/1
Q. And you’ll see this is a technical services department memorandum from Greg Borichevsky to Doug White dated 29 October, re proposed second egress intake and fan location.  You’ll see at the bottom of the page, “Section 3, proposed second egress, second intake, second fan location.  The surface location of the site is located 250m north-west of the current one west mains.”  It then goes on over the next page please, Ms Basher.  And in the last sentence, or second to last says, “This suggests second egress can be established by June to September 2001, subject to the extent of fault encountered, DOC approvals, and construction windows.”  Is that timeframe of concern to you having regard to the state at the mine in October and the work being undertaken?

A. Well, it doesn’t talk about any other mining activities, I suppose, that’s one aspect.  Timeframe, it still comes back to the aspect of regardless of the timeframe, you still have to provide a safe place of work for the ensuing period and if you had, you couldn't – to me, my understanding from what I understand of the ventilation, you couldn't be doing that and sustaining the amount of mining activity that was going on.

Q. This matter, being attempting to increase the ventilation by putting in another intake egress and return?

A. Yes.

Q. Is that a matter that ought to have been considered at the design and development stage of the mine?

A. Yes, it would.  My recollection was that there was certainly some intent to do that, but yes, it’s – you normally have a mine plan that would look five to 10 years in the future.

Q. In other words, the need for more ventilation and the method of getting that was something that ought to have been built into the design of the mine prior to development?

A. Yes, regardless of circumstances that you found, there would be some ongoing plan for what it was going to look like.

Q. If I could just turn to a related but slightly different topic, which is that of a ventilation engineer, would it be prudent for a mine the size and state of development of Pike River to have had a ventilation engineer?

A. From our perspective, it’s not a case so much of the size and state, it really becomes a necessity from our perspective, certainly in a Queensland, New South Wales situation underground coal mine.  It’s one of those things that’s been pretty much standardised in – oh, for quite a number of years now, to be honest, probably in excess of 10, 10 or 11 years or more.

Q. Necessary from when?
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A. From the start of the mine and even beforehand.  I've seen some mines particularly where there's been known difficulties.  So potentially high gas mines will have a ventilation engineer as part of their initial design.

Q. And what’s that person’s role?

A. Well it’s to work as part of the mine design team with establishing ventilation systems, gas drainage systems linked potentially in with gas drainage systems whatever they may be.  But it rolls on from the design engineering stage into operational aspects of it.  So the role changes somewhat.  It moves from one of the hypothetical into the practice and that then becomes not necessarily different discipline but becomes an operational discipline then.  That role tends to be very closely aligned with the mine manager.  So if the ventilation hiccups, the ventilation engineer will be the first phone call and the mine manager will be the second phone call or the other way depending on which one answers the phone first.

Q. And when we talk about the ventilation hiccups, does that mean that a ventilation engineer would be enquiring into these various incidents we've referred to of 3% and 5% methane accumulated?

A. Constantly.  They would typically have it live on their system and be responding to it daily and shiftly.

Q. And I take it when you say, “constantly,” does that necessarily mean that the duties of a ventilation engineer can't be adequately undertaken by a consultant overseas?

A. One would suggest that that would be the case.  Sadly, we find that some of our mines are relying upon that, but there will tend to be still some designated or delegated resource at the mine who is fairly diligently monitoring the state of the ventilation.  It depends on the level of risk.

Q. And would that person have an understanding of ventilation and engineering?

A. Yeah, yes.

Q. When you say it depends on the level of risk, in Pike River given the incidents to which we've referred, given the design to which we've referred in the ventilation system, in your opinion did it need a ventilation engineer?

A. Yeah, I believe it certainly would appear so.

Q. And it needed that from certainly the later design stage?

A. Yeah, I would suggest from yeah, from later design.

Q. And would that person be going underground?

A. Yes, very much so.

Q. With what frequency?

A. To me, again it depends on the resources, but in a mine of relatively high gas content it would be there would be somebody looking at it most days.  Indeed, it would be a case of, it would be an exception for a gas drainage engineer of that nature not to be there each day or every second day.  A ventilation engineer potentially not so much.  We're actually starting to talk about combinations and things now about managing gas, managing ventilation.  In a mine this size you potentially have one person and I would expect them to be responding to it on a daily basis and probably going underground every second or third day.

Q. You referred to mine manager picking up the phone or the ventilation engineer picking up the phone.  Who or at what level of company would you expect to be aware of the issues with the ventilation system and in particular gas layering accumulation and those types of matters?

A. My experience?  If we've got a problem for a day the chief operating officer would be talking to me as the mine manager and wanting to know why.  And the general manager would already be answering and so…
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Q. And that’s in relation to one issue?

A. Yes.

Q. Just want to turn to the ventilation management plan and I understand from paragraph 3.9.1 that the ventilation of the DOL report that the plan of Pike River was signed off on 11 November 2008.  In paragraph 3.9.8 of the DOL report the following is stated, “However given the critical nature of the plan to the safety of those underground it was reasonable for PRCL to have put sufficient resource into making it a relevant and workable document.  The VMP itself required that it should be reviewed within one month of monitor extraction starting and then on a two monthly basis.”  The first question is, who should be responsible for developing a ventilation management plan?

A. Well, in our case it’s by a ventilation officer, ventilation engineer but if you don’t have one, and there is allowance for there to be, not to be a ventilation officer/engineer, then it’s the mine manager’s responsibility but I hasten to add that that’s by exception.  If you don’t have a ventilation engineer or officer, it’s the mine manager’s duty by default but not for an extended period of time.  So you don’t have one and the mine manager be the ventilation officer.  But it’s the ventilation officer’s responsibility to provide that.

Q. How often should it be reviewed?

A. Well, that depends on the state of the mine.  Certainly if you are changing something of significance then you would review it to ensure that it’s appropriate so certainly for something like the hydro-panel or a extraction panel of significance you’d review it just to check that your assumptions and initial design was adequate and then you probably actually wouldn't wait a month it’d be a case of once you’ve started within a week or so you'd actually be checking the measurements, checking the model.  
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A. There’d be modelling that would be linked with that, so once you’ve done it and our requirements are if you have a significant ventilation change, and that means that even to the point of installing an overcast, you’d actually be checking the day after that ventilation change has been made and verifying that you modelling and calculations were correct.

Q. So shortly after hydro-mining commencing, there should’ve been a complete understanding of the ventilation system, how it was working and any issues?

A. Yeah, see, it’s actually not a major ventilation change, other than you’re starting to introduce more methane in there.  That ventilation would already be established.  I think it’s more a case of ensuring that your gas management system was capable of managing that excavation.  Does that make sense?  It’s slightly different to the previous answer.

Q. Still dealing with the ventilation management plan, the Department of Labour report at 3.9.1 says that the plan “also refers to risk controls that were not in place such as Maihak, tube-bundling, gas chromatography and bag sampling, explosion barriers and respirable dust sampling.”

A. Yes.

Q. Are they all controls that in your view ought to have been in place prior to production?

A. Some of those – there’s a – that’s a fairly wide net actually that you’ve cast, but some of those definitely because they’re part of health and safety per se, so airborne dust and so on.  The tube-bundle is a slightly different aspect that’s different rationale, different logic, not necessarily before production.  Ideally at the time of the hydro-panel starting would’ve been ideal.  It actually depends on the rationale that you’re installing the tube-bundle system for, but typically for our purposes you would be looking to that if you were in a gassy mine, or a mine that’s prone to spontaneous combustion very early on in the piece so, pretty much soon after you have a mine and it’s being excavated.

Q. I might come back to some of those individual matters then later on.

A. Yes.

COMMISSION adjourns:
3.25 pm

COMMISSION RESUMES:
3.46 PM

cross-examination continues:  MR WILDING 

Q. Mr Reece, I'd like to turn to methane monitoring and you have before you DOL.3000.1300.10/1, which you'll see is described as “Configuration of fixed sensors supplied by Energy NZ Limited.”  Does that describe the placement of the sensors in the mine as worked out by the investigation team?

A. As far as we're aware schematicwise, yes.

Q. And so just working clockwise from the top right, the methane sensors were at surface vent fan?

A. Yeah.

Q. Which was working.  Vent shaft bottom which was not working.  

A. Mmm.

Q. Vent fan motor, main fan which was not calibrated.  

A. Mmm.

Q. South of monitor pumps, which was working, yes?

A. Yes.

Q. And drift first grizzly, which was working.  

A. Mmm.

Q. Now, Ms Basher, could we please have DOL.3000.1300.9/1 and if we could perhaps blow up the workings a little bit more please?

WITNESS REFERRED TO DOL.3000.1300.9/1

Q. Mr Reece this is one of the attachments to Appendix 6 of the DOL report, setting out the layout of the mine.  I just want to touch on a topic which Mr Mander raised yesterday.  Are you able to tell us and describe at the same time the particular location where you say there should have been more methane sensors?

A. Just methane sensors?

Q. Well first methane and then...

A. Yeah.  Okay.  The logic is that we wanted, for methane in particular we want to find a few particular variables.  One is we want to protect the escape roads from high quantities of methane so we want to make sure that we've got less than 2% methane in return roadways in particular.  So, we would typically have monitoring around the main shaft, so particularly around that fan as there were in places so there was a monitor on that motor there, but also monitoring in the return itself so that you can ensure that there is less than 2% methane in that main return.  You would similarly have –

Q. I will just pause you there.  That meant that there had to be a methane monitor working somewhere between the bottom of the vent shaft inbye in the return?

A. Yes, and you really are aiming to pick up the main stream of that ventilation.  So really anywhere in that area is fine as long as it’s the main stream and as close to that shaft as possible.  

Q. Right.

A. Then you'd have similar installations in the return or the returns from each panel, so certainly panel 1.  As indicated yesterday you’d also have something in here, in this sort of an area.
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Q. And where are you pointing to?

A. Inbye of, between five and six cut-through in B heading sorry of one west, ideally to get some sort of indication of what was coming from this area.  You could potentially have that similarly in C heading between three and four cross-cut of one west.  You’re really just trying to get the combination of gases and the contribution of each particular area.  So that’s predominantly it from a return perspective other than you would look also at having something down this area, so that you’re actually getting an idea of what’s –

Q. Where are you pointing to there please?

A. Sorry, down at the south mains area, the return from the south mains area.  We’d also have a monitor on the various intakes to ensure that the air that’s being supplied to those mining areas was free from methane.  Now, to some extent it’s dependent on the installations that you have in the mine and the reason I say that is that this is a very short panel from our perspective.  It’s a very short panel.  Normally you would have that extending quite a distance, that panel 1, it would be extending quite a distance away from the main headings and you would typically have electrical installations in here, in that cross-cut or thereabouts and you would have monitoring on that to ensure that wherever that electrical installations were that you were ensuring that it was free from methane.  So conceivably at this area you actually have a lot of electrical installations for the mine at these locations so conceivably you’d then have a monitor back here.

Q. Can you just describe that location?

A. That’s B heading, I think, between four and five.

Q. Are you happy to provide the Commission with a map setting out where you would recommend the methane, carbon monoxide monitors ought to have been?

A. Yes.

Q. And the information that would have derived from that?

A. Yes, because they’re quite different and there’s different levels of methane for different purposes and also CO detectors, carbon monoxide detectors in different locations for different purposes as well.

the Commission:  

Q. Is it possible to do that overnight Mr Reece, I anticipate your evidence will continue tomorrow

A. Yes if I can, yeah, yeah that should be all right.
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cross-examination continues:  MR WILDING

Q. And I presume those monitors would be connected to the SCADA system?

A. Yes.

Q. And they would be alarmed?

A. Yes.  Well, they’d be alarmed and potentially drop power off too, if they were protecting electrical apparatus.

Q. So they’d be interlocked with the electrical system?

A. Yes, not all of them, but the ones that were protecting electrical equipment.

Q. Why weren’t the monitoring equipment on the movable machinery sufficient and the handheld monitors?

A. Ah, sufficient?  Well, it’s a different purpose.  They’re monitoring people and equipment in particular locations whereas the fixed installations are monitoring the ventilation that’s coming to a particular piece of apparatus.

Q. And were the monitors on the machinery interlocked with the electrical system so as to be able to cut out the power?

A. As far as I’m aware, yes, that’s the intent.

Q. Were they interlocked with the SCADA system?

A. No, not as far as we’re aware, not all of them, certainly the mobile equipment, no.

Q. Can it be?

A. Some of it can, some of it can, so you can’t, with diesel apparatus, you certainly can with equipment mounted on continuous miners fans and so on.

Q. And would an advantage of that have been to allow trending data to be gathered?

A. Well, it’s not only – yes, it certainly would give you trending but it’d also give you an idea of what the gas levels were in those particular locations on an ongoing basis.

Q. The concerns that you’ve raised about the methane monitoring system, are they ones that ought to have been of concern to a regulator?

A. Yes, yes, I believe so, but to some extent it’s a case from our perspective of they’re fairly well established standards, so it would be by exception rather than to go looking for them, so what I’m saying is, it’s fairly accepted practise that they’d be there and operating.  The regulator would be aware that they are there, typically the process that a regulator would follow on inspecting a mine or attending a mine would be to go and check that monitoring before he goes underground purely to get an idea of what was happening and the trending that had occurred and also so that he could, he or she could correlate that with what they found when they went underground.  
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Q. Had a regulator been aware of the extent of the methane monitoring at Pike, ought it to have been concerned about that?

A. Well, that would presume that there was an awareness of the gas levels that were being found.  But again by the same token my experience with regulators and as a regulator, is that you would not only check the electronic system but you'd also be checking the documentation, document system.  That information was certainly there and accessible, but it also makes it easier actually if you've got the trending and it’s easy to bring up.

Q. Are your concerns about the inadequacies of the methane monitoring system such that in your view you'd say the mine ought not to have continued with its development and production activities without first rectifying them?

A. I guess this is a little bit of a conundrum for us, well for me because it’s anticipated that that's what you'd have, so you actually don't have to make the decision, that you would it in place.   So therefore, moving backwards from that, if it’s not there then you would have to say that you need it in place before you continue.  For our purposes, if we have an established monitoring regime in a mine and it is not functional then we have short-term capability to manage that and it could be in the sense that you would put a person in that area with the detector.  Failing that, you can't ensure that it’s being managed, so you actually have to shut it down.

Q. I'd just like to understand the relationship between the level of methane recorded at the top of the vent shaft centre and that which might be present inbye.  In your witness statement at paragraph 90, you've suggested that if there was a methane spike at the top sensor of the shaft between 1.7 to 1.8, that inbye the methane level could be at least twice that?

A. Yes.

Q. Mr Rowland filed a witness statement.  It’s dated 25 November 2011.  And he refers to a methane spike of 2.8% at the auxiliary fan shaft.  What he says, ROW.007/1 is, “By simple maths and assuming that all of the gas contamination was from the monitor panel, then the gas concentration in the monitor panel return to cause such a spike at the shaft would be around 10% methane.  Given that some of the methane is made elsewhere then it would be slightly less than this but it would still have been an event of extremely high concern.”

A. Yes.

Q. Would you accept then that inbye the methane level could be in some places about three times the level at the vent shaft reading?

A. Yes.
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Q. So really, the fixed measurement that the sensor Pike had wasn’t able to give it an ability to accurately understand the methane levels inbye?

A. That’s correct, I mean, that’s why I say you have multiple sensors.  And potentially not telemetric you’d have, you’d be looking at tube-bundle as well.

Q. Just turning to the accuracy of that vent shaft centre at the top and you’ve referred already to it reading approximately twice the level of that as the sensor at the bottom when the bottom sensor was working?

A. Twice the sensor at the top, sorry, the sensor at the bottom is reading twice the top.

Q. Right.  Perhaps if we can take you to DOL3000.130010/1 sorry page 146, my mistake.

WITNESS REFERRED TO DOL3000.130010/1
Q. And it is my mistake so the sensor at the top of the fan is the one shown in red at the bottom of that graph?

A. Yes.

Q. And this was data from Pike River SCADA system was it?

A. Yes.

Q. And the line at the top of that graph shows the readings from the sensor at the bottom?

A. That’s our understanding, yes.

Q. And that’s sensor ceased to work on 5 September?

A. Yes.

Q. Was that sensor at the top of the shaft recovered following the explosion?

A. Yes it was as far as I'm aware.

Q. Has it been possible to ascertain whether it was reading correctly?

A. I don’t think so, I'm not sure.  I think there was some concern about the health of it.

Q. As I understand it, it’s thought that I can't read any higher than 2.7 or 2.8% is that correct?

A. Yes, well, that was something that we found that, well, actually they did test it and found that there was some latching characteristic of that.  That wasn’t the sensor itself that was the actual analysis of it.  So, the analyser on it so.

Q. So where we have graphs showing that the reading is somewhere around 2.8% at the top of the vent shaft they could in fact be higher that that?

A. That’s correct.

Q. At the vent shaft?

A. Yes.

Q. What steps would a prudent mine operator have taken in response to that bottom sensor ceasing to work on 5 September?

A. Well, to me there’s a question to be asked in answer of two sensors in the same air stream reading substantially different, so that needs to be established before anything is done and there needs to be some accurate calibration of one or both sensors if there’s only going to be one sensor then it needs to be absolutely reliable.

Q. When you say the same air stream both the top and the bottom were sufficient proximate that they should've read the same?

A. Yes, there's no other air being introduced.

Q. And so a prudent operator on seeing that pattern of the two having the variable reading should've enquired into that?

A. Absolutely.

Q. Urgently?

A. Yes, it’s concerned particularly of what you’re saying.

Q. Right.  When you undertook or your team undertook explosion modelling, was the background level of methane as shown in those types of reports taken into account?
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A. Well, it – not to any great degree because it’s going to fluctuate and it would be to some extent be skewing the data, so it was – base levels was considered but no more, so it was primarily very low levels of methane, so it was primarily concerned with the major fuel source.

Q. Right, does that in essence mean that when you looked at the volume of methane required, you calculated that against a mine with zero methane?

A. Yes, pretty much, yes.

Q. I take it one of the advantages of a tube-bundle system would’ve been that it would’ve enabled the accuracy of the vent shaft sensor to be validated?

A. Yes, not exactly.  The point of tube-bundle is – and it’s been touched on – is it’s a delayed reading if you like, and it’s probably been discussed here, but you would certainly get some correlation, not necessarily exact calibration, but you’d get a correlation at a point in time so that there would be at least some agreement.  And we’re talking orders of magnitude, so it may be .3 verses .35, slightly different types, yeah.

Q. Am I right that the sensors Pike had both fixed and on men couldn't read above 5%?

A. That's correct, yes.

Q. A tube-bundle system can read more than 5%?

A. It can read up to 100%.

Q. So that would’ve been the only system which enabled Pike River to have an accurate understanding of the methane content within the mine?

A. That's correct.  You can get – but you can get telemetric sensors that go higher than 5%, but that wasn’t the case.  And indeed it actually flies in the face of what you should have, so that should be more than enough.

Q. And presumably on seeing reports within for example the incident reports or accident reports stating that there was 5+% methane, a prudent operator would’ve explored ways of working out just how much more it was?

A. Yes.

Q. Tube-bundle monitoring is likely to be destroyed in part in an explosion, correct?

A. It’s likely yes.

Q. If it had been installed, could it still have been of some assistance in an explosion?

A. Yes, it could, 'cos it’s – yes, it’s certainly going to be damaged in fire.  It’s only plastic tubing, but nevertheless it’s still going to provide, unless it’s closed for whatever reason and the sample can’t be drawn, it’s still going to give you some sort of indication at that point, but the other thing of relevance is that it’s not just one sample point.  Its multiple points so you create the opportunity where you’ve got some redundancy and by difference you can start to get some picture of the other gases that are in the mine and their particular location.  Aside from the fact that if that explosion or fire has damaged all of them at the point where they leave the mine, but other than that situation, you’ve got multiple sources of information.

Q. Could I just turn to a different issue being stoppings?  You’ve already made a number of comments about those.  At paragraph 3.12.9, page 113 of the Department’s report, it stated, “There is no evidence of any engineered design for permanent stoppings.”

A. Yes.

Q. What steps ought to be taken to assess the required strength and design to which a stopping ought to be built?

A. The process that’s been followed primarily from a Queensland response that’s then flowed on into New South Wales was initially to do basically destructive testing on stoppings, so, a design engineering calculation of the structure and then construction and destruction of that apparatus in testing facilities in the US.  
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A. Now there's no need to go to that extent because essentially most of the work has been done and there tends to be a multiple of styles of stopping installations and constructions that are readily available these days that have ratings and indeed organisations that build those sort of devices.  That’s not to say that it can't be done within the mine by mine personnel, but there are a number of designs of types of stoppings that meet those requirements. 

Q. Well the report refers frequently to stoppings ought to have been at 35 kPa?

A. Yes.

Q. Is that simply because that's a level which features within regulation within Queensland already accepted to be safe?

A. Yes, in simple terms that’s the requirement for a Queensland main roadway stopping.

Q. And an overpressure from, for example, windblast creates about 10 kPa does it?

A. Well it depends on the size of it and that's the problem, but that’s the sort of ballpark figures that we're looking at.

Q. So that rating’s been ascertained as sufficient to withstand a collapse or windblast?

A. Yeah.  But it’s not only that.  It’s also looking at some degree of confidence that it may resist other overpressures, not just wind from roof collapse.

Q. There were audits undertaken by a Mr David John Stewart who was engaged by Pike River.  He did that in February to April 2010.  At paragraph 27.5 of his witness statement, STE.0001/8, and we don't need it Ms Basher, he says, “I suggested that the stoppings be improved and that the miners constructed them had some training in stopping design and purpose and I also sent via an email to the technical services staff copies of drawings of stopping designs for them to see to base their structures on.”  At what stage in the development of the mine ought those installing stoppings to have had sufficient training to enable them to construct them to achieve their purpose?

A. Before they construct the first one, I'd suggest. 
Q. So this was an issue which shouldn’t have arisen because the stoppings, all of them, should have been satisfactory from the outset?

A. Yeah.  And that’s not to say that you don't have different styles of construction and different ratings of constructions, but it’s about matching the design to the location.

Q. In that regard the DOL report, page 117 paragraph 3.12.38, refers to Minex guidelines and says that “A mine should never have more than four temporary stoppings back-bye the headings in any circumstance.  However, circumstances could indicate the need for fewer temporary stopping should the risks justify it.”

A. Mmm. 

Q. Do you agree with that comment?

A. From my background, no.  That's certainly significantly less of a standard than we would accept.

Q. So how many temporary stoppings would you say there can be back-bye at the headings?

A. If we talk about temporary stoppings it’s probably worth just looking at what a temporary stopping would be in that situation.  A temporary stopping for our purposes would be with typically props and battens and brattice and typically you wouldn't have any more than one or two at the most, you know, and we're talking about a production panel for a couple of reasons.  One is purely from a simple good ventilation practice.  Aside from the rating characteristic, just to reduce the leakage so that you're getting maximum air into that particular panel.

Q. At 3.12.25 of the department’s report it also says that there are Minex guidelines to the effect that temporary doors are not recommended further than six cross-cuts back-bye of the heading.  Do you agree with that?
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A. Yes well, it’s an unusual statement I suppose for our purposes.  We don’t necessarily have temporary doors in stoppings, they tend to be more of the substantial construction.  I can understand that it’s alluding to the fact of brattice flap in a stopping but again for our purposes you wouldn't have that sort of construction that far back anyway, you would be installing and there’s no reason that you can't install the permanent item closer than that.

Q. Rather than take you through this today, would you also be willing to consider providing a document setting out the standard to which you say stopping ought to have been constructed within the mine?

A. Well, the only thing, I mean, it’s easy enough, I’d just go on the Queensland schedule, it just depends, that’s just the basis that we use, other than that, and that’s easy enough to supply.

Q. I just want to turn briefly to the stopping at cross-cut three, one west, and that’s the one that it is thought failed in the first goaf collapse scenario, correct?

A. Yes.

Q. And the recommendation’s been made that that should've been constructed to 35 kPa?

A. But typically that’s what we would have in a main roadway.

Q. In which case it might've withstood the force of the goaf collapse over pressure?

A. Yes.

Q. Paragraph 3.12.17 page 114 of the DOL report, is the following.  “One reason why the stopping in cross-cut three, one west may not have been made permanent was because the auxiliary fan for the roadheader place (AF005) was venting through the stopping.  There was no reason that this should've prevented the substantial part of the wooden structure of brattice that formed the framework for the permanent shotcreting from being constructed.”  Given that it was venting through, what construction do you say that stopping should’ve been?

A. I think it’s problematic that that fan is there at all.  It is part of my issue with it.  I can understand why it’s there but I don’t necessarily agree with the decision to put it there, however, given the fact that it is there it could've been more of a substantial structure, but nevertheless, it’s still not going to be a rated stopping in that event simply because it’s got a fan in it.  Hence, potentially, the decision to leave it as a temporary sort of a structure.

Q. So with that fan there could it have been constructed to a level which would’ve avoided the risk from an overpressure event?

A. Potentially but you’ve still got the fan through it so any that any overpressure’s going to come through into the fan anyway.

Q. Right, so in other words there’s an earlier issue which is whether the fan should've been there?

A. That’s correct.  Yes.  So the stopping may well have stayed but you still have an opening where that fan is.  And that’s not to say that it’s not a, again, it’s complicated by the fact that there’s quite a lot happening inbye that particular area so this comes back to my earlier concern about the volume of mining activity that was happening inbye of that three cross-cut.

Q. Could I just turn briefly to the stoppings which are dividing the restricted from the non-restricted zone.  And Ms Basher could we please have FAM00057.01/1?

WITNESS REFERRED TO DIAGRAM OF STOPPING - FAM00057.01/1
Q. Now if I could ask you to look at the stopping at the point marked L please?

A. Yes.
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Q. Now a witness Dene Murphy filed a statement dated 2 December 2011 and he says, “It would’ve been possible for a goaf rockfall or some over pressure event in the return to have pushed methane down through the flap in the brattice at the stopping where the flume went through marked L on the mine map.  There was a risk that additional turbulence could’ve brought the methane down that was potentially laying in the thunderdome.  If there was disruption to the ventilation circuit at that time it could’ve migrated into the area where the fan electrics were.”  I take it from your evidence-in-chief that you agree that an over pressure event could have dislodge the brattice door at point L?

A. Yeah, we had a look at this.  There’s certainly some concern with that construction.  Our perspective though is if there’s a goaf event that we’ve discussed then it’s probably more likely that the three cross-cut stopping is going to be damaged rather than it translate down past that three cross-cut into the return, so I’m saying this is more likely to be damaged in the initial instance, rather than that being intact and for that pressure wave to be pushed down and into this.  So I take the point is, firstly it’s a substandard design, but secondly there’s already an inferior construction inbye that would’ve undergone pressure before it ever got down there.

Q. I take it a brattice door wasn’t sufficient to divide that restricted/non-restricted zone?

A. Certainly not in that location, it’s highly suspect.

Q. There was blasting occurring on the 19th of November.  Are you able to point to where that was occurring please and describe that?

A. Look I did talk a bit about it earlier on, sorry, did go through it with the Department personnel earlier on and I – it was down in this area and I can’t remember exactly which roadway it was and that’s mainly because we went down that path and pretty quickly dismissed –

Q. You’re describing the area - main coal sump?

A. Sorry, yes.  Somewhere, I think it was off B heading somewhere in here, off into the pillar or something like that.

Q. Did you consider whether that could’ve damaged that brattice door or stopping at point L?

A. Not so much the one at point L, but what we were concerned about was the design of the ventilation in this area given that that was happening, and our understanding was that this area was actually – these were temporary doors that were rolled up so that the – couple of things happen so that they actually didn’t damage the stoppings that were in there, 'cos my understanding was that when they’d been doing shotfiring it had damaged the construction of stopping – the constructed stoppings in there, so they had rollup brattice doors I think in this area that short-circuited the pressure around in this way, and that potentially means that this could’ve been damaged, dislodged, so it certainly wouldn't negate that issue.

Q. And if it had been, it would’ve allowed potentially methane laden air to flow through into the restricted zone?

A. That's correct, yes.  But the – we’ll need to think about the ventilation modelling there, even though it would potentially initially push out, you still have this negative draw of the air back around this way.

Q. Right.  I just want to turn to the significance of the failure of stopping in an earlier goaf collapse, and as I understand it, there was the stopping failure following the goaf collapse at about 4.00 am on the 30th of October?

A. Yes.

Q. Are you able to point to the stopping which collapsed on that occasion?

A. It was that stopping up there.  That one cut-through in panel 1, one cross-cutting.

Q. What steps ought a prudent mine operator to have undertaken following that?

A. Well, obviously it needs to have a more substantial construction and that’s our understanding of what was done.
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A. However, there still needs to be some ability to access that roadway.  So they needed to have some means of getting through that stopping given that it’s the most direct access to the return and again that's our understanding that it was done.  The stopping was made more robust, the door in there was locked and controlled as you would expect, but the thing for me is it still raises the question about well if we're going to fix that one the next one out-bye also comes under scrutiny and that needed to happen.

Q. That really would have signalled to a prudent mine operator the need to assess the integrity of all of the stoppings.  Is that a fair comment?

A. Particularly in that area when you're getting that sort of pressure and you're continuing to mine in that area.

Q. And to do so urgently given the nature of the activity being undertaken in the goaf?

A. Yeah.

Q. If the cause of explosion was or the source of fuel for the explosion or the methane accumulation, would the stronger stoppings rated to 35 kPa have made any difference?

A. Not necessarily about the rating at this point.  It’s about confidence in the structure and potentially assisting you with reducing leakage that gives you better ventilation control.  That’s the point of it.  Really the rating doesn't come into effect until you have an overpressure event that you're trying to assure the quality of that installation.  So you're really after airtight reduction of leakage to start with.  Secondly, that strength of construction.

Q. So insofar as the accumulation possibility is concerned, the significance of the inadequacies in the stopping is that they might have allowed leakage, therefore failed to properly prevent the accumulation reported in the various reports?

A. Depends where you're talking about the accumulation I suppose to some extent.  If we're talking about accumulation in this area, it wasn't material because you actually wanted it there.

Q. Understood, but if we're talking about accumulation further inbye?

A. If we're talking about it in here, then potentially yes.  With substandard stoppings in three and four cross-cuts leakage through there and loss of ventilation as you go up into that area, then it potentially becomes problematic, but it’s also a factor of the ventilation losses before you get there regardless of the stoppings.  So it’s about the pressure losses in the drift and the shaft as well.  Only having it enough a reduced amount of air, volume of air once you get past panel 1.

Q. If we just look at another potential consequence.  The DOL report, 3.12.29 page 116 says, “Stoppings rated to 35 kPa in the mine would have enhanced their chances of ongoing survival…”

A. Yes.

Q. This is the men if they had survived the first explosion?

A. Well the stoppings and the men, but yes, yep.

Q. “... and enabled them to reach fresh air more quickly.  It would also have enabled rescuers to enter the mine more safely and restore ventilation more easily.”  How?
A. Well that's the objective and that's why we talk about rated stoppings, to try and ensure survivability so that your ventilation system can be either continued or reinstalled or up and running again.  So simply by the fact that the stoppings are intact.  That's why I say that the stoppings are rated based on destructive testing and the destructive testing is to actually create an overpressure in an attempt to blow them up and they've got to survive I think it’s three blasts.

Q. Does that mean that after the first explosion when the natural ventilation flowed into the mine, if there was a stopping still in place it might have helped create an area of fresh air there?

A. That's correct, yep.

Q. But without a stopping in place the air would naturally flow the quickest route up to the vent shaft?

A. It would short-circuit, yep.
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Q. Right.  Should there be a person with dedicated responsibility for checking stoppings?

A. Again it’s the type of function that a ventilation officer would fulfil, but that’s not to say, that would be one of their roles but it’s also the role of statutory officials such as deputies to be checking those and the quality of them.

Q. Were the deficiencies that you’ve become aware of in the construction and effectiveness of the stopping ones that a regulator should've noticed on physical inspection?

A. Again, from our perspective it is something that is already regulated so it would be a case of expecting to see particular design and construction in place so it would almost be something in passing that would be noted rather than specifically focused on.

Q. Right but would it have been apparent on physical observation that the stoppings were not built to a satisfactory standard?

A. Yes it would.

Q. What would be the appropriate action for a regulator to take in that circumstance?

A. Well, in our circumstances it’s pretty straight forward.  You would require a stopping of that standard to be built.

Q. Would it reach the level of potentially requiring a mine to build those before continuing with its development or production activities?

A. Yes, depending on where it is, yes.

Q. If I could just turn to another topic please of stone dusting?  Stone dusting primarily mitigates against coal dust explosion?

A. Yes.

Q. Does it play a role in mitigating against a methane gas explosion?

A. This is somewhere where I need to correct myself actually in the report and I've probably overstepped the bounds where I've said it’s proven to mitigate against gas explosion.  I’ve since been corrected and the comment has been made that it may potentially reduce the intensity.

Q. This is stone dusting, not stone barriers.

A. Stone dusting, stone barriers.  May well reduce the intensity not necessarily eliminate.  But certainly in the area of coal dust explosions, certainly significant mitigation in that.

Q. And stone dusting also helps provide a light surface that assists in the event of an emergency evacuation.  Is that a fair comment?

A. And indeed normal day to day operation, it improves the visibility, yes.  Given that if it’s still in place and that’s problematic.

Q. The Department of Labour report at paragraph 220, sorry page 220, paragraph 4.40.1 says, “PRCL instigated a stone dust sampling regime in August 2010 and the first sample was carried out at the end of October 2010.”  When would you expect a mine to have a stone dust plan in place?

A. Stone dust sampling, again, it’s one of those things that starts when you’re mining coal because coal dust is being generated.  That’s the purpose of stone dusting to be interspersed with coal dust so it should be the same time as you start mining coal.  Albeit that you’ve actually needed to get a little bit far ahead so that you get to the point of having enough workings to sample.

Q. And 4.40.2, says, “Results of seven stone dust sample received by PRCL from SGS Minerals on or about 10 November 2010 and all samples contained more than 30% combustibles ranging from 33.2% to 76.9%.  These percentage constituted failures according to the SOP for collecting stone dust samples.”  What does that mean?
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A. What it’s saying is that depending on the sample there's more than 30% combustible matter and the higher range more than 76% combustible matter so it’s actually coal dust that will combust in the event of a gas explosion or some other event propagating into a coal dust explosion, typically what you are required to have is combustible matter content, so the amount of dust that will combust less than those percentages, and it depending on the location and the statute, it tends to be in the order of 20%, 25% or less.

Q. Does that mean that the level of stone dusting in those samples was such that there was still an ignition risk present?

A. Of a coal dust explosion, yes, that’s what the concern is.

Q. You said in your witness statement at paragraph 35 that, “There could’ve been accumulations of coal dust in the ABM development heading?”

A. Yes.

Q. And is that the area in which there was significant cutting?

A. There had been, certainly on the previous couple of shifts, yes.

Q. Yes, 27 metres?

A. Yes.  The point is, you generate coal dust through the grinding process of cutting coal, so it’s about looking at those particular areas where that’s being done.

Q. Stone dust, sorry, coal dust can be ignited on a hot surface, I think at a temperature significantly lower to methane, is that right?

A. That's correct, yes.

Q. About 220 degrees?

A. Of that order, yeah.

Q. What temperature does methane need to ignite?

A. It depends on what’s caused it, but there’s a number of – there’s a range of numbers from 550, 650 degrees.

Q. Is it possible that coal dust could’ve ignited on a hot surface within that area and in turn that ignited accumulated methane?

A. Yes, and in a sense that’s the basis that we consider frictional ignition, so it’s friction of some piece of moving apparatus on coal dust.

Q. So that’s a possibility that can’t be ruled out?

A. Definitely.

Q. We don't need this Ms Basher, but in CAC0115A/7, there’s a report of a reference in the deputy statutory report, 16 November 2010, “Needs stone duster at ABM, sharing stone duster with RH and CM, only one between three machines.”  Is that in accordance with prudent practise?

A. It’s not an uncommon event unfortunately.  The stone dusters unfortunately can be prone to problems, depending on the type that you’ve got, so that’s less than ideal, but there needs to be greater diligence in maintaining it and repairing and having machines, stone dusting machines available.

Q. Well, if there aren’t machines, does that mean people are stone dusting by hand?

A. That’s certainly what we’re led to believe.

Q. Was that regarded as an effective technique?

A. Oh, it’s better than nothing, but you tend to find that you don’t put very much on, but there’s a couple of – it needs to be remembered, there’s a couple of ways of stone dusting.  We’re talking about after you’ve mined out a particular area of coal, you need to stone dust the roadway itself in that particular area, but there also needs to be stone dust introduced into the return air through, typically through the fan, so there’s a couple of means of introducing stone dust into mining areas that need to be in place, so what they’re talking about is stone dusting the actual roadway that’s been cut.  Doing it by hand is less than effective because you just simply don't get enough stone dust to stick to the roadway itself.

Q. Would it be fair to say that production ought not to occur when there is inadequate stone dusting?

A. Well, that’s certainly what we would stipulate if you, for whatever reason if you haven’t stone dusted within a 24-hour period, then it shouldn't be mined.

Q. And how ought a regulator to react on observing inadequate stone dusting?
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A. If it’s something of a localised nature, then it needs to be directed.  It depends how extensive it is.  It’s not uncommon for regulators to stop mines and direct the mine to stone dust a particular dark area, what we would call a dark area.

Q. Could I just turn briefly to stone dust barriers, and this is one of the areas in which, am I right in understanding you’re withdrawing from the statement that stone dust barriers are intended and proven to extinguish a flame front from a gas ignition?

A. Yes.

Q. To what extent are they effective in mitigating the effect of a methane gas ignition?

A. I'm led to believe that there's potentially some reduction in intensity but that’s about it.  They won't actually stop the flame front.

Q. Mr Murphy again in his witness statement of 2 December 2011 says at FAM.00057/14 paragraph 76, “I asked for a long time about putting explosion barriers (back bags-stone dust bags on the ceiling) to protect pit bottom and stone.  Explosion barriers were not in the plan until the south was done and then they just never were built.”  What stage of a mine’s development should stone dust barriers be installed?

A. It tends to, you actually need to have sufficient distance of roadway available to you to start installing them simply because the propagation of a gas explosion that’s likely to raise coal dust into suspension won't happen instantaneously.  The practice tends to be when you're in a development panel in particular that once you're in between one and 200 metres, then you start to install, depending on the type of barrier, but you start to install the barrier itself.

Q. Does that mean from when Pike River was one to 200 metres into coal measures it ought to have commenced installing stone dust barriers?

A. Well that’s certainly an option and that’s something that it could have mitigated.  It’s not always the case that you would install it in main returns.  They typically tend to be in separate panels, but given that you've got two separate panels in effect in the mine inbye, you're actually trying to protect an incident in one area from impacting on another area, so you certainly would tend to put them in the different development panels but it’s conceivable that given that you’ve got a fan underground that you would look to put a stone dust barrier in that main return to give some protection to the fan.
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Q. So had they been appropriately installed in Pike River they might've mitigated to some extent the force of the explosion?

A. Well, it depends, we’re saying it’s a gas explosion so it’s not so much the force.  It’s not going to help the force of the explosion.  It’s really the flame-front that you’re trying to interrupt.

Q. Could I turn to a different topic please which is hydro-mining?  We’ve already had a couple of weeks’ evidence last year about it so I only want to cover some topics.  In the department’s report, page 122, paragraph 3.15.12, it says, “PRCL should have driven the first section of the A heading for one north to act as a bleeder road during the extraction of 1W, 1R.”  How would installing a bleeder road have assisted with methane control in the goaf?

A. This is not peculiar to hydro-mining in fact I don’t have any expertise in hydro-mining but it is about mining and pillar extraction principles and what it’s alluding to, a bleeder roadway is nothing more than a separate return, if you like, that provides additional gas carrying capability but more so the ability to move the fringe of methane in the goaf away from working areas.   So what it’s describing is rather than having two headings in that panel, it’s suggesting three headings as an option and what that would provide for is that third heading to create some negative pressure in the goaf to provide additional control of the methane in that goaf so in effect, you could draw the fringe back into the goaf rather than the current situation with two headings, you’re forced to have the gas come straight into the return.

Q. So if it drew the fringe back that means there would’ve been a lesser quantity of methane in the goaf?

A. Potentially, it’s a trade-off here and it depends what your hazard is.  You’ve got to be careful with this, it’s not a blanket rule.  If you have concerns with spontaneous combustion it’s something that you’ve got to manage fairly carefully.  You don’t want a fully ventilated goaf area if you have spontaneous combustion because you can actually exacerbate that issue so it’s a trade-off with managing the hazards.  In this case if they’re saying and they have the spontaneous combustion’s not an issue and I wouldn't go so far there needs to be further confirmation, then spontaneous combustion’s not an issue, there is scope to put a bleeder in to draw that fringe back.  You could potentially reduce the total volume of methane in there but you would need to be managing and this is where the diligence comes in.  You need to be watching very closely your balance of gases that are coming out of that particular panel.

Q. So if I could just put some propositions, does that mean had there been a known low propensity to spontaneous combustion within that panel, then a bleeder road would have assisted in the management of the methane in the goaf?

A. It would yes, it’s an option.

Q. To make that assessment about whether to put a bleeder road in, there has to be sufficient knowledge of spontaneous combustion propensity?

A. That’s correct.

Q. And you’ve said in the DOL report, paragraph 3.43.4, that there was a very limited data set upon which to predict the propensity of spontaneous combustion?

A. Yes.

Q. In other words to assess whether a bleeder road was an appropriate mechanism more information was needed about spontaneous combustion propensity?

A. Ideally, in that seam and the one above.
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Q. And that ought to have been gathered at or prior to the design of the hydro-panel?

A. That's correct.

Q. I just want to turn to a possible role of spontaneous combustion in the first explosion and I wonder if we can look at SOE.008.00001/111.

Witness referred to document soe.008.00001/111

Q. This is part of a report by SIMTARS headed, “Review of gas data following Pike River explosion 19 November 2010 for New Zealand Police – Operation Pike dated 5 May 2011.”  And you’ll see there that it shows, in figure 12.53, a temperature about 120 degrees on 31 December 2010, can you see that?

A. Yes.

Q. And it says, in the middle paragraph, “Of note is the peak in temperature around the 80 M, presumably metre mark, SIMTARS was informed that this depth was approximately the same as the Rider seam and may indicate that combustion activity was in the Rider seam.  The absolute temperatures measured indicate a significant combustion event in this area.”  Do you agree with the view expressed there?

A. Yeah, I can’t disagree with it, yeah.
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Q. No.  And that means that it’s possible that there could’ve been spontaneous combustion elsewhere in the Rider seam?

A. Yes, given the right conditions.  This is indicating, and that’s just the comment there, is that it may indicate that it’s combustion there, it’s not necessarily indicated spontaneous combustion but I’m quite happy to accede that it potentially is spontaneous combustion given the characteristics of the ventilation around that area at the time.

Q. As I understand it, you say that had there been spontaneous combustion as a source of ignition in the goaf then you would’ve expected to see physical evidence in the panel 1 video footage of damage?

A. No, no.  What we’re saying is this, if that had been the ignition point, if there’d been an ignition there and hence potentially spontaneous combustion then we would’ve seen, expected to see some physical evidence in that area.

Q. What was the physical evidence that you would expect to see?

A. Oh, I would expect to see some charring and probably a lot more physical damage in that area.

Q. Is it possible for there to have been a goaf collapse bringing down spontaneously combusted coal which just ignited the tail essentially of the methane flow, the majority of it already being further outbye of the goaf?

A. Yeah.  It’s certainly something that we considered.  There’s a – it’s difficult to predict. One of the reasons that we shied away from that was because of the indication that there was less confidence that that was the ignition point, because of the lack of physical damage and potential concerns with the type of explosion that would’ve resulted, whether there would’ve been reflected waves from that.  But the other thing is to consider the spontaneous combustion mechanism itself.  Spontaneous combustion typically needs an air path or an oxygen path through broken coal.  That’s not to say that there wasn’t any in there.  If it had been up in the roof however, it was starting to create – well, to me it’s starting to become difficult to create a spontaneous combustion situation in that Rider seam if it’s up in the roof at the time because you’re not getting the ventilation circuit passed there.  That’s not to say that it wouldn't happen.  It’s just - it’s a little bit more difficult to conceive of, that’s all.
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Q. Could I just turn to the issue of the method of managing methane in the goaf.  One of the factors leading to methane in the goaf was borehole GBH11 backfeeding methane into it, as I understand it?

A. Yes.

Q. And in the DOL report at paragraph 3.15.4, page 120, it says, “PRCL could have avoided GBH11 altogether by shortening panel 1 by approximately 20 metres.  This would've eliminated a significant extra load of methane being emitted into the goaf.  The operations meeting minutes for 4 August 2010 note under mine design ‘panel 1 - will not intersect GBH11 at back of panel.’”  Do you agree that it would've been desirable to have that panel shortened so as to not intersect GBH11?

A. Well it certainly – it’s debatable the amount of – well it would be worth considering the amount of methane that’s being put into there.  In essence I can support that thinking, I suppose the only thing that goes against it is the fact that they are wanting an inert, fuel-rich inert anyway, but if we’re talking about reducing the total quantity of methane, then yes that would make sense.

Q. Am I right in understanding that in some mines the goaf is managed so as to essentially not have methane approaching the explosive limit.

A. Yes.

Q. Ie. it’s kept well below 5%?

A. Yes.

Q. Might a combination of avoiding GBH11 so it wasn’t backfeeding, proper methane drainage to below five metres a tonne, being the target set by Miles Brown and a bleeder road have enabled Pike River to manage the goaf so that it was having methane below the explosive limit, ie adopt a strategy other than having it fuel-rich inert?
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A. Without doing the calculations I think they probably struggle to be able to do it.

Q. So you think that they had to manage the goaf in the way they did by having it fuel-rich inert?

A. Certainly with what they had.  I think, even if they’d had a bleeder and that drainage I think they still would’ve struggled to keep it out of the explosive range.  

Q. So, the ways that they could reduce risk would be to have a bleeder road, avoid intersecting the back feeding borehole and thus reduce the quantity of methane in the goaf?

A. Yes, that’s a way around it yes.

Q. Are there other ways?

A. Really just, it’s just more drainage, post-drainage potentially.

Q. In the goaf collapse scenario, to what extent would the goaf have to collapse to expel enough methane to cause the predicted explosion?

A. Yes, that’s a good question.  Potentially not a lot and again I think there were calculations done just to how much would need to collapse to start to expel that.  It wouldn't have to be the entire area.  Indeed if the entire area collapsed that would be a major expulsion of methane but hard to put a number on it but it’s probably more than 10 square metres that I would expect it to start to push that out but that’s just off the top of my head.

Q. So significantly less than even a quarter of the goaf, potentially?

A. You’d want enough to start to move it but potentially that sort of order.

Q. You referred in your evidence-in-chief today, to dilution doors.  If we could have please, Ms Basher, DAO.001.04562/1?

WITNESS REFERRED TO DAO.001.04562/1
Q. This is a memorandum from the technical services department from Greg Borichevsky to Doug White dated 24 August 2010 in which some of the details of the dilution doors are referred to you’ll see in paragraph 1 it says, second sentence, “These doors are to be operational prior to the commencement of hydro-extraction of panel 1.”  I take it you’re familiar with the layout of the dilution doors that were installed?
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A. Yes.

Q. But not working?

A. Yes.

Q. In your view, if they were working, would that have made any difference to the first explosion?

A. There’s probably a few comments to make here.  I don’t – I personally don't see this is a good mining practise, because it’s actually creating problems elsewhere in the mine.  The nature of the collapse or a fall such as this is potentially problematic to try and get these to operate rapidly anyway.  Indeed, if you could get them to rapidly operate, they’d be quite violent in nature in being able to respond, because what it’s attempting to do is to short circuit the air so that you dilute the gas that’s been ejected from that particular area, so that you don’t get an explosive mix or indeed a high percentage of methane carrying through to the main fan.  So, it needs to have a very rapid response to open the louvers to short circuit the air to create that dilution effect, and given that these doors are on the main return and not very far away from the panel 1, it’s difficult to conceive of them working and doing that particular job.  I understand, and this is potentially may well be going off track a little bit, but I understand other installations of this style of dilution door and in Spring Creek, but that’s some way away from the actual main headings and that’s the point.  The issue is that when you have these dilution doors short circuiting air in this manner, you actually cut the ventilation or significant reduce the ventilation that’s available for the rest of the mine.  You’ve actually created another problem, so to me, flawed logic.  The mine manager or the general manager at the time directed that they not be operated and we’ve made comment in the report that that was probably the right decision.  In effect, in actually in modelling it we found that it actually didn’t substantially provide you with any assistance.  
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Q. And even if they were in the right place, far enough away, would the ventilation capacity have been sufficient to allow those to be effective and still ventilate sufficiently the rest of the mine?

A. Well, there actually wasn’t anywhere you could put them in the right place so it actually needed to be in the panel and you couldn't do it.  There was actually one cut-through and even then potentially it just had to be so rapid that it was already over.

Q. Just want to turn to the significance of the vent shaft collapse of February.
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cross-examination continues:  MR WILDING 
Q. Mr Reece, could I just turn to the significance of the vent shaft collapse of February 2009 to hydro-mining.  Am I right that the goaf collapse scenario involves a propagation through to the island sandstone?

A. That’s what we suspect, yes.  That didn’t necessarily need to, but it depends to some extent on the height or the width of extraction and the height that that’s going to cave to, yes.

Q. And although, not necessarily in the DOL report but in the attached expert report of Professor Bell, there’s reference to the vent shaft collapse of February 2009.

A. Yes.

Q. Involving progressive ravelling of the rock mass over a period of weeks until control at a depth of 65 metres, some 30 metres into the island sandstone?

A. Yes.  Yes.

Q. Is that consistent with your understanding?

A. Yes, it is, yeah.

Q. Would it be fair to say that a prudent mine operator ought to have been alerted by that to the possibility of propagation up to the island sandstone?

A. Definitely, in a cave-in situation?

Q. Yes.

A. Yes, definitely.

Q. And therefore that’s something which ought to have been taken into account when assessing how wide the hydro-mine panel should be?

A. Yes.

Q. Ms Basher, could we please have DAO.001.10780/1?

WITNESS REFERRED TO DOCUMENT DAO.001.10780/1
Q. You’ll see this is a report from GeoWork Engineering Pty Ltd of 25 October 2010 to Pike River Coal Limited.  Have you seen this report?

A. Yes, I have, yes.

Q. If I just take you to page 4 of that please?  You’ll see down the bottom it says, “4. Minimal caving of the island sandstone is indicated for the 30 metre wide panel 1.  5 increased height of island sandstone cave-in is indicated with a 45 metre wide panel 1.”

A. Yes.
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Q. If we could just go to page 10 of that please Ms Basher?  You’ll see that it says on page 10, paragraph 6, from the second sentence, “Due to lack of data critical parameters have been assumed which does result in some uncertainty.  Required geotechnical and geomechanical data would include…”  It then sets out a variety of types of information that would be needed.  You see that?

A. Yes.

Q. Having received that advice, what steps would you say a prudent mine operator ought to have undertaken?

A. From a mine operator’s point of view what’s being asked for here by the geotechnical engineer is further information from the mine to help him provide more accurate responses to what’s likely to happen from the proposed action of the mine.  So really it’s a case of – typically what you’d do is if you want to do something at a mine, you’ve asked an expert, you would provide the expert with that information so that you could get a response from them prior to undertaking that action.  So the point being, a geotechnical engineer has asked for further information, given further information, they provide you with a response, you act when they’ve responded.

Q. And you presumably don’t undertake the subject activity until that process has been completed?

A. Exactly, otherwise why ask them.

Q. In DOL report page 136, paragraph 3.2.2, there’s a comment that Pike River Coal Limited should have carried out a systematic overall risk and hazard assessment for the operation of panel 1.

A. Yep.

Q. I want to just show you a document, please Ms Basher DAO.003.08875/1.

WITNESS REFERRED TO DOCUMENT DAO.003.08875/1

Q. You’ll see that document’s entitled, “Operational preparedness gap analysis.”  You’ve had the opportunity to look at this yesterday?

A. Yes.

Q. Does that equate to what might’ve been the result of a risk assessment or is it a risk assessment?

A. It’s certainly to me it’s more of an action plan resulting from a risk assessment.  It’s certainly not a gap analysis, but then that’s just correction of terminology, that’s not particularly significant.  But, it’s certainly an action plan that would result from a risk assessment, that’s the structure that you would see.

Q. Did you find evidence that there had been a systematic overall risk and hazard assessment undertaken?

A. There – well there had been a risk assessment undertaken.  I suppose the concern is given from this action plan is there’s a significant number of actions that needed to be formatted as a result of that.  For our purposes and typically from a Queensland response the requirement prior to any workings of this nature is to conduct a fairly detailed and diligent risk assessment prior to any of those works being conducted and that being submitted to the regulator and the actions being implemented prior to that second working taking place.
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Q. What are the matters on this document that you would say needed to be done before commencing hydro-mining?

A. Well, really it’s, that’s the action plan’s indicating the things that needed to be done before hydro-mining.  And particularly for me the ones that they’ve indicated as high priority, it’s difficult to know when it’s intended to be done.  But certainly the ventilation network, ventilation planning, Broad Brush Risk Assessment itself, monitoring the ventilation TARP and hydro-extraction plan one would expected all those things were done before it commenced.  They’re not the sort of thing that you do after the fact because you need them in order to continue.

Q. What’s meant by Broad Brush Risk Assessment?

A. Yes, there’s a number of, well, typically for us a Broad Brush Risk Assessment is a high level risk assessment that’s conducted of the whole mining operation.  But this seems to be suggesting that it’s not a risk assessment of the entire operation, it’s more related to those particular aspects.  So really to me, it’s just saying there’s got to be a risk assessment of those particular things.  Again it’s the same sort of discipline it’s just the scope of the risk assessment that you’re going to conduct that changes.

Q. The department’s report at paragraph 5.6.10, page 237 says, quote,” The system used at PRCL also focused on single specific risks and there was no evidence of a Broad Brush Risk Assessment of the mine or an understanding of how various risks in combination could constitute a higher risk.”

A. Yes.

Q. Does that mean in your view there ought to have been such an assessment undertaken prior to production?

A. It goes virtually back to one of the aspects we talked about this morning as far as feasibility is concerned and after feasibility but there would be a broad risk assessment of the mining operation it considers all hazards at a high level and you then actually stratify your risk mitigation processes based on that so it helps you to target particular things, so a Broad Brush Risk Assessment would identify such things as gas ventilation, spontaneous combustion, and there would be, from that, a particular risk assessment and risk mitigation processes for each one in particular, rather than take an ad hoc approach to those particular things as you found them.  So it’s really trying to provide a strategic response to them rather than a point by point.

Q. So a Broad Brush Assessment would've enabled an understanding of the various deficiencies to which you have referred to today with the systems in the mine?

A. Well, it should have identified those things.

Q. And it would’ve helped understand the consequence of those?

A. Yes, and the integration of them.

Q. And in your view would it have led to the conclusion that Pike River was not in a state to move to hydro-mining until the deficiencies with the systems had been rectified?

A. One would hope so but I mean that’s, it’s really a case of working through the risk assessment process, to some extent it’s not fair for me to comment on a risk assessment that’s not done or to take it off the cuff and in effect that’s the reason why you do a risk assessment because it’s not something you do off the cuff.

Q. The Department of Labour report makes some criticism of the risk assessment matrix process used by Pike River and it says also at paragraph 5.6.10, “In a high hazard environment, such as a gassy underground coal mine, it would be expected that a more sophisticated risk management approach would be adopted including techniques such as fault tree analysis, event tree analysis and BowTie.  The latter should be used for major hazards, it is the combination of the fault and event trees.”

A. Yes.

Q. Are they conventional methods to use in the underground mining industry?

A. From my experience they are, albeit that it’s from an Australian perspective.  The industry has been a little slow in taking those up but certainly there is a strong drive and has been a strong drive for probably the last six or seven years, certainly, probably more than that, to encourage the industry to use fault tree and BowTie for major hazards and for the assessment of major hazards, so not unconventional, not unknown, indeed practises that have been around for many years.
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Q. We had evidence last year in relation to use of lead and lag indicators.

A. Mmm.

Q. Is use of lead indicators something which is now common within the underground coalmining industry in Australia?

A. It’s common.  It’s something that’s espoused.  The only comment that I would make is that I think we have a way to go before we get them established adequately and correctly, but there is certainly a lot of intent to have lead indicators.  My concern is I think we measure the wrong things.  That’s a personal view.

Q. Ms Basher, could I please ask to be put up DOL.3000130008/1?

WITNESS REFERRED TO DOCUMENT DOL.3000130008/1
Q. That, once again, is the plan at the back of the Department of Labour report, of the mine.  When you look at that, did you or the experts have some concern about the sheer layout and number of activities being undertaken in the mine?

A. Yes, we did.

Q. What was that concern?

A. It was really the area inbye panel 1, and the fact – and I’ve touched on this previously – but the fact that there was one intake, one return and all progressing from that was the ABM panel in two right, the potential continuous miner, albeit that it wasn’t operating at the time, the roadheader that was working down in this roadway, and the drilling operation.  There’s a lot happening, there’s effectively three auxiliary fans all working off that single intake, single return, so there’s a lot of activity in a fairly congested area and in effect a fairly small area of the mine.

Q. So aside from the ventilation capacity you were concerned about the amount happening within that small space?

A. Yes, that's correct.

Q. Why?

A. Oh, a few reasons.  One is simply being able to manage it and co-ordinate it.  The other is you actually don’t have a lot of room and it sounds a little bit odd, I suppose, but you actually need enough pit room in order to co-ordinate the movement of machinery and people in that area and it’s starting to become a fairly congested area.  If you can imagine all of these roadways with the red lines in them, have ventilation tubes, they’ve got services in there so pipes, electric power, they all need supplying with consumable items, so roof bolting material, stone dust, there would’ve been an awful lot of equipment in a fairly confined area in there, so it would’ve been fairly tight for space and simply the working area.  So, from my point of view as a mine manager that says to me, “Very busy.”

Q. Can I just ask you a couple of discrete questions, turning back to the health and safety system, analysis of accident and incidents within a company and analysis of production and statutory reports, are they matters which are commonly done within a prudent mine operating company?

A. Yeah, constantly, yeah.

Q. And who, within the company, would receive the results of those?
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A. Well it depends.  You’ve really got a hierarchy within the organisation.  So it tends to go right through from, typically from deputies who would be the first recorder/inspector and so on, and certainly with investigations and incidents and so on, through to shift underviewers or undermanagers, the mine manager and in some instances the general manager depending on the severity and for some instances, particularly where the incidents, incident investigations depending on whether there are injuries or significant instances, could go further than the general manager.

Q. You’ve had the opportunity to look through the Commission’s summary of incident and accidents.

A. Yes.

Q. Would that suggest to a prudent mine manager anything about the culture at the company?

A. It does from the point of view that there were lots of things happening.  It’s hard to draw conclusions from it and that’s where I would be cautious.  Some of the things that I found in looking at some of the investigations was they didn't necessarily get to the heart of the matter which is sadly not an uncommon situation.  But the problem is that that means you’re not actually solving or resolving so that it doesn’t happen again.  So that’s a concern I have with the number of them.  They tend to be fairly superficial.

Q. In relation to the number of documents within the health and safety system, the department report at page 239, paragraph 5.7.9.1 says this, “PRCL had structured hazard management systems in place.  Notwithstanding a huge number of documents or because of a huge number of documents there seems to have been little effect on the management of critical hazards underground.”  Did you reach a view about whether or not there were too many documents?

A. We really didn't come at that perspective, mainly because it was really starting to get into specific management operations.  Our scope was really trying to look at causes of the explosion.  Albeit in saying that, we still had to go through the documentation, so rather than it being an intent, it was a by-product, I think the concerning thing is with large numbers of documents it actually starts to lose value and it’s probably more a case that you can have a large number of documents but it’s about the focus on the critical documents that is a key element.  So it was more a case of looking at some of those critical elements and forming a view on those and we found a lot of those were verbose and again really didn't cut to the important matters that needed to be addressed.

Q. But presumably you need sufficient documentation to deal with the hazards identified?

A. Yes.

Q. But not so many that you can’t train the men and manage those systems?

A. That's correct.

Q. What levels of the company do you say should have input into the development of a health and safety system?

A. Well really it’s a wide range and our typical response is to have a cross section depending on the nature of the documentation so it could be people from miner through to mine manager on different things.  So it’s a full scope.  The comment I would hasten to add is that its problematic that its often left to the safety professionals and they’re not the ones with the technical knowledge of managing these hazards.

Q. So those have to be developed by the experts or with substantial input from those with the required technical expertise?

A. Absolutely and they’re the ones that ultimately own them.  They’re the ones that administer so certainly safety and safety health professionals need to be providing assistance and quality assurance as far as that’s concerned, but the technical content needs to come from the process owner.
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Q. I'm just going to touch lightly on the explosion itself because I understand you’re happy to continue consulting with the Commission’s experts as to that aspect.  The calculations were made with reference to the volume of air that was thought to be expelled out the portal is that correct?

A. That’s correct.

Q. And the majority of the force of the air out the portal was expended in the first 30 seconds?

A. The bulk of it seems to be yes.

Q. But a figure of 30 metres a second in your witness statement was used for the whole of the 52-odd seconds.  Would you accept that for the last 30 seconds of that explosion when there was less force evident through the portal video, a lower speed, for example 15 metres a second, could've been used?

A. Yes.

Q. And that would reduce the volume of methane that might be required?

A. That’s correct.

Q. Were you able to model the amount of air that was expelled up the portal?

A. Well, not so much modelling but certainly calculating based on the duration and the velocities yes.

Q. Am I right in understanding that one of the assumptions was that the air expelled out the portal was equal to the air that was expelled out the vent shaft?

A. That’s correct.

Q. So in other words you calculated the air out the portal and just doubled that?

A. Yes.

Q. There was no video evidence of the amount of air that went out the vent shaft of course?

A. No.

Q. Would you accept that it could've been a lesser quantity of air than that out the portal?

A. Yes, I do to a point but this is where we need to start discussing some of the potential ramifications of it.  To some extent to do with pressures involved and length of the roadways but we’re certainly quite happy to talk about just what’s most likely to have gone out there and indeed, it would be nice to actually get some further calculation on some of the resistances in that particular area.

Q. I won't go through further, but would you accept that the volume of methane required could be less than that which is stated in the department’s report?

A. Yes.

Q. And therefore, that it could've accumulated in a lesser length of tunnel than perhaps calculated?

A. Yes.

Q. And that the result of that may well be that the chance of an accumulation being a source of fuel is perhaps higher than stated?

A. Well it’s, to me it’s still an accumulation.  There has to be an accumulation, it’s just the location of that accumulation starts to be broadened.

Q. And even if the goaf scenario collapse is correct, that the accumulated methane is likely to have exploded as well, in other words the methane that was accumulated, if any, in the other headings?

A. Yes, quite possibly.  And indeed that’s what we allude to in case 3, or indeed case 2 is a combination, case 3 is very much looking at just those development headings being the source.

Q. If an explosion started as a result of an accumulation, for example the ABM heading, could that have drawn methane out of the goaf and in turn caused that to be diluted and ignited?

A. I don’t know if it would actually draw methane out of the goaf.  It would make sense that given that there’s already a methane source coming from that return that there would be some interaction, certainly.  Whether it also draws it out of the goaf itself is debateable, there certainly could be some interaction but there may well be some sort of venturi affect from that but that’s certainly something we’d want to talk to others about and just see the likelihood of that.

Q. As I understand it the coincident timing, as you’ve referred to it, of the powering up of the pumps was seen as a relatively compelling factor in rating the goaf scenario as most likely.  If we put aside that coincident timing, what are the other sources of ignition that you will consider to be reasonable?
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A. Just to add, there’s a slight refinement of that.  It was the coincident nature of that that prompted the expectation it was an electrically associated ignition of any of the areas, not just the goaf, but as far as other ignition sources –

Q. Yes, if we put to one side that coincident timing?

A. Sure.

Q. What then are the other ignition sources that you would consider reasonable?

A. Well we certainly haven’t ruled out contraband.  We haven’t ruled out – we can’t rule out totally spontaneous combustion albeit that there’s no real strong evidence for it.  We’ve largely ruled out frictional ignition, but that’s not to say that there couldn't be a pump or something like that that’s contributed in some way, but again, less likely.  Diesel is probably the other one that’s more likely to provide that sort of – a diesel vehicle, sorry, is more likely to provide some form of ignition source.  They’re the main ones that we’re left with.

Q. I take it data from tube-bundle monitoring up to the point of the explosion would’ve been of assistance in helping to rule spontaneous combustion more or less likely?

A. Oh, certainly, as far as spontaneous combustion’s concerned and that’s often the reason for it.  It’s about trying to pick up trends in carbon monoxide.

Q. Would the drilling of a borehole for example in the goaf help prove or disprove any of the possibilities?

A. It seems to make sense, I suppose, the problem is that it doesn’t necessarily prove it.  If it hasn’t fallen then certainly you would assume that that’s not been the driver of it.  The problem is, it’s quite difficult to see and certainly to see a great distance.  The other thing is it’s quite problematic to drill into a goaf.  It’s not something that you can easily do.  It’s not uncommon to drill into a goaf and actually lose the rods in the sense that they actually become caught, so it’s not a simple exercise.  The other aspect is that there’s potentially better areas that would be more suitable to go and look for particular conditions.  The other thing is that there’s a hole relatively close to that area in the one cross-cut and it’s not showing any significant damage as far as an ignition’s concerned.  It certainly still doesn’t change the fact that if it’s just a goaf push that’s occurred that we haven’t confirmed or denied it.

Q. Where would the better areas be?

A. Oh, well, some of the areas further inbye, there is still a certain amount of concern as far as proving the ABM panel or that six cut-through area in one west, or indeed even looking at some of the electrical installations to see if they’ve actually been arcing or some evidence there.  The problem is, it’s really a needle in haystack-type of work.

Q. So does that mean that you could drill a series of boreholes and perhaps rule out some possibilities but still be left with others?

A. Yes, yes, it’s exactly right.

Q. Just finally, all the various scenarios that the expert team has come up with leading to a possible source of fuel, are they essentially all involving events that were foreseeable and controllable using existing techniques in underground coalmining?

A. Yes, you’d have to say, by and large, yes.

the Commission addresses The counsel – hearing plan timing change
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david harold reece (re-sworn)

cross-examination:  MR HOLLOWAY

Q. Two days ago Mr Murray in one of his answers suggested that you might be able to assist the Commission with when the samples taken from the top of the vent shaft –

THE COMMISSION ADDRESSES MR HOLLOWAY – USE MICROPHONE

cross-examination continues:  MR HOLLOWAY

Q. Mr Murray suggested that you might be able to assist the Commission with when the samples from the top of the vent shaft were analysed.  So if you can assist us with that could you please tell the Commission when that analysis took place?

A. In my understanding, it was a sample taken after the first explosion and the analysis happened some time later, and my understanding was it was sent to Mr Ward and I think it was a number of months, around the order of May, I think May-June, somewhere in that period, but I can get the exact date.  I don't have it exactly with me, yeah.

cross-examination:  MR RAYMOND

Q. Mr Reece, I just want to go back to your initial involvement with the whole Pike River disaster, and as I understand it you've been involved with the matter from a very early stage, indeed late 2010 or early 2011, engaged by the police?

A. That's correct, early 2011.

Q. And that was to advise on matters relating to at that stage, entry into the mine for the purposes of effecting a recovery?

A. Predominantly yes.

Q. And also coupled with that whether it should be sealed?

A. No, it wasn't so much whether it was to be sealed.  I mean there was subsequent questioning about sealing that was involved with that, but yes.
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Q. It was an incidental topic effectively wasn’t it?

A. Yes.

Q. And you attended a briefing of the families on the 13th of January last year with the Honourable Gerry Brownlee, Commissioner Broad, Mr Morrison the CEO of the Department of Conservation, Superintendent Knowles, do you recall that?

A. That’s correct, yes.

Q. And you advised that meeting when invited to do so that there was, in your view, no prospect of re-entry and that the mine should be sealed for a significant period?

A. The attempted advice to be given was that at that time there was insufficient information and knowledge of what was happening in the mine to effect a re-entry and at that point it was still not safe to re-enter.  

Q. And you went on to say that it should be sealed and that was your advice to the police and the Government of the day?

A. I can't remember exactly what I said in my report but it wasn’t a case of sealing it, it was a case of bringing it further under control.  And one of those mentioned is sealing.  It was effecting a better seal.  Now that doesn’t necessarily mean seal it, close it up, walk away.  It means the problem was that there was ineffective sealing that was occurring so   there was still leakage into the mine and that was my primary concern.

Q. When you spoke to the families on the 13th of January do you recall conveying the message, whether you intended to or not, that the mine was to be sealed?

A. I don’t recall that it was in those terms.

Q. Well, do you recall then that there was a reaction from the floor, in particular Mr Neville Rockhouse, to the effect that there was information that very day, the 13th of January, from the mine which indicated that the atmosphere was stabilising and that there had been images taken down borehole 44 showing intact cement bags, pellets and the like and steel rubbish bins?

A. Yes I do.

Q. Which somewhat painted a different picture.

A. As far as I'm concerned that was very late information and that actually doesn’t change the degree of confidence at that time.  It’s a little bit of a case of one swallow doesn’t make a summer with gases and gas interpretation in a mine that’s been through a trauma like this.  There had been a significant period of high gas levels that had been occurring in the mine.  A lot of instability in the mine and that was my primary concern.  The fact that there was instability.  If things were being brought under control, very good, but at that point in time there wasn’t enough information as far as I was concerned to make the call that it was stable.

Q. But at that time when that information was conveyed there was something of a u-turn in the meeting from what was being conveyed by the authorities and there was a back-away from the suggestion that the mine will be sealed and that was reversed.  You recall that?

A. I recall that the new information was put forward and that was fresh information and it would certainly cause at point of reconsidering just what was happening there and whether it was being brought under control.

Q. So as a consequence of all of that and no doubt generally, you would have very closely followed events at the mine site from that time?

A. Yes.

Q. In terms of a possible reclamation of at least the drift?

A. Yes.

Q. And the issue of re-entry for the purposes of recovering the remains of the men, the mine workings and recovering potentially what is left of the scene?

A. Yes.

Q. And progress on that, although from the families perspective slow, is now being made?  You would agree with that?

A. Yes.

Q. At least to recover the drift so far as the rockfall?

A. Yes.

Q. So were you aware that after that meeting on the 13th of January 2011, to at least May 2011, that there was very little, if anything, done by the police, Mines Rescue, Department of Labour, MRS, to actually produce a plan to recover the drift?

A. Look I didn't follow it closely as far as what they were doing, but I take your point.  I'm happy to accept it.

Q. Well, on what date were you formally engaged by the Department of Labour to provide an expert report?

A. In January.

Q. In January?

A. Yes.

0910 

Q. So were you aware of the meeting of the families, the Department of Labour, the Police, MRS, the receivers and the Union on the 23rd of May last year in Christchurch on these issues?

A. Not specifically.

Q. Ms Basher, if you could put up MRS0100 please?

WITNESS REFERRED TO DOCUMENT MRS0100
Q. I’ll just give you a moment to read that document Mr Reece.  If you could highlight the first few paragraphs please Ms Basher, so it’s easy to read?  Have you seen that document before Mr Reece?

A. No, I haven’t

Q. Has advice ever been sought from you or the expert panel insofar as you’re aware on what the Department of Labour could do to assess the process and fulfil what it agreed to in that document?

A. Not from me, no.

Q. Are you aware of advice being sought from anyone else in the expert panel that you work with?

A. No, I’m not.

Q. The Department has flagged, from an early stage and again recently just this week, an interest – thank you Ms Basher, that can come down now – an interest in getting to pit bottom in stone?

A. Yes.

Q. You’re familiar with that, and that is as I understand it is to access electrical equipment which is housed at that location?

A. That's correct.

Q. So, potential access to at least part of the seam?

A. Yes.

Q. Can you explain please what it is that the expert panel is hoping to see at that location, which may assist?

A. It’s to try and get some confirmation or otherwise of the state of the VSD’s in that area because it was presumable that that’s potentially a key point as far as the ignition is concerned.

Q. So given the time constraints in which the Commission is operating under, you would regard, I take it at least for the purposes of assisting the Commission as well as the Department of Labour in its prosecution, that access to that area is something of a priority?

A. It’d certainly be useful information.  The precaution or the caution that I would always put on it, is just you’re still entering that mine area and I see that area as a lower risk providing that the controls are put in place.

Q. Now, we heard, I think it was in September from Mr Ellis, Steve Ellis the statutory mine manager when we were dealing with Phase Two issues and we were discussing reclamation of the drift and at that stage an MRS preference, or at least a willingness to complete a staged re-entry down the drift to the rockfall –

A. Yes.

Q. – and then ventilate it once the final seal was built.  Are you familiar with that?

A. Yeah, I haven’t seen it in detail, but yes, I’m aware of it.

Q. And Mr Ellis’ preference at that stage was rather than take what he perceived to be a risk with that, that he’d prefer Mines Rescue and other staff to work in a freshly ventilated drift and therefore pursue the rockseal option?

A. That would make a lot of sense to me, yes.

Q. And one of his arguments for promoting that as an alternative to the staged re-entry was it could be done within the same timeframe and he indicated to this Commission by Christmas 2011.  Did you hear that evidence?

A. No, I didn’t.

Q. Well, you’d obviously accept from me that’s what it was?

A. Quite happy to accept that.

Q. And Christmas has come and gone and we’re still not at that stage.  With the delays which the families and those interested in the reclamation keep experiencing and with your interest in getting to pit bottom in stone, is planning underway now from the expert panel and the Department of Labour and in particular Mr Reczek, so that when the drift is reclaimed and fully ventilated, we hope within the next month or so, that there will be no delay from your perspective of getting to pit bottom in stone and inspecting the variable speed drives and other electrical equipment which is of interest to this Commission?

0915

A. From my perspective we haven’t been engaged as such, but I'm certain that there have been conversations that have been conducted and that that has been the upshot of those conversations that if access was able to be granted it would be looked upon favourably that it would be very useful to be able to have a look at that side and to glean any information that’s available.

Q. Do you accept that it would be beneficial to plan for that re-entry and that inspection and execute the safe operating procedures and so on that you need to do now so that when the drift is reclaimed, as we are hopefully confident it will be, that there's no delay for you gathering that information and making it available to the Commission forthwith?

A. I certainly don't see a problem in it.  Again, as I come back to it, it’s about being fairly conservative and fairly stringent in the way that that's done with the assurances that need to be provided, but again it’s to a large extent out of my hands.  I'm happy to work as we're engaged to provide the assistance that’s needed.

Q. Well in terms of being beneficial?

A. Yes.

Q. That would be something that you would recommend to the Department of Labour?

A. Certainly give a greater deal of confirmation, yes.

Q. And in terms of the early planning to effect a prompt reconnaissance?

A. Yes, yeah.

Q. I just want to ask you now a little bit about the goaf and the case 1 scenario and your preference for that.  You said in your evidence yesterday I think or the day before that the team looked at the logic of things and then tried to discount a theory by reference to available information.  Do you recall your evidence on that?

A. Yes.

Q. Ms Basher if you could pull it up please, DOL30001500/23.

WITNESS REFERRED TO DOL30001500/23

Q. With that comment in mind, I want to explore with you what was touched on yesterday by Mr Wilding and that is the further borehole which could be drilled in or close to the goaf to discount or otherwise that theory?

A. Mmm.

Q. And it was later in the day yesterday when Mr Wilding touched on this and you did give some answers which I wish to explore further.  If we could just blow up please Ms Basher the area of panel 1 from the first cross-cut.  So we're all familiar with PRDH47, and have you seen the CALS scan images taken down that borehole Mr Reece?

A. Yes I have.

Q. And you will realise that a lot of valuable information was obtained as a consequence of that CALS scan image?

A. That's correct, yes I agree.

Q. And another borehole has recently been drilled in the main drift just in front of where the rockseal seal is to be poured?

A. I wasn't aware of that but I'll accept that.

Q. It has been and it broke through with precision right in front of where the proposed rockseal is to be poured and has identified that that is a suitable area to pour the rockseal, and has provided a good visual of that area?

A. Mmm.

Q. And we also know that useful images were obtained from PRDH44, that correct?

A. Yes.

Q. With that in mind, what I want to put to you is where the hydro-monitor is and the guzzler, which is at the top of the intake return, so that’s the B heading, is that right? 

A. Yes.  Yes.

Q. Could you just indicate please with your light?

A. My understanding is that the hydro-monitor would be roughly in that location, the guzzler would be a little bit somewhat further outbye.

Q. And I think you suggested yesterday that one of the problems with sinking a borehole into the goaf was that you may not see far enough or see anything, is that right? 

A. That’s one of the considerations.
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Q. What about if the borehole was drilled with the precision which we know can be obtained, virtually on top of, or very close, to where we know the monitor was last and therefore provided a visual down B heading and into the top of the goaf.  Would that not be of use to the expert panel and this Commission in working to eliminate or support what you’re putting forward as your primary scenario?

A. It could be and I say that could be because it’s an area that’s been designed to fall in so it may well have collapsed it may not have.  The expectation is that it probably would of.  I certainly wouldn't disagree that you’d get information about B heading and potentially some information on the nature of collapse in that area.  It also depends to some extent on the field of vision of the video footage and I don’t know what that is but I'll accept that you're saying that there’s reasonably good field of vision.  The other difficulty, and this is not to negate the practice, but it’s to put it in perspective, is the drilling into goafs is problematic.  It actually doesn’t mean that you will break through.  It’s often the case, it’s actually more likely the case that you’d lose the drill stream, so you actually can't fulfil the intent, but that’s not to say that it can't happen.

Q. No, because we know that it has and does happen and has been useful.

A. Not here.  You haven't drilled into a goaf.

Q. No sir, but I'm not talking about the goaf, I'm talking about the top of the B heading.

A. Okay, just again, it depends on exactly where you’re targeting.  If you come up into this area at all encroaching on the goaf you run that risk.  It just depends how close you want to be.  There will still be strains and this is the problem.  The rock actually is under tension in that area so there are actually strains in the rock that will grab the drill as it’s drilling into that area.  So just have to be careful about where it’s positioned at this point.

Q. The back of the goaf has already collapsed?

A. Yes.

Q. Had already collapsed?

A. Yes.

Q. As at 19 November is that right?

A. That’s correct yes.

Q. So if a video image was taken at the front of the goaf in the vicinity of the hydro-monitor there is the potential, with lighting which is being developed by Solid Energy and is being used currently to view at least the front end of the goaf which is where it’s more likely than not that the collapse would be?

A. Yes, provided you can get that hole in, yes.

Q. Because it just seems to the families, Mr Reece, that with the, no doubt, millions of dollars which are being spent on a huge investigation and this Commission and more work to come, that for the sake of drilling a borehole which is less than 500,000 and we get given ballpark figures of two to 300,000 and can be done in a relatively short space of time that it seems very odd that when so much rests on your case 1 scenario and the evidence we’ve had over the last three days that that wouldn't be done.  Can you see from the families’ perspective the frustration that they would have at that being omitted?

A. Yes I do, however again, the point I make is that I would expect that to have collapsed regardless.

Q. If the borehole though showed that there was no collapse at all, that would be the end of your theory wouldn't it?

A. Yes.  That would certainly push us to the third point yes.

Q. And that would clearly be beneficial to your investigation would it not?

A. Yes it would.

Q. And if there has been a collapse, well, we wouldn't know whether that was caused by the first, second, third or fourth explosion?

A. Well, potentially it’s not caused by explosion anyway, it’s a natural caving characteristic but yes.

Q. Can I suggest to you that you in good faith move forward from this point on that issue with the experts for the Commission and the Department of Labour and the families expert assisting us, Mr Harry Bell, to further discuss that issue?

A. I'm quite happy to, again, it’s not in my mandate but it’s really up to the Department of Labour and other interested bodies.

Q. You’ve just conceded that there’s potential merit in it?

A. Yes.

Q. So it would be something that you’d be happy to recommend to the Department of Labour to explore further because Mr Brett Murray deferred to you on that.

A. Yes.
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Q. I just want to move now to the issue in relation to the explosive force and what could and couldn't be seen from the blast from the portal.  You’d know Mr Trevor Watts, Mines Rescue Service?

A. I know of him.  I’ve never met him.  I’ve seen his name, certainly.

Q. Okay, he gave evidence on the 22nd of September last year, during the Phase Two hearings, and he discussed his observations of what he had seen of a little piece of rag which is hanging off the side of the tunnel at the portal?

A. Yes.

Q. You’re no doubt familiar with the same piece of rag?

A. Yes.

Q. Has any analysis been done in relation to what appeared to be the rag reversing or at least dropping in the two minutes prior to the explosion?

A. Yes, we’ve watched that repeatedly, yes.

Q. Does it feature in the report?  I may have missed it.  If I have, I apologise.

A. No, it didn’t, but –

Q. Because Mr Watts at page 2547, Commissioners, of the transcript, refers to this and he talks about, “You can see the indicator rag or a bit of brattice or whatever it is on the side.  It’s in a different position to what it was in the minutes leading up to what we can see with, it looked like obviously the ventilation kept it at a steady state and my recollection at the time was that it was in a different position and it did seem to be fluctuating slightly.”  And then the clip was played, which I’m going to play in a moment, and he says again after that clip was played, “I can’t speak for Mr Devlin, but for myself that was abnormal and it did appear to be pulsing at that point and that’s why I made the comment that it really needed to be looked at quite hard to see what was going on or if it could be determined what was going on before the windblast came out.”  I suggest that was a signal from Mr Watts to people like yourself and Dr Cliff and others to examine that issue and see whether it was any significance?

A. Yes.

Q. And you’ve said that you did give it some analysis?

A. Yes, we did.

Q. And what is the result of that analysis?

A. We actually found that it wasn’t an uncommon situation so it actually occurred quite often in the video footage at other times so it was, initially it seems to give some reasonable indication that something’s happening, except if you go back to other times at the portal it was doing very similar things, so it was actually dropping away to nothing.

Q. What – does that indicate anything to you in relation to the adequacy or otherwise of the ventilation circuit?

A. No, it actually indicates that that’s unreliable.  It’s right on the edge of the tunnel, which if you compare it to a stream, you get eddy currents and turbulence in those sorts of areas and we tried to connect it with things like vehicles moving in the drift and other ventilation changes and it just appeared to be entirely arbitrary.  Probably the only thing that I personally, and nobody else – well, there wasn’t a lot of agreement here, the only thing that struck me that potentially there may have been a slight suck back noticed in that, in what we call the tell-tale or an indicator, potentially due to some sort of goaf interruption in the ventilation, but even that was not conclusive, simply because it’s right over the side of the tunnel and it seems to be doing quite arbitrary things without being able to tag it to any particular activities in the mine.  That was the frustration that we found, was trying to explain it or understand when and why.
Q. So the fact that it happened within two minutes of the explosion, you say, is entirely coincidental?

A. No, no, I’m not saying that.  I’m saying that it would certainly seem to be something, but the difficulty was it was also doing that at 15 minutes before, or thereabouts, and hours before as well.

Q. Okay.  So Dr Cliff in particular doesn’t attribute any weight to it of any significance? 

A. Well nothing that we could pursue, I suppose, that’s the problem.  And may I say there was many, many hours spent by a lot of people trying to – and that was a wide range people within the police, Dr Cliff, myself and quite a number of people, the Department of Labour, trying to attribute that to some other action, something that could explain it.
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Q. Is there such a phenomena as reverse suck or reverse ventilation before an expulsion of such a volume in an explosion?

A. Not that I'm aware of, but then...

MR RAYMOND ADDRESSES THE COMMISSION

cross-examination continues:  MR RAYMOND

Q. Just moving on to another topic then thank you Mr Reece for that, is in-seam boreholes.  If Ms Basher, you could put up DOL.3000.1500/25 and if we could go to the goaf area please Ms Basher.

WITNESS REFERRED TO DOL.3000.1500/25
Q. You identified in your evidence that the in-seam drilling that we can see going through the top of the goaf, what I think was GBH13?

A. GBH11 I think, the one that's crossing over the top there.

Q. Okay.  And just to introduce this topic, that intersection one cut going into the goaf creates further methane?

A. Yes.

Q. And you said in your evidence that that was not significant but for the fact of release of methane into the area.  It was not significant that it’s intersected?

A. I don't know that I said it’s not significant but it was significant from the point of view that it was intersected by the goaf.  It would have been opened up by the goaf area in the mining of that coal, so it becomes a methane feed into that goaf panel yes.

Q. I think the thrust of your evidence was as long as it’s managed properly it’s not in itself a problem and that lines are intersected in goafs and it’s not necessarily a problem if there are measures in place to deal with it?

A. Well yes, that and the goaf is designed to fill up with methane anyway, yeah.

Q. So it’s just adding to what is already there in terms of methane release from the seam?

A. That's correct.

Q. Is it preferable to avoid the intersection of in-seam boreholes or does it not matter?

A. Depends on the activity of the boreholes.  If there's a lot of gas coming out of there then it’s obviously not preferable, but ultimately in mining you will intersect them.  It’s a case of managing that intersection and getting them at the time that you can manage it.  My understanding was that those holes had been drained.  There was a decay indicated in the graphs of the emission of methane from those boreholes but nevertheless there is still going to be methane emitting from that borehole.

Q. And if you do intersect as here, and obviously if this was the first goaf, what management of it other than general release into an already methane rich area should be instigated?  You said it’s okay to intersect as long as it’s properly managed effectively?

A. Yeah.

Q. What management are you referring to?  What more can be done than just letting a release into the cavity?

A. Well if it’s a high flow then it either needs to be sealed or plumbed up to something else, but in a goaf situation like that you're not going to be able to do it.  So the management of it then becomes either the ventilation to manage the gas or, and predominantly it will be that ventilation of it, or tapping of the methane off into some other areas.

Q. So intersection of a borehole drainage line into a goaf?

A. Yep.

Q. Is not really able to be managed given that it’s, you know, where it is high up in the goaf area and it’s releasing already into a methane rich area, there's not much you can do about it?

A. That's not what I'm saying.  I'm saying you can't actually do anything with the hole but you can still manage the methane in the goaf and that’s what I'm saying, you've got to manage that either by post-drainage processes or ventilation processes.
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Q. In the depiction that we have up at the moment, the intersection seems to be at the very top of the goaf area and in other schematics it seems to go through the middle of the goaf area and we can compare, for example, 3000.15009/1.  If you can be clever, Ms Basher, and have them both on the screen at the same time that might be useful, but otherwise you will see, if we can zoom in on the goaf on that one please that the line intersects the goaf more through the middle of it than through the top.  Is that just a drawing error or a change in the layout of the goaf or is it of any significance whatsoever?

WITNESS REFERRED TO DIAGRAM DOL300015009/1
A. I don’t know.  It was really a case of we were operating with the plans that were supplied to us and I don’t know that it makes material difference.  I would tend to suspect, and certainly the focus that I put on it, was the diagram or the plan on the right was certainly the one that I focused on but either way it’s not going to be much difference.

Q. Just while we’ve got those up, we can leave them there, the goaf generally and the stability of the goaf once it was mined to an area wider than it was originally planned, it ended up being 30 x 40 metres, or 1200 cubic metres of open area upheld by remnant pillars which were already under stress, I think is how it’s described in the report?

A. Yes.

Q. What management of the goaf stability would have you instigated at that point given that it had gone wider than intended?

A. There’s a couple of things, and these have been touched on.  It’s a good question.  The issue is you’re trying to cave the goaf.  In the instance of widening the goaf, and we touched on this yesterday afternoon, it’s a case of getting as much understanding and prediction as you could from geotechnical engineers, bearing in mind all the information that they need, but then it becomes, it’s not an absolute, it’s not like a civil engineering design in the sense that you then need to observe what happens and be quite diligent in how you manage that cave and to be taking note of exactly what’s happening.  Some other things for me, as I've touched on with the ventilation, I would have expected to see a greater robustness placed on the ventilation equipment in there, the ventilation devices, because you are intending this to cave.  You’re just not sure how much is going to cave and what it’s going to be like so it’s about then putting protection in place for people and the system.  Potentially some of the other things that could be done is to put early indication monitoring and measurement in the form of tell-tales particular in the area of people so that you have some indication or some early warning that the weight is increasing so that you can give people an indication that it’s not being controlled, so what I'm talking about, and this is something that can happen in this type of mining situation, is that, and this is predicated by having all the other work done, is that now that you’ve gone wider the aim is to collapse this area but in the process of collapsing we’re generating an increase in the stress field due to mining there and that can overrun and cause this roadway to collapse.  So that’s’ what would concern me with people in that area.  So, I would be expecting some, what we’d call temporary support, but it’s an initial support that would go into that roadway to give some sort of warning and potentially also a tell-tale that’s indicating that the roof is converging so that people could quickly get out.  
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A. But what that’s doing is protecting the people, which is obviously what you want, at the same time, trying to get an understanding of the behaviour of the goaf, particularly as you’ve just started to widen this out in that area.  The concern I have, and it’s perhaps shown a little bit better in this installation, is what was happening is the hydro-monitor was in here and it was mining out this stump.  And that’s the intent, and you can see that this one that’s left is just a small section that’s been cut out in the same way with the monitor up in here and cutting that coal out there.  As this is progressively being reduced, the issue is, or the concern I’ve got is that now that you’ve widened this and you are steadily reducing this, it’s in effect like a column on a building and you’re slowly sculpting it away and at some point, you know, you get to the stage where if this, the strength and the confinement of that support is overcome by the load in the roof, that that will fail and hence the goafing characteristic.  But it’s a case of getting an understanding of when and how that’s going to happen and as this was in the early stages of excavation if you like, even though it has taken quite an amount, a long time in, from my experience, to create a panel like this, it has taken an inordinate amount of time, you still want to be very diligent and just to be watching how that behaves and how it collapses.  My understanding is that they certainly were expecting it to collapse, but it’s a case of being aware of the mechanisms and just how that occurs.

Q. So you said that it would be, you sort of have some sort of telltale indicator, what would that be, some sort of fracture analysis, piece of equipment which sits on the face?

A. Yeah, it’s a couple of things.  It could simply be the first thing I would put in is a couple of timber props.  Now that sounds very trite, but what you’re actually doing there is giving an early indication of convergence, so the roof coming down and simply at times you can hear it cracking.  Now that’s not to say that you always can, because I’m aware that mining process is very noisy, but you’re not mining all the time and there are times where you do stop.  You can actually see it.  You can see the timber starting to splinter and to load up, so that’s one very simple one.

Q. And that’s because of the weight of the roof is beginning to –

A. The convergence of the roof because you’re actually starting – because the opening, the removal of the coal, you’re starting to cause the mining induced stress to be on the goaf itself and because there’s nothing there anymore, it starts to actually throw the weight further back here, so because the load can’t be carried by these and by the sides, it actually starts to throw it back, back this way.

Q. Well that seems quite a simple measure?

A. That’s one, the other one I would suggest is what we typically call a tell-tale, which is a couple of anchors that are drilled up into the roof of the roadway, at a couple of different horizons, typically two and four or six metres, and that’s again a simple device but it gives you more accurate indication of what we call de-lamination of the roof.  The roof is actually starting to part, so it starts to give an indication of those sorts of things.

Q. Are both of those methodologies reasonably widely known in the industry?

A. Yes.

Q. And is it a geotechnical discipline –

A. Yes.

Q. Or is it the hydro-monitor operator issue?

A. No, it’s a geotechnical issue.

Q. So it’s not something you’d expect George Mason who was in-charge of the hydro-monitor to know about?

A. Oh, I don’t know.  I mean it’s a mining principle, yeah.

Q. So the technical services department of Pike River management should’ve been alert to that issue?

A. I’d expect so.

Q. And the general manager?

A. Well, I’d expect so, yes.

Q. And in this instance had either one of those options or both been deployed and if there was a rockfall as you surmise or goaf fall just before the explosion on the 19th of November, would that have provided any early warning or benefit to those working in B heading?
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A. Yeah, and that’s the point, it’s the reason you want it there is for early warning indication to those men and it’s primarily to protect the men because you want this to fall so it’s going to fall, it’s going to collapse.  What you don't want is for it to override and to impact the work area itself.

Q. But it would nonetheless still have fallen?

A. Yes.

Q. And the plug of methane would have still gone down A Heading or B Heading to the cross-cuts which you've indicated?

A. That's correct.

Q. So in terms of actual protection of life, given the consequences of that plate of methane moving, it wouldn't have made any difference?

A. As far as the methane is concerned, no.

Q. And I anticipate that others might suggest that that protection of that area wasn't necessarily for men because the hydro-monitor is the only thing which is at the end of B heading firing into the goaf and men stand well back from it controlling it from down towards the guzzler?

A. Yeah, I don't necessarily hold to that view because it’s still a mine in process and it’s about maintaining the integrity of your mining operation so you still want to be protecting it, you still want to be controlling that work environment.

Q. Ms Basher, if we could have up please DOL3000150012/1

WITNESS REFERRED TO DOL3000150012/1

Q. This was your gas flow path analysis?

A. Yes.

Q. I just want to ask you generally about the location of panel 1 firstly in relation to the pit bottom in coal area and the ventilation shaft area.  There's evidence to come from Mr van Rooyen I think, and we have had evidence from other witnesses criticising or, depending on what side of the fence you're sitting on, defending the location of panel 1 adjacent to the life of mine headings that we can see there in B and C.  Do you have a view on the suitability or otherwise of the location of the panel 1 commissioning panel, bridging panel I think it was called?

A. Yeah, from a pure mining perspective it’s not out of the ordinary, so we would have long wall panels which are quite substantially larger than this within that sort of region.  The thing to consider is just how far through this panel comes.  It’s not unusual for us to have long wall panels in a similar sort of geometry but they wouldn't come any further down in that actual cut-through.

Q. You're indicating for the transcript the first cross-cut?

A. First cross-cut is typically where you would stop.  So we would have long wall panels quite substantially larger than this that would come as far as that one cross-cut, and what you're looking at protecting really is you don't want that mining induced stress that I've indicated to come further through an impact on those main headings.  So whilst I appreciate what people are saying that it is close to these mains, it’s not untoward as far as our operation with much larger panels.

Q. And if, as I understood was indicated in earlier hearings, the mining of the panel would go closer than the cross-cut, you wouldn't be recommending that?

A. That's where it gets into a geotechnical, a fairly cautious geotechnical analysis because you cannot risk that roadway.

Q. And what sort of distance would there be in metres from the entrance to the C heading return and the first cross-cut where you'd prefer it to stop?

A. That’s why I say it’s a geotechnical answer.  I would –

Q. By reference to that are you able to say?

A. But what I would go so far as to say that I haven’t seen anything approach an area like this within any less than probably 80 metres, okay?  But again, don't take that number out of context.  That needs to be determined by a whole range of considerations.

0950 

Q. And one of the issues is the distance between that panel and the fault.

A. That’s certainly been indicated by Dr Lawrence and the impact and the direction that that’s working in, that’s certainly one of the strong considerations that would come into it, yes.

Q. And was his conclusion that it was within a safe distance from the fault?

A. I don’t know that he's actually covered that.

Q. And the other issue then related to that is if it is okay to have the panel in, at least in your view, that close to a life of mine roadway, the adequacy of any seal which is to be built to keep that methane at bay for what could be many years?

A. Yes.

Q. What’s your comment on that?

A. Well, it needs to be substantial, again we’re into rated seals of engineering design installation and maintenance as well as monitoring of the area.

Q. And have you reviewed or seen anything from the Pike River documentation showing how that seal was to be built?

A. No we haven't but we haven't looked either.  That wasn’t a focus.

Q. If the hydro-trial panel had been as earlier planned, further to the west, towards the escarpment, and had there been an unplanned goaf collapse, would there have been greater potential for dilution of the methane released into the return or is that an analysis you can't do without actually having the reality of a panel there?

A. It’s a little bit hard to do but if we were to take the panel to the conclusion, and that’s probably a reasonable thing to do, it actually depends on when it occurs, but at some point it’s still going to approach, the panel is still going to approach this sort of a distance.  And again, to put it in perspective, for me some of these things are going to happen and you’re actually designing it to happen.  It’s about having your other controls in place to manage those events.  So, potentially a similar type of thing will occur.  A goaf will occur, potentially a gas push.  You’re looking at the robustness of the ventilation.  The early indicators and warnings and controls that you can put in place to control power should that occur.

Q. So let’s assume, as was intended at least early on, the commissioning panel was further to the west?

A. Yes.

Q. It would still need, obviously, ventilation in a cross-cut at some point and if it was a similar piece of equipment to AF5, which was in cross‑cut three one west main?

A. Yes.

Q. You would have the same problem?

A. Absolutely.

Q. If there was not correction of the electrical installation issue?

A. Yes.

Q. So it doesn’t matter how far in the AF5 might've been it still had the potential to arc?

A. Yes, that’s correct.   So if all those things stacked up again you’d be looking at a similar situation.

Q. Just moving on again then to the next topic, the ignition location.  Ms Basher if we could have up 3000150020/1?

WITNESS REFERRED TO DOCUMENT DOL3000150020/1
Q. Wrong document, that’s not what I was looking for Ms Basher.  Try DOL3000130007/86?

WITNESS REFERRED TO DOL3000130007/86
Q. That will do for now.  The point I wish to cover with you hear Mr Reece is the location of AU5, which was very briefly the auxiliary fan we just saw on the previous slide?

A. Yes.

Q. And if you can just indicate again, for the purposes of orientation, where that was perhaps on the top diagram.  Can you indicate cross-cut three?

A. It was located in there, cross-cut three.

Q. One west main?

A. Yes.
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Q. So if there was a blast or an explosion at that point, that would have significant potential damage effects in A and B heading going up towards the goaf?

A. Yeah, it depends on the gas and this where it’s hard to be definitive.  What this is showing is you’ve got fairly high percentages of methane in there.  There’s also, it’s also a dead-end for, to some extent.  One of the perplexing issues for us is that just because there’s a lot of methane in that goaf, doesn’t necessarily make an explosive mix, so the difficulty is with yes there’s a source of methane, but the methane has to be at a percentage where it’s between five and 15.  That may not necessarily be the case in here because of that event, so what we’re looking at is the potential mix of methane through the workings to get to that explosive mix, so potentially that explosive mix is in here rather than in this area.  Now that’s not to say that there wouldn't be some effect or ignition, but that’s certainly something that we’ve had to struggle to understand.

Q. So the full force of the explosion might not necessarily be in three cross‑cut, is that what you’re saying?

A. That's correct, that's correct.

Q. It’s where it ignites the methane –

A. Yeah.

Q. – but the full force of the explosion could be further outbye?

A. Yes, yeah.

Q. Because there is evidence, isn’t there, as a consequence of PRDH47 in B heading, panel 1, which indicates not that much damage given that there might’ve been an explosion at the end of the A heading?

A. Yes, yeah, that's correct.

Q. Is that one of the reasons why you think that the force of the explosion might’ve been further outbye of that?

A. Yes.  Well, further inbye actually.  We’re not absolutely convinced that it’s that fan or that electrical enclosure.  It’s potentially other things that are further inbye.

Q. Have you considered, you said before, you have considered the CALS scan images taken down borehole 47?

A. Yes.

Q. And you would’ve seen the body which is lying at that cross-cut?

A. Yes.

Q. And with its head of the body facing towards the cross-cut?

A. Yes.

Q. Towards where the brattice stopping would’ve been?

A. Yes.

Q. Have you analysed at all the implications of the way that body has fallen?

A. Yes.  It’s, and again not from any great expertise other than to say that one would presume from that orientation that it’s not been any degree of great violence in there.  It just simply appears to be relaxation of the body rather than anything else.

Q. So the force of the blast would’ve gone down A heading and across the first cross-cut, which is effectively where the man lies, so if it had been a significant force, you would expect the body to have been flung back across B heading to where the conveyor belt or the other equipment was along that wall?

A. I think we’re talking about two different things.  What we’re saying is we’re not saying the blast was in here.

Q. No.

A. Okay?  So goaf fall yes, but it’s magnitude of goaf fall ejecting gas out of there and what I’m saying with the body, that stopping in one cross-cut of panel 1 had been somewhat reinforced and that would tend to assist in directing that goaf wave, or the wave, the shockwave from the actual goaf fall and we don't suggest that it was a large shockwave, would be down either one or both of these roadways.

Q. Just pause there.  The force of that shockwave from the collapsing goaf, would that have been sufficient in of itself to damage or destroy as it was the brattice in cross-cut one, the stopping?

A. Well, it had done so before but as I say it’s been reinforced so potentially not, given that there’s an opening here and a much weaker stopping down in three cross-cut.

Q. So we know that the stopping in cross-cut one in the panel was destroyed?

A. Yeah.  It appears to have been knocked over, yes.

Q. So that would be as a consequence of the explosion, not the expulsion of the methane?

A. Don't know, don't know.
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Q. Well Mr Matt Coll has filed evidence.  Have you read his evidence?

A. No.

Q. He was a contractor with Pike River who had worked at Spring Creek and was assisting with the commissioning of the hydro-panel and he worked in that area building the flue and assisted with the setting up of the hydro-monitor and the guzzler in that configuration.  So he’s very familiar, probably more than many, with that particular intersection and in his evidence he discussed the fall of the body, acknowledging he has no expertise in that area.  But he also discusses the way the stopping has been blown apart from his observation from Mr Moncrieff’s evidence and the CALS scan images and in particular refers to a piece of 4 x 4 timber which he’s very familiar with, all timber used in that area that was in that stopping which has been broken and blasted from the cross-cut right across B heading and lay across the flue, and surmises, again without the requisite expertise, that there must have been a significant blast in order to shift a piece of 4 x 4 and break it and leave it landing on the flue on the other side of the header?

A. Mmm.

Q. Would you agree with that?

A. It would appear so, but yeah.

Q. Does that add any colour or –

A. Actually, it makes it harder to explain because you've got, in effect we've got the body going one way and the blast coming the other way.  So it still makes it perplexing as to how much and what order of events.  It potentially actually to me, and this is off the top of my head, and just thinking of the sequence of events it actually doesn't necessarily conflict with what we're saying as far as a blast other than this had some effect coming up into A heading of panel 1, but it’s hard to then combine that with the position of the body.

Q. Given that there would have been blast effects also going up B heading as well as A heading and through the cross-cut, are you really able to make any definitive conclusions about the way the body’s fallen given that there's percussion force coming from both directions?

A. Not really, other than, as I say, we're of the view in that it seemed to be a relaxation or a collapsing of the body rather than any violent movement of...

Q. The location of the body at that point, the cross-cut, appears on one analysis to be consistent with there being a goaf fall?

A. Mmm.

Q. Because he was a hydro-monitor operator.  He would have left the hydro-monitor operation area following a goaf fall knowing that the methane plug blast may have damaged that stopping and therefore walked from where he went in to the first cross-cut to see what damage had been done by that rock fall?

A. Yes.  That’s consistent with our thinking, yes.

Q. And then how much longer after the collapse of the goaf was there before the first explosion?

A. But we've got, we have no way of knowing.

Q. Well, are we talking seconds or minutes?

A. Well, we simply have no way of knowing.  Yeah that’s, I can't say anything, I don't know.

Q. Because you talked in your evidence about the coincidence of turning on the power?

A. Yeah.

Q. Mr Duggan in the control room?

A. Yeah.
Q. Being too much of a coincidence to sort of rule out that that wasn't a potential starting point as an ignition source?

A. Yes.

Q. Is it not also equally a significant coincidence that at or about the time that’s turned on there's a goaf fall?

A. Yes.

Q. So you rule out other options as a consequence of it being too coincidental for the power to turn on?

A. Yep.

Q. But then rule it in again as not being so much of a coincidence for it to be turned on the minute there's a goaf fall?

A. I guess the point for us is how many coincidences do you want to line up.  So it’s from my point of view or from the experts’ point of view it’s a case of getting the methane from somewhere, and really we've looked and said that there's two areas that are most likely to provide that.  Now we're not saying that it’s instantaneous and the sad thing is we don't know how long that has been that that’s occurred.
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A. So we’re actually not putting the two exactly together.  We’re tied a little bit with the measurement of gas around the mine and what the monitoring is saying as far as the timeliness of that, so we’re saying that the timing needs to be fairly close.

Q. Can we just pause there and think about that?

A. Yes.

Q. Because if it wasn’t close isn't it likely that those working underground, if there had been a rock fall, would have indicated such to surface control prior to the explosion?

A. Not necessarily but it depends on the requirements of people at the mine.  As I say, a goaf fall’s not unexpected.  It depends if they had indeed communicated that or if they were in the process of looking, so again it depends on the timing and their intent.

Q. There’s evidence of a phone call from Malcolm Campbell to Daniel Duggan?

A. Yes.

Q. And some suggestion that the noise that was heard was the explosion?

A. Yes.

Q. Malcolm Campbell was not, as I recall, working in that area, in B heading.  Is the noise of a goaf fall such that others working in the mine would have been alert to it no matter where they were working or?

A. It depends on the nature of it, but potentially if they’re relatively close they can do.  But it would typically be in fairly close proximity, and again, depending on the size of it, so they’re not violent events, they tend to be somewhat of a sound wave but more of an air push and particularly if its, as I say, if it’s released out through this cross-cut then there would’ve been noticeable disruption there and eventually, and in a short time further into the mine.  If that wasn’t disrupted then potentially not that most of that force or the push would go down the return.  So our expectation is that it would’ve come out of three cross-cut and be noticeable elsewhere.

Q. Just a couple of final points, Mr Reece.  The ignitions source, obviously we’re going to hear from Mr Reczek next week and you’ve touched on it but also raised in your report and by other counsel was this contraband issue?

A. Yes.

Q. And the media have seized on that to some extent because it is a matter, no doubt, of some interest but it also raises questions about how some items of so-called contraband can actually cause an explosion and one of those is a can of Coke, which keeps on getting mentioned?

A. Yes.

Q. How can a can of Coke cause an explosion?

A. I'm pleased that you asked the question.  Many years ago there have been instances where rusty steel has struck aluminium but it tends to be larger masses of aluminium with some force and the spark that you’ll get off that aluminium is quite hot.  There has been testing that’s been done that suggests that there needs to be a fairly significant degree of pressure applied.  It’s not a case of just having an aluminium can underground.  There is a series of events that need to occur.

Q. It’s nothing to do with opening an aluminium can?

A. It’s not opening a can, it’s not having it in contact with coal.  You actually have to have a fair degree of force and we can potentially dig up information on this and provide it to try and put the Coke can to bed to some extent.

Q. It sounds like the coincidental combination of factors which would have to come together for that to be an ignition source in these circumstances would be remote?

A. I wouldn't be worried about a Coke can but, yes.

Q. And a camera, and/or a camera battery.  What is the issue there?

A. Now we’re getting into different territory.  Now we’re starting to get into real potential ignition sources.  So it’s about the capability or the potential for arcing or small sparks to occur.  Now those are real and I wouldn't discount those at all.
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Q. Again though, in terms of the coincidence factor, it would require someone to be taking a photo at or about the time the goaf collapsed?

A. There would be some sort of, and I don't know the mechanism, but there’d need to be some sort of electrical activity that’s occurring.  It may even be a dislodging.  There are people that are far more capable than I within SIMTARS that’d provide that information.  The point needs to be made though, that regardless of which coincidences we want to discount, the sad fact of tragedy such as this, a disaster such as this, is there are coincidences that have lined up, so it’s a case of finding out which are the most probable ones and that’s what we’ve attempted to do, so we’re not discounting contraband at all.  And sadly, there was too much evidence of contraband in previous times in this mine.

Q. Well, that was my next question.  The reports that my learned friend Ms Shortall referred Mr Murray to a couple of days ago, were from memory 2009 reports which tend to suggest, if I could put it colloquially, that they had tidied their act up in terms of contraband issues in 2010 when they’d moved from being in stone into coal?

A. Yeah, I would hope so.

Q. Well, that would seem a reasonable inference no doubt from the lack of reports after end of 2009?

A. I would hope so, but again, having been around miners for a long time, not always.

Q. Okay.  If there was contraband in 2010 and as late as November 2010, and if it was contraband of a sort which unlike a Coke can is more dangerous than others, for example a cigarette lighter –

A. Yeah.

Q. – what does that tell you about Pike River’s safety culture in mine management systems imposed from the top on the working force?

A. The challenge becomes, just because you’ve done it once, doesn’t mean that it carries over and you have, you do have turnover of people, so it’s got to be constantly reinforced because one-off just is not sufficient, so you need to keep reiterating.

Q. So it would potentially be an ongoing mine management system fault, if there’s contraband continuing to be used in 2010?

A. Well, there’s a combination and again, it comes back to the nature of events.  There’s generally combinations of personal issues, workplace issues, management issues, so everybody has a part to play in it.

Q. A slightly different topic, but still under ignition source, if there was arcing at the underground motor for the fan which was –

A. Auxiliary fan 5?

Q. No, the main underground fan.

A. Oh, okay, yeah.

Q. If there’s arcing in that vicinity from electrical installations and the fan always remains on, so it wasn’t a question of Mr Duggan starting it up and the pumps at pit bottom in stone having anything to do with it –

A. Yes.

Q. It’s a fan which has the, it’s an installation near the underground motor –

A. Yes.

Q. – which is on and therefore eliminates the coincidence factor we’ve talked about?

A. Yes.

Q. If there’s arcing between that installation and the underground fan, is there sufficient methane, is there a sufficient potential methane source in that area to create a problem?

A. There certainly could be, yeah.

Q. So is that something where Mr Reczek is more appropriate to discuss with that?

A. Probably not the methane, but certainly the arcing, but again, I don't know that he’s put his mind to that.  That’s certainly something that’s come from one of the other electrical experts as far as that particular phenomenon, but it’s still, as far as I’m aware it’s still tied with the VSD issue.

Q. But what it eliminates is the coincidence of the power being turned on –

A. Yeah, potentially, yes.

Q. – and then livening the system from pit bottom in stone, because there’s already electricity running for the fan?

A. Yeah, yeah.

Q. So you’re exploring that further with the Commission’s experts, are you?

A. Well, they’ve looked at that.  It’s, and my understanding is that that’ll be part of the discussion next week.

Q. And that methane would have been sourced clearly from the same area on your summary from the goaf, but travelled far enough down C heading and through that last stopping near where the C heading does a circle around the fan?

A. Yes, that's correct.  The difficulty we’ve got with that one is it starts to then complicate the nature of the explosion by the direction of the shockwave and also the heat that’s been experienced by the survivors.  That’s the concern that we have with that one.
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Q. So just finally, Mr Reece, the significant deficiencies which you’ve highlighted in your evidence at paragraph 122, page 28 are all significant mine management systems.  I just want to touch on those where you have criticised and said there’s been significant deficiencies with the management of gas in the seam and the gas drainage system, the gas monitoring system, the ventilation control devices and the main underground fan?

A. Yes.

Q. You know, if you were going to rate out of 10 the top mine management systems which need to be run 100% correct, they would feature pretty near the top wouldn't they?

A. Definitely yes.

Q. And you'd add to that the electrical apparatus installations, I think that was actually part of the five?

A. Yes, it is, it’s certainly control and management of electrical installations.  I suppose the thing that’s relatively recent is the VSD issue and just getting in a good understanding of that so that to some extent is a little bit unfair because the whole industry is coming up on that one.

Q. And you could add to those list of four or five, as another significant mine system, strata control?

A. Yes.

Q. And from the perspective of the families, safe evacuation of men in an emergency as a mines system?

A. Certainly from an Australian underground coalmining perspective, it’s one of the critical items.

Q. So within those seven top mine systems, we've struggled to find anything in the report which is positive about them?

A. Our brief again was to look at failures so we weren't doing a full treatment of it but yes.

Q. Well, in highlighting the deficiencies and identifying them, is there anything within those mine management systems which is in a general sense positive?

A. Sorry?

Q. Is in a general sense positive.  Have you found anything within those analysis of those systems which you can say, “Well, yes, this has been well done, that’s best practice which can be used and is consistent with Australian practice”?

A. Gee that’s a very broad question.  They had semblances of the system.  They had items in place.  There was consideration of the items.  I suppose the comment goes to the deficiencies in them.  Just because you’ve got the system and it hasn’t been finished off doesn’t necessarily make it a good system.  That’s the point.  So it’s a case of finishing it off and living through it and implementing it.

Q. Thank you Mr Reece for your answers.

cross-examination:  mr hampton

Q. I'm glad Mr Raymond summarised the headings of those deficiencies with you because that’s really what I was going to do for a start Mr Reece.  And to lead on to this that you’ve been a mine manager for something like eight years I think or perhaps longer?

A. Yes, thereabouts.

Q. Thereabouts and a senior mines inspector in Queensland including acting chief inspector?

A. Yes.

Q. Covering about two and a half, three years?

A. Yes.

Q. Can you contemplate a mine in the state that Pike was, the deficiencies you’ve mentioned, can you contemplate a mine like that in Queensland being developed in that way let alone being put into production?

A. I've pretty much said at the outset that a mine like that wouldn't have existed.

Q. No.  Regulators in Queensland wouldn't have allowed it to exist?

A. They wouldn't have allowed it from the point of view that the egress potential, primarily, and some of the other installations but predominantly the ventilation installations.
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Q. I know it’s hypothetical but if you’d come into a mine in the state that Pike was with your experience say wearing the hat of a regulator, an inspector?

A. Yeah.

Q. You'd have said, “Shut it down.  You've got to sort all of these deficiencies out before you can even think of going into production?”

A. If I'd walked in in the condition that it was, I would hope that I would.  It’s all hindsight so to some extent that’s a bit tough, but really my primary concern and the reason I'd say it would be around the ventilation and the ability to escape.

Q. And if you came into this mine with your mines’ managing experience and taken the role of mines manager, as a prudent manager you'd be saying, “Let’s stop production.  Let's sort out these matters of egress and of ventilation and of gas monitoring and of gas drainage before we go into production?”

A. I would expect that I would, yes.

Q. Many of the deficiencies that you've described in your report and the headings you touched on with Mr Raymond would be prescribed, prohibited by regulation in Queensland wouldn't they?

A. Not specifically and this is a little bit of a curiosity we found and it’s prohibited now but it had been.  So it was almost a case of there would be little concept of it, so to a large extent we've moved on from it.  But by the same token, the regulation now in Queensland would allow you to approach some of these things from a risk-based perspective but it would be with a significant degree of diligence and to some extent proof or substantiation of strong ability to manage such things.

Q. But with that knowledge of the prescriptive regulations –

A. Yeah.

Q. - in the background?

A. Well it’s not, it’s prescription but also poor experience or experience of events.

Q. Just listening to you and thinking about the points you have made about topography and so on and the geology of this mine and the difficulties, standing back and I was, a degree of hindsight here but do you think it was ever a viable mine to open in the way it was being developed?

A. Well I can't comment on that without seeing a lot of documentation but it’s certainly a tough mine from a geological/geotechnical perspective.

Q. So a tough mine requires even more stringent safety requirements doesn't it?

A. That's my experience yes.

Q. With great preparation in relation to say strata control, understanding the underlying geology, understanding the methane content, the methane make, putting in place stringent requirements to deal with the methane and dealing adequately with egress issues?

A. Yep.

Q. To some extent I'm not going to go then into some of the detail but I was contemplating, but just one issue or one or two discrete issues.  You said yesterday in your evidence was it unusual to have the main fan being unreliable and yet the mine being in production.  I think I may be paraphrasing it a bit but it was something to that effect wasn't it?

A. Yep.

Q. Can I suggest that it would be even more unusual to go into production especially in hydromining with the ability for that to produce potential to produce large releases of methane, to go into that production before you have your main ventilation system operative?
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A. Yes, and I suppose that’s a fair point, given that the ventilation up until that point had been a much smaller surface fans, so something that I would see is a little bit more appealing.  The surface fan installation that couldn't cope with the, was having difficulty coping with the amount of gas in the mine, or the methane in the mine to that point, so it would be about commissioning, and often times you’ll find that a mine will ensure that ventilation systems are set up well prior to the bulk of the main production occurring.

Q. Just on the main fan, the stopping between the fan itself and the motor, what was the rating of that stopping?

A. Yeah, I don't know we could determine a rating of it and I don't know that that was something we could discover.

Q. That could be a fairly crucial stopping, couldn't it?

A. That's correct, that's correct.

Q. And it’s got a hole through it with the driveshaft from the motor to the fan, hasn’t it?

A. That's correct.

Q. Do you know how that was sealed?

A. Yeah, I believe that at one stage there was a gland arrangement, but that was removed, because of some friction, so I believe that there was a gap there, so there’d be some air passing through, through that.

Q. From the – so return air –

A. Intake into return.

Q. Into, yeah –

A. Yeah.  And to some extent you actually need it.  You actually need some ventilation into that roadway because it’s, you’ve actually got a motor and a dead-end so you need some ventilation to be passing over that motor for cooling and so on.

Q. Which raises the issue that you raised yesterday about a non-flameproof, non-intrinsically safe motor being in that position?

A. Well, yeah, it’s novel.

Q. Right.  Can I just on gas drainage issues, Ms Basher can I have up please DAO.025.32975 please?

WITNESS REFERRED TO DOCUMENT DAO.025.32975
Q. Can you blow up the body of the document itself as much as we can?  It’s an email from a Mr Wishart to Mr Corrie.  Have you seen this email before, Mr Reece?

A. I think so.  I think so.

Q. Written in April 2010 and highlighting some of the inadequacies that that man saw with the methane drainage system?

A. Yes.

Q. His point number 1, “The running of the gas drainage system and intake airways is of concern, as any trouble with we have with water traps, which is very regularly, causes methane to vent into our intake roadways.  This scenario would not happen in New South Wales or Queensland.”  First, the running of the gas drainage system and intake airway sort of concern to you?

A. Yes, it is and I’ve expressed that yesterday, yes.

Q. And it wouldn't happen in New South Wales or Queensland?

A. As far as possible it would be avoided, yes, yeah.

Q. And he talks in 2 about the positioning of the system in three cross‑cut, leaves it to vulnerable damage from juggernauts and so on?

A. Yes, I’ve actually quoted that.

Q. Three, fresh air base with a methane riser in the middle of it?

A. Yes.

Q. Not appropriate?

A. Not at all.

Q. The fresh air base that was spoken of, has a roll down brattice door?

A. Yes.

Q. Your view about that?

A. It’s highly inappropriate really, it’s…

Q. Why?

A. Well, it’s not actually doing anything.  A brattice, a fresh air base is a, again as I said, it’s an unusual term.  Fresh air base is actually something that’s applied to Mines Rescue in generally.  Mines Rescue when they’re going into an area and enacting a rescue situation, fresh air base in this instance, I’m presuming they were talking about for people escaping, and it’s about degree of confidence that it will remain a refuge if you like in a fresh air area, or an area of safety.  So something like a brattice stopping is fairly inconsequential.
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Q. You’re not going to get the air lock you need?

A. No.  Now, that’s not to say that that hasn’t been done or used in escape scenarios in recent times, but the problem is the degree of confidence in that surviving in the first place is concerning.

Q. Just going on down these row of numbers, go down to 5, “On numerous occasions I found methane free venting in the old drill stub while we were drilling there.  There’s so much pressure in the line that this stub doesn’t actually discharge any methane into the system.”  Highlight the inadequacy of the drainage system generally?

A. Yes.

Q. Six, “Water traps are continuously filling with water at a rate faster than they can be drained.”

A. Yes.

Q. That means the methane can't flow through?

A. That’s right.  It’s being blocked, hence Mr Brown’s comment as far as having automatic water traps.

Q. Seven, “The first trap in the line is that inundated with water while drilling that the trap tube is by boreholes draining straight into the flumes which also surges gas into the return.”

A. Yes.

Q. Not desirable?

A. No and the point is there’s installations that are designed to separate that water from the water in the gas to be able to get it into the pipelines.

Q. And perhaps, just jumping to 9, “This is all due to the line being too small,” that’s the point you made again yesterday?

A. Yes.

Q. And commented on by Mr Brown in his reports?

A. Yes.

Q. Just one short other point before I come to the last topic.  In your evidence yesterday you made a comment that you had some concern about lead indicators.  Sometimes they measure the wrong things, or people measure them.

A. Yes.

Q. What did you mean by that please?

A. I suppose this is potentially tangential but a lead indicator needs to be linked to the lag indicator.  You need to be able to have some impact on what you are looking at in the positive instance to have some sort of value in the lag instance.  So what I'm saying we’re attempting to get away from just focusing on lag indicators such as nebulous things like lost time injury frequency rate and connected to a useful lead indicator.  What I'm saying is the lead indicator needs to be, “What’s your problem?  What is the thing that you’re trying to impact here?  What are you trying to improve that’s going to give real value after the fact?”  So it’s not just about identifying hazards to fix your injury rate.  It’s identifying what’s the actual issue that you need to fix and seeing that flow on to real change.  That’s the point.  It’s about being specific.

Q. I want to ask you a couple of specific things about some evidence that Mr Doug White is going to give later in this phase of the hearing.  Ms Basher, could I have up please WHI002/9 please?

WITNESS REFERRED TO DOCUMENT WHI002/9 – PARAGRAPH 3.1.24
A. In paragraph 3.1.24 please.  Can you highlight that?   Drill holes extent, you read it.  I'm interested in particular in the last sentence, “The drill stub was kept free from the build-up of flammable gas by a compressed air driven forcing auxiliary fan delivering approximately six metres cubed per second to the stub.”  Have I got it right that in Queensland air-driven fans are now prohibited underground?
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A. I believe that's the case yes.

Q. Because if the main ventilation system fails and they keep on driving the air-driven fans, they can cause some recirculation?

A. Well, potentially the issue you can't stop it.  It continues to operate.  You don't know what the situation is.  You've got bearings, you've got fan blades that are rotating.  You've got potential for heat friction as well as the recirculation factor.  If the rest of the ventilation’s gone off it’s just drawing air to it of unknown quality. 

Q. How long have they been banned for in Queensland?

A. I’d expect it’s a number of years.

Q. Ms Basher, please the same document but /18 paragraph 3.1.58.  If you could highlight that please.  And here Mr White is commenting on new boreholes being coupled to the drainage system.  I'll just give you a chance to read it.  

A. Yep.

Q. Again, taking you to the end of that paragraph.  “At this stage the holes were uncoupled from the gas range and allowed to be vented slowly into the mine atmosphere.”  That’s free venting isn't it?
A. Yes.

Q. Continues on.  “This is a practice adopted by a number of mines in Australia that practise methane drainage.”  Can I suggest, does that in fact happen in Australia?

A. It does but you're talking about once you're getting very little gas from it, but the other thing that will typically happen is that you're actually connected up to water.  So it will actually re-inject water into it mainly to try and keep the dust under control because what happens with drainage the water will come out of the seam first then gas, makes it very dry dusty coal and that's an issue in itself.  So we'll typically once they're no longer in use, no longer producing gas, then we'll couple them up to water and pump water in there.

Q. Given your state of knowledge of the vent holes on the boreholes here in Pike, do you think that they were in such a state that they could be allowed to free vent in the way that you're saying might happen in Australia?

A. It depends where they are.  Some of the ones right at pit bottom and it’s about really having a strong degree of confidence that they weren’t producing a lot of gas, and into the return not intakes.

Q. And we don't know from Mr White’s brief here as to whether he's talking into intakes or returns, all right.  Just then the last topic, I'm trying to keep within my time.  Triangular model for mine safety you'd be familiar with the mines management on one leg that the Government inspectorate on the other and workers’ representatives on the third?

A. Yep.

Q. You in favour of that model?

A. I think that internationally that’s becoming a recognised appropriate practice.

Q. Having worked in Queensland in various capacities and had experience of, your view about chief inspectors?
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A. Yes.

Q. The necessity or otherwise for check inspectors?

A. Yes.  A couple of comments.  Two levels of check inspectors can be local check inspector at a mine or a broader check inspector for the industry.

Q. The local check inspector is someone elected by the workers in the mine themselves?

A. Yes.

Q. And the district one is appointed by the union?

A. That’s correct.

Q. At a different level of training and expertise I expect?

A. Yes.  And that to some extent predicates my answer.  To some extent it actually depends on the level of training and competence.  There needs to be a reasonable level of competence and also maturity on behalf of the person elected and that’s part of the requirements.  Given that level of maturity and competence they can be an asset.  If it’s not there they can be an impediment.  There’s also the issue of maturity and it’s the same with anybody but I've worked in situations where they have been an asset because of the maturity and the competence.  I have also worked in mines where they have been an impediment because of the level of maturity and competence.  I think sadly it then reflects on maturity that of the overall organisation, if you like, if we’re talking at a local sense, but if things are transparent, cooperative and indeed set up the way they should be from mature processes all around then it’s almost inconsequential and becomes a consultative role even to the point of assisting in driving good practice.  If there are deficiencies on either side, either management or the workers representative, then it can start to be detrimental.  So from my perspective, if there’s good management practices, good management processes, then there’s actually not a lot to be gained and I suppose that this is my comment that my focus has been on good management, sound principles, transparency in involving people.  They almost become unnecessary because the relationship can be quite close.

Q. You’re saying if the mine is running well?

A. Not only the mine is running well, but if people are fulfilling their obligations and managing as it should be, then it’s almost inconsequential, but sadly sometimes that does not happen, and in which case I actually do support it because there needs to be checks and balances.  So for me it’s not a problem with checks and balances, if things are as they should be and being managed appropriately.
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Q. And if the mine is not being managed and run well, then a properly trained mature check inspector has a positive and necessary role to play?

A. Yeah, albeit that it’s a tough call because it becomes a conflict situation, but it may well be needed, yes.

THE COMMISSION ADDRESSES MR HAIGH AND MR MABEY – DISCUSS TIMING

COMMISSION adjourns:
10.45 am

COMMISSION resumes:
11.05 am

cross-examination:  Ms Shortall 

Q. Mr Reece, the expert panel accepts, doesn’t it, that there’s very little in the way of absolutes in determining what caused the explosion at Pike River?

A. Yes, it’s – that’s true.

Q. And so the panel has needed to identify possibilities and come up with scenarios, hasn’t it?

A. Yes, that's correct.

Q. And I’m just going to touch briefly on some of those scenarios because you’ve answered a lot of questions about them over the last several days, but in your first scenario the panel considers that the fuel source may have been caused by a goaf fall at the extraction panel, right?

A. Yes.

Q. And the panel accepts, doesn’t it, that the goaf at Pike was intentionally kept full of methane –

A. Yes.

Q. – to promote self inertisation, right?

A. Yes.  Fuel rich inertisation, but yes.

Q. Thank you, and also to prevent spontaneous combustion by reducing the oxygen levels, right?

A. Yes.

Q. And the panel accepts, does it, that this is understandable and standard practise in many Australia extraction panel goafs?

A. Yes, that's correct.

Q. Now, while Pike River – the panel found, didn’t it, that while Pike River Coal is not considered to have a high propensity to spontaneous combustion given the thickness of the seam –

A. Yes.

Q. – and the amount of coal left in the goaf, inertisation with methane was a reasonable thing to do?

A. Yes.

Q. And I think as you’ve spoken to Mr Raymond about this morning, the panel also accepts, doesn’t it, that progressive collapse of the goaf was expected at Pike, wasn’t it?

A. That's correct.

Q. Now, if I just come back then to this first scenario, we have the possibility of a goaf fall or a series of falls even pushing methane into the return, right?

A. Yes, yes.

Q. And just so I’m clear and I think this has been made clear, there’s no video graphic, CAL scan, photographic imagery that can confirm that at this point, is there?

A. No, that's correct.

Q. And the nearest location at which there’s been a borehole drilled from which some imagery has been able to be gleaned, is at PRDH47, right?

A. That's correct, it won’t cross-cut.

Q. And as I recall, you said in response to some questions from Mr Mander yesterday, that the visual from that particular borehole doesn’t indicate much damage, does it?

A. No, and it’s hard to be conclusive there.

Q. So while it’s possible that there’s a goaf fall at the extraction panel, it’s equally possible that there isn’t, right?

A. Yes, that’s true.

Q. Now the experts’ panel’s theory, and its first theory is that the rush of methane whether from one fall or a series of falls knocks over the stopping at three cross-cut one west, right?

A. Yes.

1108

Q. And in the interest of time I'm not going to put that back up but I just wanted to confirm that there's no photographic, video graphic, CALS scan imagery from that location either is there that can confirm one way or another whether the stopping has been knocked over?

A. No, that is true.

Q. So the expert panel just doesn’t know for sure whether the stopping has been knocked over does it?

A. That’s correct.

Q. So, while it’s possible that the stopping was knocked over its also possible that the stopping remained in tact even if there was a goaf fall, is that right?

A. Yes, we can't say one way or another.

Q. And if the stopping had remained intact, it could've prevented methane from mixing with main intake and return air couldn't it?

A. That’s correct.

Q. And that would rule out the first scenario that the expert panel has put?

A. Well, it would transfer it potentially to the main fan as an ignition source rather than anything else.

Q. Would you accept, Mr Reece, that if the stopping had remained intact, and we just don’t know given the evidence and in fairness to you, just don’t have the evidence to make that determination, if it had remained intact the scenario in the first case that the expert panel has put together is less likely than it is currently positioned in your report?

A. If that stopping stays intact, yes.

Q. Now, the second scenario requires the same goaf collapse doesn’t it, and the same stopping knock over, right?

A. Yes.

Q. So again, stopping remains intact, the panel’s second possible explosion scenario also could possibly be ruled out couldn't it?

A. That’s correct.  Because we were looking at further interaction and other ignition sources there.

Q. Now even if the stopping had been knocked over, so let’s just assume that assumption in your report at the moment, a short circuit would've been created in that second scenario is that right?

A. That’s correct.

Q. And would you agree, or would it be fair to say, Mr Reece, that in those circumstances of a short circuit you would expect that a deputy may have noticed it?

A. Yes, you’d hope so, given that they were there at the time or relatively shortly after that.

Q. And if a deputy underground became aware of this short circuit, you would expect, wouldn't you, that he might take some action to counter it, right?

A. Yes.

Q. Which might include notifying the control room?

A. Yes.

Q. And there’s no evidence that the control room was notified on the 19th of November of this type of issue is there?

A. That’s correct.

Q. Now, the third scenario for what might've caused the explosion requires a gas accumulation in the ABM panel and the associated return area doesn’t it?

A. That’s right.

Q. And so it’s the panel’s theory, isn't it, that a borehole would need to have been exposed in the ABM panel right?

A. Not exclusively but that’s one of the contributors, yes.

Q. Its part of the analysis for the third scenario is that right?

A. Yes.

Q. And would I be right to think that you would need a reasonably large flow of methane coming out of that borehole?

A. Well, yes, that’s a fair comment.

Q. And again, just in fairness to the information that you have available to you, on the information currently available, the panel can't be certain, can it, that there was any borehole exposed in the ABM panel?

A. My understanding from the previous two shifts was that they had exposed the borehole.

Q. Do you recall from the documents or other information that you may have received in your inquiry, Mr Reece, whether it was a practice at Pike for men underground, for men to plug boreholes if they could?

A. Yes, as far as I was aware it was.

Q. Do you have any reason to believe that as at the time of the explosion on the 19th of November, that the borehole that may have been exposed in the ABM panel hadn't been plugged?

A. Our understanding is that there had been attempts to plug it, yes.

Q. Now, the panel as part of this third scenario has also considered whether the recovery of drill rods in a stub off A heading, six cross-cut one west, might've resulted in gas being exposed right?

A. Yes.

Q. And that’s another contributing factor potentially, is that right?

A. That’s correct.

Q. Now, while the recovery of the drill rods might've resulted and the workers removing the gas separation swivel from the rods such removal may also have been unnecessary, right?

A. It depends how they’ve done it but, yes, it depends what they’ve had to do, how they’ve gone about it.

Q. So we just can't know either way, can we, whether or not that needed to happen on this occasion?

1113
A. No.  My understanding from previous eventualities though, was that that was what they did.

Q. So that's what the assumption is based on, is that right? 

A. That's correct.

Q. Now, the next aspect of the panel’s third scenario is failure of a auxiliary fan or a ventilation tube, right?

A. Yes, yep.

Q. But it’s possible that neither of the auxiliary fan or the ventilation tube failed isn't it?

A. Yes, we don't know.

Q. The panel, and again just in fairness to the information that you have had available to you, the panel has no evidence that there was a gas build-up on the ABM panel and along six cross-cut does it?

A. Not hard evidence other than some, I suppose some comments from people that weren’t particularly confirmed but there's some concern that that may have been the case, but not confirmed.

Q. Would it be fair to say that just as it is possible the build-up occurred it’s also possible that it didn't?

A. Yes.

Q. And in fact you accept that in your written evidence don't you that while there's scope for the ABM panel roadway to contain high gas levels and your words are this has not been corroborated by any information to date has it?

A. That's correct.

Q. Just one clarification question too Mr Reece.  Would a very large build up of gas be required in that area for the panel’s third scenario?

A. Well this is the thing that’s predicated the whole thing, was to try and get an understanding of the volume of methane and to tie that back to potential locations.  In that particular area it actually depends to some extent on the vigilance of people in there, what they were measuring, what they were monitoring, where they were monitoring and their ability to monitor.  So there is a reasonable expanse of roadway, but what we're talking about is the potential for gas to build up in the top of the roadway or indeed all of the roadway but then not to be detected, and that’s the point that we've made in that particular scenario and again that’s not confirmed or denied.  It depends on accuracy of monitors, it depends on diligence of people and in effect having somebody in there with detection apparatus or indeed the detection that was installed in there, working and triggering that.  But there's a difference between where gas accumulates and where people naturally carry or where gas detectors are installed, okay?  So it’s all about being up in the roof or thereabouts in the top portions of the roadway and detecting it.

Q. Now, as I understand your first three scenarios are going to cause, one requires the goaf fall, three requires an accumulation of gas in the development headings, and two is effectively a combination of those two, is that right? 

A. That's correct.

Q. And if I could just bring up your diagram, it’s at DR10 or Ms Basher, DOL3000150017/1?

WITNESS REFERRED TO DOL3000150017/1

Q. You've spoken about this yesterday and I only want to touch on it briefly Mr Reece, but just so I'm clear, the purple shading - Ms Basher if we could perhaps please just pull up that bottom left-hand part of the diagram.  The purple shading or the shading that we see there, Mr Reece, is that the area where the accumulation that's talked about in the panel’s third scenario may be? 

A. It is, with the addition that it’s quite potentially further up into the stub as well, into that -

Q. Up towards the ABM panel?

A. Up towards, well in B heading of two right, yes.

Q. And as I understand it, when Mr Wilding put to you yesterday that even if the goaf scenario is correct, that the accumulated methane described in your third scenario which we're looking at now, is likely to have exploded as well.  Do you recall those questions?

A. Yes. 
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Q. And you responded yesterday, it was late in the day, you responded yesterday that that could be possible, do you recall that?

A. Yes.

Q. I’d just like to explore for a moment the likelihood of that possibility, because you mentioned it to Mr Raymond too.  There’s been a borehole drilled hasn’t there in that bottom corner, which although not reflected on this map – actually Ms Basher, I wonder if we could pull up just beside this, just so it’s easier to orientate, the document at DAO.031.0002?

WITNESS REFERRED TO DOCUMENT DAO.031.0002
Q. And this map that I’m asking to be pulled up Mr Reece is just one I find a bit easier because it’s got the headings, the names on it, and I wonder Ms Basher if this is perhaps going to be very technically difficult, but if we just pull up the same part on the DAO document as you’re showing on the diagram from Mr Reece’s evidence?  Thank you.  So we’ve got the heading names there.  It must just be a bit easier, Mr Reece, for the record.  Now, the drillhole, as I understand, PRDH44, has been put in just at the corner by the Valley Longwall drill rig, do you see that?  Can you perhaps demonstrate it, thank you, there?

A. There, yeah.

Q. Right, now have you seen the imagery from that drillhole as part of your work?

A. Yes, we have.

Q. And, am I right that the video and CAL scan imagery from PRDH44 which has been drilled there, they show a largely – well, actually, I think a totally unmoved pallet and there’s no signs of an explosion or fire there?

A. That’s not necessarily my understanding.  There’s a certain amount of damage that is up in that area but it’s hard to be definitive.  But one of the things that we’re concerned about is there appears, it does appear to be ventilation tubes that have been damaged and moved in that area.

Q. Would the, and this is just a clarification question really, would what you’ve seen in the imagery, just because it may assist the Commission, what you’ve seen in the imagery from 44, is that consistent with the accumulated methane in the area that you’ve highlighted with the addition of the B heading in DR10, having exploded?

A. Quite possibly, yes.

Q. Thank you, that’s all I have on that.  So let’s turn to the panel’s fourth scenario, and that scenario involves a failure of a compressed air pipeline, doesn’t it?

A. Yes.

Q. And you accept, don’t you in your brief, that this scenario in particular is quite difficult to support?

A. Yes.

Q. And that’s because among other things the rupture of a compressed air pipeline is generally localised and smaller, is that right?

A. Yes, yep.

Q. So the panel’s fourth scenario is less likely than the first three, right, to state the obvious, you’d agree with that?  Even unlikely?

A. Oh, for me it is fairly unlikely, because you’ve got to get it – it’s providing compressed air, it’s providing fresh air.  The concern was that the rupture of the fresh air has moved – the initial concern was that it would flush methane out of the goaf and we’d pretty quickly dispelled that and said it’s really not going to move, it wasn’t up in that area and it’s not going to tend to move it.  If it was dumped into the main return airway, materially it’s not going to add a, you know, significant percentage that’s going to create a strong motive force that’s going to, you know, move methane from some place to another one, so fairly unlikely.

Q. Now I’d like to just turn to the second part of the equation here, the ignition aspect of what may’ve caused the explosion, and the panel accepts, doesn’t it, that there are a number of significant potential ignition sources within the mine, none of which can be conclusively discounted out or assured as a likely cause, right?

A. That's correct, yes.

Q. And if we start with harmonics, because that’s one of the ignition sources that the expert panel has identified, being harmonic currents in either electrical or metallic installations is causing arcing or sparking, right?

A. Yes, yes.
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Q. And the idea is that the harmonic currents may have been flowing in the earth circuits at Pike’s mines electrical systems, right?

A. Yes.

Q. And as I recall it you suggested that we should hear from Mr Reczek about that possibility because that topic is very much outside your area of expertise, right?

A. That's correct.

Q. During the course of your work on the Pike investigation, have you come to understand Peter Whittall’s qualifications and experience?

A. I haven’t looked through them, no.

Q. Well do you have any understanding that potential electrical ignition sources, like the creation of these harmonic currents, would be within an area of expertise he might have?

A. I would suspect not.

Q. And why do you say that?

A. Well my earlier recollection is that his qualification is in surveying and mining engineering, similar to myself.

Q. Now do you recognise the name iPower Solutions?

A. I do, yes.

Q. And do you understand that iPower Solutions is a well-known electrical engineering, manufacturing and project delivery company?

A. I’m not fully aware of their, of the full range of the business.  I know that they certainly consult in electrical engineering design, but as to the full range I’m not fully familiar.

Q. Now Mr Murray has given evidence that iPower was the agent for Rockwell Automation in New Zealand, do you recall that?

A. Yes I do.  Yes.

Q. And is that consistent with your understanding?

A. Well, I accept that.  I don't know any more than that.

Q. Do you have any understanding of Rockwell Automation?

A. No I don’t.

Q. Now are you aware that among iPower’s clients are mining companies such as Rio Tinto and Xstrata and BHB Billiton?

A. I’m not, but I’ll take your word for it.

Q. You’ve worked for BHP Billiton haven’t you?

A. Yes I have.

Q. And you’re aware are you that iPower Solutions designed the electrical system at Pike River?
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A. I've seen that they, in the deliberations and the work that was done by Tony Reczek, I certainly am aware that he looked at modelling that was done by, okay, yes.

Q. Do you recognise the name Comlek, Mr Reece?

A. Yes I do.

Q. And Comlek is an Australian electrical engineering company, is that right? 

A. Yes, as far as I'm aware yes.

Q. Have you used Comlek at all in any of your work?

A. I haven’t personally but I know that they've certainly been associated with work at mines that I've been at, yes.

Q. Do you have an understanding as to their reputation?

A. No I don't.

Q. Would you agree with me, Mr Reece, that it’s reasonable for mine management to bring in external consultants and experts to assist?

A. Absolutely, yes.

Q. And as a mine manager you've got an extensive career as a mine manager among other things.  Did you engage subject matter experts to assist you?

A. Certainly, yes.

Q. Do you consider it reasonable for management to rely on experts?

A. Well you need to because you're getting into technical areas, yes.

Q. Now during the course of your investigation the panel didn't come across any information showing that any of the electrical consultants or experts engaged by Pike regarding its electrical system alerted the company’s directors and officers to the types of electrical risks that the panel considers might possibly have provided an ignition source for the explosion, did you?

A. Not that I'm aware, no.

Q. Now beyond, Mr Reece, like you none of the three other experts on the panel you coordinated have expertise in induced harmonic currents do they?

A. That's correct.

Q. But you do understand don't you that the production of currents in the earth circuit from harmonics is not accepted by experts?

A. The level of my understanding is that there's quite an amount of conjecture, there is a lot of research that’s been done, there is some degree of concern both in Queensland and New South Wales, and obviously from the considerations in this report there is a fair amount of conjecture and it’s relative recent from what I understand so...

Q. The theory in and of itself is relatively recent?

A. I'm not sure.  I couldn't comment on that.  Certainly Tony Reczek and again as you've pointed out I rely on experts in this.  It’s not new for him.  He’s certainly been considering it and the electrical engineers and inspectors have been considering it for some little time though I couldn't say for how long.

Q. But you do understand don't you that there's some disagreement between experts about this theory?

A. Yes I do.  Yes I do.

Q. Given your vast experience Mr Reece and your background, how many explosions in underground coal mines have you investigated?

A. I haven’t investigated any.

Q. Have you been brought in as part of an expert to assist other investigations prior to the Pike explosion?

A. Of explosions?

Q. Yes.

A. I was involved in parts of the Moura explosion in ’94.

Q. Well would it be fair to say then Mr Reece, I only want to touch on this lightly, that none of the investigations that you've been involved and I think we've got one, that induced harmonic currents arcing in electrical or metallic installations provided the ignition source, that wasn't considered?

A. That's correct.

Q. Have you heard, just given your experience in the industry, have you heard of other explosion investigations in which there has been the theory that induced harmonic currents arcing in electrical or metallic installations may have provided the ignition source?

A. There's one that’s been brought to our attention, but it wasn't – it was in relation to a similar sort of event but I really couldn't get into the detail.  It was in a metal mine I believe.  But it was mainly to do with tracking of stray currents through metallic objects.

Q. So not an underground coal mine though?

A. It was - no it wasn't, it was an underground metal mine.
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Q. Would it be fair to say, Mr Reece, that the panel’s theory that induced harmonic currents arcing in the electrical or metallic installations providing ignition source for the explosion at Pike is novel?

A. Yes.

Q. Now just changing tack just for a moment and I think this is a point that you’ve given some evidence on but I just want to make sure I'm clear in my mind, it’s your evidence isn't it that scenarios, one, two and three are less likely to involve a diesel vehicle as the ignition source because of the status of Pike’s electrical equipment and the timing of the plant start‑up, right?

A. I suppose it was a stronger coincidence I guess and that’s the point that we got to but we certainly don’t want to rule out the concern with diesel apparatus and that’s, I suppose it would be to some extent on similar footing if that coincident nature wasn’t there.

Q. And that was going to be my question to you, because absence that coincidence then you would actually rank the diesel vehicles equally alongside the possibility of these harmonic currents, is that right?

A. It would certainly be up there, yes.

Q. And you would agree with me that it’s possible the timing of the start-up of the plant was nothing other than a coincidence isn't it?

A. Yes, that’s possible, the thing is we’d need to get a diesel in contact with the methane at that temperature, so.

Q. Now, I wonder if we could, just to orientate ourselves a little bit on this next few questions I've got, Mr Reece, bring up your ignitions sources fault trees.  And Ms Basher please, that’s at DOL3000150022/1.

WITNESS REFERRED TO DOL3000150022/1 – IGNITION SOURCES FAULT TREE

Q. And this is the fault tree that you used as part of the panel’s work to identify likely possible and unlikely ignition sources right?

A. Yes.

Q. And yesterday you were asked some questions, it’s on the right-hand side, about the hot surface category?

A. Yes.

Q. And there you gave evidence about these, as I understand it, recent incidents in Australia where diesel mobile equipment has entered or been overcome by high tending to explosive mixes of methane and the engine, I think you described, can run uncontrollably in those circumstances right?

A. Yes.

Q. And I just, and that’s described in the expert report at page 74, I’d like to ask you about a second point that’s outlined in your report, that I don’t believe we covered yesterday, just for completeness and I'm reading from page 74 of the report, quote, “There have been some alarming instances at Pike River whereby operators have bypassed machinery mounted gas detectors.  Similarly, an instance of an operator not shutting down a loader in near 1% methane, CH4, as it’s said in the report, when the personal detector was alarming but waiting for the machine mounted unit to stop the machine.  Diesel powered vehicles were in use throughout the mine on the day.  It cannot be ruled out that a diesel vehicle could have been in a return or intake, (of the potential gas transmission events) at the time.  Such a vehicle, if it had not been in an explosion protected condition (ie safety systems bypass) could pose an ignition source potential.”  

A. That’s correct.

Q. So that’s the second aspect of the hot surface potential ignition source isn't it?

A. Yes.

Q. And would you agree with me, Mr Reece, that if we take out the coincident nature of the timing of the plant start-up, that this scenario that we’ve just talked about, the possibility that a vehicle with its systems bypassed had come in to an area where there was an explosive mix would rank alongside harmonics as a likely source for an explosion?

A. Again, it would be the coincident nature of the diesel in that situation in that location, yes.

Q. Now, were you provided with information from the Department of Labour in the course of your investigation about statements that were made during interviews conducted following the explosion of underground employees and contractors at Pike, that they had witnessed others using the compressed airline underground to blow fresh air over machine sensors?

A. Yes.
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Q. And were you informed that several of the interviewed men stated to the Department of Labour and police investigators that they had witnessed one of the men who died on the 19th of November 2010 doing just that, blowing fresh air over a machine-mounted sensor on a prior occasion?

A. I believe so, but it was, when we say “machine-mounted” it was fixed or, fixed machine at the time, but yes.

Q. And were you informed that – just one interviewee, I don't want to overstate any of this and I’m being careful with my language – one interviewee stated to the Department of Labour and police investigators that he’d witnessed three of the men who died on the 19th of November 2010 overriding safety features of machines used underground?

A. I’m not particularly familiar with that one, but it’s obviously been stated.

Q. So, you don't recall being provided with that last piece of information?

A. Oh, it may’ve been provided, but I don't recall reading, actually reading that one.

Q. Well, did the expert panel, Mr Reece, in working up the fault tree that we have displayed at the moment and classifying potential ignition sources between likely, possible and unlikely, did it factor in the types of statements that I’ve just described to you when doing its classification?

A. Factor in as far as most of these were done before the statements and it was really the assessment of the likelihood that was considered based on the statements, that’s why it’s still in there, so, yeah.

Q. Well would you – let me frame that differently.  Given the statements that I’ve just described to you, and the timing at which the fault tree was put together by the expert panel, does anything in those statements affect or change anything in the fault tree that we have displayed in the courtroom at the moment?

A. Not particularly, because we’ve already got in there that it’s, that a diesel running in high methane is a likely incident.  It could change the diesel, running without a safety circuit from the possible to the likely as well.

Q. Because at the moment that one is an orange, not green, right?

A. Yeah, that's correct.

Q. I just want to touch on that one for a moment, because you’ll recall that some of the intrinsically safe machines used at Pike were equipped with scrubber tanks that filled with water, right?

A. Mmm.

Q. And the purpose of the water was to surround the exhaust gases in the engine and keep the machine cool, is my understanding correct?

A. Oh, well, the exhaust gas passes through the scrubber, but that’s, yeah, that’s fine.

Q. And do you recall being informed by the Department of Labour that at least one interviewee had told department investigators that he observed the float level on a scrubber tank being bypassed so that the machine would continue to operate even though it contained no water?

A. Yes.

Q. And that behaviour would be of concern to you, wouldn't it?

A. It certainly would.

Q. Because there’s a possibility that machine could overheat, right?

A. Yes.

Q. And there’s the possibility that such overheating could also provide an ignition source, right?

A. That's correct.  There’s also flame arrestors on this, so it’s not the only means of protection, but anyway…

Q. I’d just like to turn briefly to contraband because Mr Raymond has asked you several questions already that avoid me needing to go into this so much, and you mentioned yesterday and today that you, the panel does have some concerns with contraband, so it’s not been ruled out as a potential ignition source, has it?

A. That's correct.

Q. In fact in your written evidence you state don’t you that smoking materials underground just can’t be ruled out, can they?

A. No.

Q. And Mr Raymond asked you, or suggested to you earlier that contraband may have been more of an issue in 2009, not 2010, and I’ll come to that separately, but in that connection  you were asked whether if anything happened in 2010 what did that tell you about management, and you said, words to the effect that the message around contraband needs to be continually reinforced, do you recall that line of question?

A. Yes, yes, I do.

Q. Now were you present in the courtroom when I showed Mr Murray materials that management at Pike had used at the mine to reiterate the management attempts to control contraband going underground?

A. Yes.

Q. And do you recall that they, just to take an example, the training presentation that was used was dated May 2010, not 2009, so just months before the explosion?

A. Yes.
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Q. And there were contraband searches at the mine weren’t there?

A. Yes there were.

Q. And in fact as part of the Department of Labour’s investigation and your work do you recall that there are recorded instances of 82 contraband searches between April 2010 and the explosion?

A. Yes.

Q. And there were signs around the mine site, in fact right outside the portal weren’t there?

A. Yes.

Q. Would you agree Mr Reece, that efforts were being made by Pike’s management to continually reinforce the danger of taking contraband underground?

A. It certainly would appear so.

Q. Now you were asked earlier about the Coke can piece and I appreciate that clarification.  I just want to ask you one question.  As I understand it, the aluminium drink cans can spark if struck with sufficient force by rusty steel, right?

A. Yes.

Q. Well, in your view would striking by a loader of an aluminium can if it was resting on some rusty steel, would that be sufficient force or not?

A. Look I really don't know.  I wouldn't like to comment.  As I say, there has been laboratory testing done of it.

Q. That’s fine.  You just don't know one way or another, is that right?

A. Well it’s a case of again that needed to be in proximity to methane and having the sufficient force and striking that sort of body.

Q. Now, in the expert report there was a finding that even though the company had in place procedures and rules and personnel searches, there were recorded instances where aluminium cans were found in the mine, right?

A. Yes, yes.

Q. And you were provided with information from the Department of Labour about men who worked underground at Pike saying in interviews that they had discovered even if just by accident, that contraband items had been taken underground, right?

A. Yes.

Q. Do you have any recollection as to when those men worked underground?  I'm just trying to deal with the 2009 versus 2010 point.  Do you recall that some of the information was provided to you were from interview statements of men who had worked underground at Pike only in 2010?

A. Yes.

Q. Not 2009?

A. Yes.

Q. Now when the panel looked at contraband as a potential ignition source, did the panel consider whether the fact that the machines were not working for several hours before the explosion on the 19th of November and whether that made contraband as an ignition source more or less likely, or is that not part of your analysis?

A. Not exactly sure of the thrust of the question.  What machines do you mean?

Q. Well as I understand the evidence that’s come before the Commission, some of the work that had been planned for the 19th of November was not proceeding for several hours before the explosion because of power issues.  Is that consistent with your understanding?

A. Yep, yep.

Q. And so my question, and it may be that it didn't form part of any analysis that the expert panel did when looking at potential ignition sources, but my question is just whether in considering whether contraband as a potential possible ignition source was more or less likely, did the panel consider the fact that the work that had otherwise been scheduled for the day had been disrupted and wasn't being done for several hours?

A. Not particularly, not in that sense.

Q. If I could just ask one more question on this fault tree that we still have up here.  There's another potential ignition source and I don't believe you've spoken about yet and that's the one that says, “Work on open electrical enclosures.”  Do you see that?  And perhaps you could just circle it so that we're all orientated.  It’s at the bottom of the electrics, thank you.  What do you mean there?

A. There have been instances where people have worked on electrical equipment underground and that being in a live situation.  So it was in effect powered by electricity and therefore in a non-flameproof situation.
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Q. Is it possible that someone might've been doing, even a routine check, on electrical device on the 19th of November or perhaps in preceding shifts and mistakenly left a door open only for an ignition source to be created when an explosive mix of gas came past?

A. It’s possible that somebody had enclosures off but up to that point the power had been off and power doesn’t naturally re-install itself.

Q. So the type of possibility I'm describing would not be covered by the orange element identified on your fault tree?

A. Well, I don’t know.  It depends exactly what you’re driving at.  What you’re saying is the cover was left off for work to be done on it, am I right?

Q. Yes, I'm asking whether if there was the possibility that someone, just by pure mistake, left the cover off.  They’d been doing a routine check and they left the cover off?

A. Yes.

Q. Could that have provided potential for ignition source?

A. If there’s no power on there, no.  If power is re-instated to it, yes but it just depends on determining the nature of the power to that particular installation.

Q. Let me just come to a separate topic, Mr Reece, you were asked yesterday about the Department of Labour report finding that there should've been a forcing fan at the entry to Pike’s mine, do you recall that?

A. Well, that was an option, that’s what we were saying.

Q. And you responded yesterday, and really I just wanted to clarify this.  You responded yesterday that it’s, “A novel approach,” those were your words?

A. It is, yes.

Q. What do you mean by that? 

A. Well, it’s not something that’s done in coal mines and hasn’t been done particularly in coal mines because you’re actually trying to contain the gas and the dust so it actually gives you a different pressure characteristic, so.

Q. Are you aware of any coal mines in Australasia that adopt that practice?

A. I'm aware that they have done for short periods, but not as a mainstay.  Nor are we aware of mines that have got fans underground in this installation.

Q. Now, Mr Wilding asked you some questions yesterday about how accurately it should be possible to predict the economic cost of an underground coal mine project, do you recall those questions?

A. Mmm.

Q. And you talked about a range of plus or minus 5%, “ideally,” that was your word, “ideally,” for setting up a mining operation, you recall that?

A. Yes.

Q. And how many of the projects that you have handled, setting up a greenfields underground coalmining operation have proved able to predict the cost between 5% either way?

A. It’s, how many?  They all aim for as accurate as possible but then you actually don’t know what you’ve got until you get there, so that’s the difficulty, so.

Q. Well, if I just perhaps ask it differently, have any of the projects that you’ve handled setting up a greenfields underground coalmining operation proved able to predict the cost between that 5% either side range?

A. Okay, I haven't worked on a greenfields operation.  They’ve been existing operations but I'm aware of, but have been working on a number of feasibility studies for other operations and really it’s a case of, it’s a 10% generally, plus or minus 10% aiming to refine it for final operation.

Q. So just putting aside that you haven't worked on any greenfields operations, and I appreciate that clarification.  In the feasibility studies that you’ve worked on, have any of those proved able to predict the cost within that 5% range?

A. That’s the objective.  Most of them don’t quite get it.

Q. So it’d be fair to say that none have Mr Reece?

A. Not quite to 5% but that’s the objective.

Q. What about 10%, have any of the ones that you’ve worked on the feasibility studies, have they managed to stay within that 10% range?

A. Well, that’s been closer to the mark, yes.

Q. So, yes they have, or no they haven't?

A. Yes they have.

Q. Thank you.  Now you noted yesterday that you don’t have any expertise in hydro-mining right?

A. That’s correct.

Q. Do any of the other four members of the expert panel who have been assisting the department and the police as to possible causes of the explosion at Pike have expertise in hydro-mining?

A. No we don’t.

Q. Now, you’re familiar with the theory of human factors, right?

A. I am.
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Q. In fact you were co-author of an article I think dated in December 2010 about hazard identification and risk management, do you recall that?

A. Depends what you’re talking about, but I work on a number of things, yep.

Q. Let me see if I can find it, it’s a APP Coal Mine Health and Safety Project 4 Report, Hazard Identification and Risk Management and the co-authors are Chang Zu, I apologise if I’ve got that wrong.

A. Yeah, yeah, no that’s right, yes certainly.

Q. Yes okay.  And there’s a section in that article, which I’m not going to go into today just in the interests of time, it involves a discussion of human factors, do you recall that?

A. Yes, yes.

Q. Were you involved in authoring that part of the article?

A. As far as I’m aware I was, but it depends when we get to it.

Q. Well given that I now understand you have some knowledge about it, I just want to put a couple of questions to you because there’s been some evidence before this Commission about human factors.

A. Sure.

Q. Are you aware that there was a study using the human factors classification system conducted in Queensland through SIMTARS and published in 2009?

A. I am yes.

Q. And you’re aware that the human factors classification system was actually developed for the aviation industry initially, right?

A. Yes.

Q. And that the classification system applies the Swiss cheese model of human error that was developed by James Reason, is that right?

A. It’s a component of it, yes.

Q. Would you agree that the human factors classification system has only recently been applied to the mining industry?

A. It’s certainly been discussed and available and considered for probably the last 10 years or so.  Ten, 12 years.

Q. Well do you recall that the 2009 study, conducted through SIMTARS concluded that the results provided, this is the wording of that document, “A starting point for applying a human factors classification system in coalmining?”

A. I don't know about a starting point, I mean it’s human factors is applies to humans everywhere.  So, as long as that model of James Reason’s been applicable there’s been consideration of human factors and as I say that goes back some period of time.  I think our focus is probably more strongly in that 10 years been more to provide a better understanding and what it means to us in managing operations.  Yep.

Q. Now the expert panel doesn’t refer to the application of human factors in preparing its investigation report for the department, does it?

A. Yes it does.  It actually, it’s listed in as one of the references in the report.

Q. So it was part of the methodology that the investigative panel used?

A. Well it wasn’t – it was consideration in the full range of the model.  So the human factors and workplace and management issues.  So…

Q. Mr Reece, are you aware that there have been reports of a keynote address that James Reason gave in 2006 where he suggested that the application of the Swiss cheese model may have resulted in too great a focus on collective responsibility at the expense of assessing personal responsibility?

A. I’m not specifically, but I’ll take it as noted.

Q. Well have you heard, and I’m just mindful that your article was written in December or at least published in December of 2010, are you aware of a text from 2003 in which James Reason suggests that perhaps we should revisit the role of the individual?

A. No I’m not.

Q. Well would you agree with me that it’s important when looking at the cause or potential causes of an accident to consider not only the factors in existence, but also the decisions or actions, inactions of individuals involved at the time?

A. Yes.

Q. In fact you said earlier to Mr Raymond, didn't you, in connection with I think safety more generally and please don’t let me mistake you, clarify this if I’ve captured this the wrong way, but, everyone has a part to play in it?

A. Yes.

Q. Is that right?

A. Yeah.

Q. Is it fair to say that every person working underground in a coal mine and on the surface, bears a degree of personal responsibility for their own safety?

A. Yes they do, yes.

Q. Because even if a company’s directors and officers have systems in place you’ve still got people, right, who sometimes make mistakes?

A. And that’s the thrust of human factors so it’s about their level of understanding and competence and knowledge, yes.

Q. And you actually spoke about that point during a radio interview on Vision Radio Network just a week after the 19th of November 2010, didn't you?

A. Yes.
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Q. I’d just like to play one snippet of that interview, and just to confirm one point as I conclude, Mr Reece.  Ms Basher, if we could just play the snippet of the interview, and just to orientate you Mr Reece, I know it was a longer interview, just ask you Ms Basher to play where the radio interviewer asks you about why coalmining is so dangerous, and then you gave an answer and then the interviewer went into another topic, so I’m just going to take that one piece if we could please?

RADIO INTERVIEW PLAYED: 


“Interviewer:

Why is it so dangerous?  Why are those kinds of – just give us a bit of background as to why this, those problems can be just so prevalent?


Mr Reece:
Yeah, okay, the coal, coal mines and coal seams generally have inherent within them, within the coal, methane.  Typically methane.  Methane’s very similar to the, to the gas used in your barbecue.  So it, it just naturally seeps out of the coal seams and there’s, there’s a lot of work done, a lot of monitoring done to, to manage that, but, but sometimes you’ve got, you’ve got people, you’ve got a lot of expert systems in place.  Sometimes people make mistakes, sometimes the systems break down and you can get a number of factors that line up in a normal fire situation.  You get an ignition source, a fuel source, and oxygen and you’ve got, you’ve got an explosion of fire.”

Q. Thank you Ms Basher, that’s – just stop it there I think Mr Reece, because the interview otherwise goes on, but those were your words at the time, just a week after the explosion, weren’t they Mr Reece?

A. Yes.

Q. And you would agree with that sentiment even sitting here today?

A. Yes.

cross-examination:  MR MABEY
Q. Mr Reece I represent Pieter Van Rooyen, who was the technical services manager at the mine from the 3rd of February 2009 until the 3rd of November 2010.  Yesterday you made one would think an obvious statement, that ideally a mine should have a forward plan for say five, 10 years?

A. Yes.

Q. Medium to long-term planning?

A. Yes.

Q. Because if you, as you said today, that you don’t know what you’re going to get until you get there, but it’s always best to be as well advised as you can before you start going, agreed?

A. That’s, yes, I do.

Q. The mine design criteria would include geological knowledge, obviously?

A. Yes.

Q. If a mine is commenced without adequate geological knowledge, then there’s unknown barriers, unknown factors that could cause all sorts of disruptions to the future planning?

A. That's correct, yeah.

Q. Design changes?

A. Yes.

Q. Dr Bell in his report or part of the panel’s report in the DOL report, and I won’t put it up, it’s 11.1, said that it was quite clear the mine geology envisaged prior to intersection with Brunner seam coal resource was over-simplified, given the relatively widely spaced drillhole intersections and the absence of road access over the proposed mining area.  Helicopter supported drilling of mostly vertical exploration holes did disclose the extent of the Brunner seam but did not allow its close definition within the Hawera Fault.  After intersection of the Brunner seam and the workings PRCL used several innovative exploration tools, in particular, in-seam drilling.”  He’s saying they were only going to find out what was there when they got underground, in any detailed sense?

A. Ultimately, that’s what you’ve got.

Q. Yes.  The early drillholes or in-seam boreholes that were undertaken were exploratory?

A. Mmm.
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Q. Given the lack of knowledge of the underground geology that’s fair enough?

A. Yes, yes it is.

Q. Mr van Rooyen came to the mine at a stage when the development was, as he will put it, completed to 10 metres beyond the A heading breakaway leading to the ventilation shaft.  A heading had been completed to the base of the shaft.  That’s something that you can picture?

A. Yep.

Q. And on his first day the mine shaft collapsed?

A. Yep.

Q. He reported in MED, please Ms Basher, 0010070105/4, 2.1 if we can please.

WITNESS REFERRED TO MED0010070.105/4

Q. “In-seam drilling commenced in December 2008.  The initial phase of exploration was aimed at the development around the pit bottom area and with GBH0002 the second in-seam drillhole, a large unknown geological structure was intersected ahead of the main mine development.  This structure had a severe effect on the drill program and resulted in the drilling of a number of holes crossing through approximately 220 metres of stone ‘graben’ (as the structure was locally termed) to intersect coal on the western side of the structure.”  That's something that you've obviously become familiar with as part of your work?

A. Yes.

MR MABEY ADDRESSES THE COMMISSION – REFERENCE TO GRABEN
cross-examination continues:  MR MABEY

Q. The graben was essentially a stone area from pit bottom coal through to where one west mains began, about 220 metres.  Something that was unknown up to the point really of when Mr van Rooyen started work there.  So as someone responsible for the mine design within the TSD, the technical services team, not only was he faced with a collapsed mine on day 1, his forward development was, to use your words, to see what you're going to get when you got there?

A. Mmm.

Q. There's been reference to the need for in-seam drilling for gas drainage purpose isn't it. Dr Bell referred to it as innovative.  But coming back to the issue of the use of in-seam drilling.  There was complete justification from the beginning to classify in-seam boreholes for exploratory purposes.  There was no point in degassing coal you didn't know existed?

A. Yep.

Q. You've mentioned to one counsel yesterday, that when you're dealing with unknown quantities, unknown features, unknown geological factors that may cause mine design changes, you tend to be managing on the run or “could be managing on the run,” to quote you?

A. If I haven’t got enough information then things change, then yes.

Q. And in other words or another phrase you used was that “you're behind the game?”

A. Yes.

Q. Mr van Rooyen is going to give evidence and will confirm on oath what he said in his statement which has been posted, and will say that it would have been beneficial when he started to have had a documented overarching design plan that integrated mine design, ventilation, gas drainage, outburst management and gas monitoring to take advantage of potential synergies, all of these things being complimentary?

A. Yes.

Q. Now ideally that’s what should exist?

A. Definitely.
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Q. This is your five to 10 year forward plan so people are working within a framework, they can co-ordinate with each other, they know where they’re going?

A. Yes.

Q. When Mr van Rooyen started at the mine he said there was no such plan there was the Minarco studies but it was his experience as the person responsible for forward design that the, although the Minarco documents provided an overall concept, they were proven to be inadequate because there was constant changes needed.

A. Mmm.

Q. As information was gathered changes were needed regularly and he says this, and acknowledging it was in his scope to look at mine planning, “I found it difficult to develop an integrated plan for the mine due to the limited and emerging geological knowledge leading to constantly changing mine designs which were made in a piecemeal fashion.  In addition these changes had a down-stream effect and required necessary changes to other elements such as ventilation and gas drainage.”

A. Yes.

Q. And he says this, and I'll ask you to comment on.  “I consider that too much of my time and that of consultants was focused on crises management arising from constant design changes.”  Does that description to you apply to a person who’s come into the management structure of a mine with completely inadequate information without a comprehensive overarching plan, forced to do, as you said, manage on the run?  Do you agree?

A. Yes.

Q. And without any knowledge of what you were going to say, he will confirm on oath this statement in his brief, “As new geological information was secured at the mine, design changes were required.  In many ways I felt that my design was being effected on the run.”

A. Mmm.

Q. “With little by way of co-ordinated overall planning.”  I’ve listened to your evidence in the last few days and it seems to me that the description that my client gives of his situation within the management of this mine is consistent with what you’ve said about the lack of information that was there, the lack of an overarching structure and with the appearance of people almost working independently and on the run, agree?

A. Yes.

Q. I don’t want to go into the intricacies of the gas drainage with you, but just one issue, free venting.  Yesterday you told us that free venting is not common, it’s something that, I think to paraphrase used to be avoided but it really depends on the knock-on effect?

A. Yes.

Q. There was free venting in this mine and indeed Mr Brown of Drive Mining, recommended it at one point?

A. Yes.

Q. He was concerned that to overcome inadequacies of the existing drainage system, free venting would be appropriate?

A. Yes.

Q. And he was one of the experts consulted for the obvious reasons you’ve given.  He said, quoting from his July report, “That the holes in question,” he was talking about certain holes which were described in the report, “Need to be depressurised by allowing the gas and water to escape to atmosphere.”  That’s just, escape to the atmosphere within the mine?

A. Yes.  My understanding, his concern was that it was going to create later, greater hazards that needed to be addressed by doing that.

Q. Yes.  Well, there’s been reference to the inadequacy of the gas drainage setup, system?

A. Yes.

Q. And the justification of those criticisms will be determined by others, but are you aware that when Mr Brown returned in September, his report commented on the effectiveness of the free draining?

A. Yes.

Q. And that there were distinct improvements?

A. Yes.

Q. As a result?

A. Yes.
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Q. He was able to say that there’s no question the system is undergoing improvements in both hole monitoring and management, information regarding this is on a separate issue, information regarding the individual hole gas flows is now able to be measured.  This commenced on the 20th of August and in recent weeks measuring sets have been installed both in in-seams, sand pipes in the bottom the gas riser.”  Now I appreciate that’s not directly focussed on free draining but it’s a comment that he’s made about improvements in the gas management system in the mine?

A. Yes, yeah.

Q. He says that the current management of the seven remaining online in-seam gas drainage holes, so there’s more controlled state, and is generally complimentary of the improvements in the gas drainage system?

A. Yes, I’m aware of that.

Q. The reason I’m asking you, is this.  Mr Van Rooyen comes to the mine in a situation where he’s faced with pit bottom in coal developed up to the shaft – independent of issues of the collapse on the day he arrived – he then finds out that he’s got 220 metres of rock ahead of him.  He’s using boreholes to find out what’s going on.  They get to the other side of the graben and there’s coal and then perhaps some semblance of a forward plan can be developed.  Would you agree that despite the criticisms you may have made of the gas drainage system that when Mr Brown comes back in September, he’s actually noticing improvements and developments are positive?

A. Yes, yes, he’s obviously said that.

Q. In the DOL report at page 85, I notice this comment, concerning the Brown report in September that, and the advice that he had previously given, “It appears that PRCL was heeding this advice.”  And then he talks about core samples and compliance with that advice as more holes are being drilled.

A. Mmm.

Q. This mine was developing in a, as Mr Van Rooyen says, in a piecemeal way?

A. Yeah.

Q. There was no overarching or co-ordinated structures, the geology was unknown and they were struggling with it.  Mr Brown was consulted as were other experts.  It can’t be said, and I don't know if you’re saying this, that my client and people in the, in his team, were ignoring that expert advice, it seems to me that they were following it, as Mr Brown confirms.  Would you agree with that?

A. To a point.  There’s certainly been uptake of it.  My concern is that they’re still indicated as issues there simply because the drainage line was blocked.

Q. Yes.

A. And also similarly because we’re getting things like the ABM panel, intersecting boreholes and having significant gas flows.  Now I accept that that’s an unfortunate reality, accept that there’d been improvements made, my concern is that there were still improvements that had not been included and that was my main concern, the fact that we’ve still got the same size gas drainage range, and little else, so, and that actually necessitated the need for free venting.

Q. Which was proved to be effective, at least in the short-term, according to Brown?

A. For a short-term solution.

Q. Yes.

A. But the ongoing problem was still there, that’s my issue.

Q. Yes.  It was always the intention to drive towards a second egress and create the, and install and lay the pipe?

A. I accept that, the problem is there’s a lack of ventilation and there’s an issue with the ventilation to even get there.

Q. I agree with that and I want to come to this.  You’ve made the observation that a ventilation officer is a position that needs to be created at the outset dedicated specific role from woah to go?

A. Mmm, yes.

Q. It seemed to me that you were saying that the advantage of that is you’ve got someone on the ground who’s able to focus solely on issues such as ventilation, gas monitoring, take control of VCD’s?

A. That’s certainly my experience, yes.

Q. Rather than have perhaps those roles spread across a team, with different individuals for example checking the quality of the VCD’s, someone else doing monitoring checks, someone looking at drainage, someone looking at ventilation design.  Better to have someone who’s able to focus day-to-day at their desk in the mine on those issues?
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A. Ideally that’s our experience.  That doesn't mean that the other people don't do it as well, but there needs to be somebody that’s ultimately responsible.

Q. I'm not suggesting that other people don't get involved?

A. Yep.

Q. It’s always better to have someone who turns up each day at work who can focus on those essential issues?

A. Yes, that’s our point.

Q. So a lot of the criticism that you and your team have arrived at in this case has focused on such things as ventilation, the adequacy of the ventilation control devices, gas drainage and monitoring?

A. Yep.

Q. The list that was given to you by one of my colleagues.  Mr van Rooyen came to the mine from his position in South Africa and was appointed as head of the TSD with no ventilation expertise at all.  He made that clear when he arrived taking on the position.  He’s a geologist.  But were you aware that on his arrival or very shortly after, he made a specific approach to the company to have a ventilation officer appointed?

A. No I'm not.

Q. And that that approach was denied and he was informed that a ventilation officer is not needed under New Zealand regulations, that the mine was not at the stage where a ventilation officer was needed, and in any event it was someone else’s problem not his.  Are you not aware of that?

A. I certainly don't recall it, but I'll take it as no.

Q. Well that's certainly something that he will say in evidence that on arrival he identified (a) his lack of expertise in ventilation, his knowledge of Australian and South African regulations which require ventilation officers, and irrespective of the lack of a similar regulation here he wanted such a person in his team so on a day-to-day basis there was someone looking at these essential issues which you've identified?

A. Mmm.

Q. I'm sure that you would agree that a person in his position accepting from the outset his lack of expertise in ventilation, was acting extremely prudently in the management line, going upstairs and saying, “Look I need someone to do this job.  I need the expertise in my team?”

A. Yep.

Q. That would be prudent?

A. Yes.

Q. What say you to the fact that the request was turned down on the basis that there's no regulation here in this country and that we're not at the stage where we need an officer, a ventilation officer yet?

A. Well it’s not for me to say other than the point of pragmatic risk management and identifying your hazards and providing capability to respond to those, regardless of what regulation says.

Q. But I think it’s your evidence that you need someone in that role from day one?

A. That's what we've said.

Q. To your knowledge, was a ventilation officer ever appointed at Pike?

A. We actually ended up going around in circles to find out whether it had or had not, and it would appear that a ventilation officer had not.

Q. The issue of the goaf fall looms large in your first and second scenarios?

A. Mmm.

Q. And I'm not here to argue the toss as to whether they should be first, second, third or fourth.  They are your scenarios and that's for you and others to look at.  But lest there be a perception that a goaf fall is unexpected or should be prohibited or mitigated entirely, that's something that is part of the mining process?

A. It is, yes.

Q. But your point yesterday was that what occurred or what may have occurred here was not a plate-like failure that would create what's known as windblast.  It’s something more progressive and perhaps greater than 10 cubic metres?

A. Yes and I probably should correct that in how it came out.  I think I said 10 square metres.  It should be 10 metres square, but anyway that's... But you're not talking the whole thing failing.
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Q. No we’re not talking of failure as such that would enter into windblast territory as it’s defined?

A. No we’re not.

Q. In the appendix to the DOL report is this reference.  This is appendix number 6, the collaborative expert report.  Under 6.3 strata control, it’s at page 12 of appendix number 6, when you’re talking about strata control.

WITNESS REFERRED TO DOL REPORT – APPENDIX 6 PAGE 12
Q. “The objective with pillar extraction is to quickly remove the block of de‑stressed coal and retreat before the roof falls.  Determining the geometry of such a block to provide this control failure and retreat mechanism is based on geotechnical design and validated with trial and error.”

A. Yes.

Q. I think today that you’ve said that given the panel number 1 is the trial panel if I could say that, this is the first goaf extraction, the anticipated dynamics of the goaf fall was something that were just unknown, Have you any precise terms?  

A. Yes.

Q. There would be trial and error as the mine developed to determine what might be expected as second, third, fourth panels?

A. And indeed with the actual progression of the goafing in that first panel.

Q. Later on under strata failure it said on page 18, 7.5, “Strata failure and roof collapse are not undesirable events in an extraction panel.  What is desirable though is a controlled and progressive failure of the roof that leads to regular de-stressing of the mining area.”

A. That’s right.

Q. It may be inadvertent that when my friend Mr Raymond was questioning you before he was talking about another scenario, perhaps away from panel 1 and referred to another unplanned goaf collapse.  I'm not too sure what he meant by unplanned but the point is that goaf collapses are just part of the process?

A. Yes.

Q. They’re planned for and expected?

A. To a point, you can create mining situations of which my understanding this is not one but you can create different extraction situations where it actually doesn’t cave.  You may lose minor, what we call “skin failure” you may lose some small amount of the immediate roof, but by and large you actually aim to keep the roof intact.  We still term it a goaf but that’s a slightly different mining design than this.  So this one was designed to collapse.

Q. And Dr Bell at page 60 of the sixth appendix refers to, “Goaf collapse to the base of the island sand stone would have been expected geotechnically from knowledge of the rock mass properties.”  So, he's talking about the same thing?

A. Yes.

Q. I'm interested to look further what the doctor says concerning island sand stone because it relates to a matter put to you yesterday by Mr Wilding which I take issue with.  I wonder if we could have please, Ms Basher, DOL3000130007/59?

WITNESS REFERRED TO DOL3000130007/59
Q. Do we have there a sectional view of the geology of the mine starting from the Paparoa coal measures at the bottom and then into the main seam above that, the interburden below the Rider seam and then the island sand stone?  And in the passage I've quoted to you from Dr Bell, “Goaf collapse to the base of the island sand stone would’ve been expected.”

A. Mmm.

Q. In other words, taking away the interburden up to the Rider seam?

A. Yes.
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Q. I think yesterday you said, if I remember correctly, that your scenario of goaf fall to fit into possibilities one and two, for the explosion, may not have involved a collapse up to the island sandstone, may not have involved the fall going up that high.  Did I hear you correctly?

A. Well, I don't know that we were dependent on just how high it went, but I was alluding to was the wider you make the extraction, the excavation, the higher the potential cave-in characteristic is, so roof rock will naturally cave to a stable, or a more stable shape, so it tends to arch.  It tends to, what we call, dome out.  If you think about a dome being a fairly stable structure in this situation, so at one width it will dome out, if you expand that it will dome out and it’s typically expected to go higher  until the point, potentially the point where you reach a massive strata that could bridge over, so…

Q. Well, yesterday in a question from my friend Mr Wilding, you were asked about Dr Bell’s comment on his observations of the shaft’s failure?

A. Yes.

Q. And he says at page 60, and it was quoted to you, this is off the appendix, “Ravelling failure some 30 metres into the island sandstone is consistent with the observed bedding that can be seen in outcrop for example in the so called black hole to the west of the mine workings and steeply dipping joint sets could act as release surfaces in a 45 metre wide unsupported or recently collapsed panel.”  I understood his question to be and I think he put it quite directly, is that observation as to how the island sandstone performed or acted in at the time of the shaft collapse on the day that Mr van Rooyen started work, did that or should that have impacted upon the decision to widen the panel?

A. Yes.

MR WILDING:

Sir, could I just clarify for the record that I don’t think that that was put, that particular passage.

MR MABEY:

I’ll take that back.  

cross-examination continues:  mr mabey

Q. I think Mr Wilding that I am correct in saying that what was put to you, Mr Reece, is that the fact that there was ravelling failure 30 metres up into the island sandstone, does that or should that have impacted upon the decision to widen the panel, correct?

A. In – I would suggest that that’s a piece of information that needs to be considered in the cave-in of that panel.

Q. Yes.  But did you go as far yesterday to say that it should be a factor that would prevent the widening of the panel?

A. No, I didn’t, no, that wasn’t my intent.

Q. No.  I certainly took the implication from the question that was certainly Mr Wilding’s possible view, looking for your comment.  I understood you to say that perhaps it should have been something to limit the extension of the panel –

A. No, I was saying it’s information that you need to be aware in deciding whether you’re going to or not.

Q. Right.  Well, you’re aware of the Strata Engineering report that was carried out for windblast potential in the expanded goaf?

A. Yeah.

Q. And the report, and if we could have it up please Ms Basher, it’s INVESTIGATE.03.175381/1 and then at 4?

WITNESS REFERRED TO DOCUMENT INV.03.175381/1
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Q. We go to the second to bottom heading please, bring that up.  “Island sandstone is almost certainly thick and competent enough to bridge indefinitely across the planned 31 metre wide panel 1.  In the absence of major low to mid angled structure of wider spans up to 50 metres progressive failure is considered likely.”  In the concluding remarks which are shown at the bottom, “The available borehole data indicates insufficient readily capable immediate route to choke off a potential windblast.  The thickness and competency of the island sandstone above the readily capable strata is such that bridging would be anticipated over a panel width of 30 metres with the potential for large areas of open goaf.  However, it would be anticipated that should failure actually occur it would do so gradually over time with structurally controlled block sizes insufficient to result in windblast.  This has been the experience in the adjacent Spring Creek Mine,” and then they go on to say that in the case of a wider 50 metre panel is progressive structurally controlled goaf formation is considered likely.  The reason I'm referring to that is that the report from Strata when it comes to expanding the panel from 31 to possibly up to 50 metres is indicating that any collapse in the island sandstone would be progressive and gradual?

A. That’s what they're saying.

Q. The company obtained a further report from Mr Lawrence of GeoWorks Engineering Limited on a similar subject, and that is DAO.001.10780 and it’s at page 4 please, and if we can go down to the bottom half of that page please?

WITNESS REFERRED TO DAO.001.10780   

Q. The conclusions of the model outcomes, the results of the modelling. Point 2, “Roof caving occurs to the base of the island sandstone in all models.  Caving of the island sandstone can be expected for the 70 metre wide panel too.”  They were looking forward to the second panel.  “Minimal caving of the island sandstone is indicated for the 30 metre wide panel.  Increased height of island sandstone caving is indicated for the 45 metre wide panel.”  That conclusion from the modelling is consistent with what had already been said by Strata, agreed?

A. Yes.
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Q. When Dr Bell was commenting in the appendix about the result, the effect, of widening the panel and had made his observation about what had happened to the sand stone, in the shaft collapse.  He said that, “Based,” this is at page 60, “Based on the ventilation shaft collapse model it is considered more probable that a slow ravelling-type failure would occur over days to weeks once break‑back had occurred to the top of the Brunner/Rider seam.”  All of this information, and I accept that this is after the fact of Mr Bell, all of this information boils down to this doesn’t it.  The panel was to be expanded, reports were obtained, Strata said there could be break-back further into the sandstone but progressive?

A. Mmm.

Q. GeoWorks said the same thing but said, “Got some reservations about the assumptions we’re making.”

A. Yes.

Q. Dr Bell subsequently was of the same view?

A. Yes.

Q. And of course the people on the ground, including my client, would have hands-on visual knowledge of the, what happened when the shaft collapsed, what the sand stone did, what it looked like?

A. Yes.

Q. And from a geologists perspective that may have been very useful, would you agree?

A. Yes.

Q. The DOL report says, at page 27, in the summary this, “PRCL went ahead with the extension of the panel with extraction limits to maximise the extraction of coal.”  And that’s correct, the panel was extended, the goaf was extended and one or two of your scenarios relies on the goaf fall and that can't be disputed?

A. Yes.

Q. But it says this, “In spite of a lack of specific geotechnical advice and geological data about caving behaviour.”  Now that’s come from the summary in the DOL report.  It’s been quoted in this week, it’s been referred to.  The reality is, and I ask for your comment, is that the panel width extraction or the panel was widened, not in spite of a lack of specific geotechnical advice and geotechnical data but with and as a result of that data, would you agree?

A. I understand your point.  I think the concern that was being made was to some extent based on Dr Lawrence’s qualifier that he would like to see more information but I understand your point.  The point for me is it was going to cave.  The widening factor meant that it’s potentially going to cave higher.  It’s actually not the height that concerns me as much as simply the caving characteristic, the fact that it was going to cave and that would prompt caving and what width, what expanse of cave concerns me more.

Q. Yes, and of course the wider it is the more caving potential for lack of bridging quality?

A. Yes, but I take your point as far as in spite of, rather than with the information.

Q. And my point is that this particular reference in the DOL report, I suggest to you, is completely wrong and misleading to say that the company, and it was my client who signed off the permit to mine on the extension, the company had obtained the strata report, it obtained Dr Lawrence’s report which was consistent with strata but he said, “I’ve got reservations about my assumptions.”  Dr Bell comes in and says, “Well, it would’ve been progressive over time.”  This particular aspect of this report which is essentially saying, and it does say this, “The company did not pause to gather the information it needed to fully assess the hazards associated with the decision that is to widen the panel, is inaccurate, wrong, misleading and unfair.”  Would you agree?
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A. I wouldn't say that we’d go to that extent, but our concern was that there was information that did not appear to, didn’t entirely appear to have been paused for, that’s all.

Q. But there was nothing in any report obtained that said, “Don't widen the goaf.”

A. That's correct.

Q. And the decision to sign-off the permit to widen it was made after expert consultation?

A. Yep.  Can –

Q. Which you would expect is a prudent management step?

A. Yes, you would.  Part of the frame of reference that we were coming from too was to understand why the concern with widening the panel, and it seemed to me particularly to me as an operator in this instance that it was more primarily concerned with surface subsidence as has been mentioned, rather than an actual cave-in of the goaf, and in that respect I have less of a concern with the widening from the subsidence point of view, and similarly and to the point being, what is the cave-in characteristic going to be and the immediate working of working area of that particular excavation.  That’s my focus.  But we were concerned that it was more, more concerned with managing the subsidence rather than the goaf cave-in.

Q. Yes, and I appreciate the point.  I mean the island sandstone was sufficiently robust to deal with any subsidence issues which may have got the company into trouble with their access permits.

A. Yes.

Q. But the way that that particular comment is put and the way that other things have been taken from Lawrence’s report would suggest to someone reading this report that goaf shouldn't have been extended.  The panel should have stayed 31?

A. I appreciate that.

Q. And I’m suggesting that what is not just an inference, it’s a statement in this report, is wrong, misleading and unfair, particularly to my client.  Would you agree?

A. I take your point.

Q. Yes, because the emphasis has been made later on in the DOL report at page 131, at 318.9, really perhaps to hammer home the executive summary point, that Lawrence had noted that extending panel 1, 15 metres down dip had decreased strata stability against a flanking normal fault, something that was put to you yesterday by counsel.

A. Mmm.

Q. Well, that’s it, just a geological reality, isn’t it?

A. It is.
Q. You’re going towards a fault you might get some instability in that direction?

A. You could expect it, yes.

MR WILDING:

Sir, I don’t wish to take time correcting certain matters, but rather simply wish to record that the transcript at pages 4596 and 97 accurately record the questions that I asked and their tenor.  

the Commission:  

Four?

MR WILDING:
Sorry, 4596 and 4597.

cross-examination:  MR HAIGH – nil

questions from COMMISSIONER HENRY:

Q. Mr Reece, several questions, you mentioned at some stage the name “spaghetti junction”?

A. Yes.

Q. And you made an oblique comment about that name.  I took it to mean that you were concerned in some way about that area?

A. Oh, I find it somewhat perplexing.  It’s almost an admission that in a formal sense that this is less than ideal, simply by the fact that there’s so many utilities running in a disordered manner that even the mine acknowledge that it was not ordered, so it was just – and my comment, and my question, my discussion in the early stages of the investigation was along the lines of do people actually really formally call it that?  So it was more some degree of surprise to some extent because I actually needed to clarify what we were going to call that sort of an area and I was surprised that it was actually formally referred to as that.
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Q. So that really relates to the design of the mine, in your mind?

A. Well at that point, and that's not to take away from yes if you have difficulties in those changes that occur that you do need to modify and things are less than ideal, but it was just striking the number of services and the array was perplexing.

Q. Now the next question I have is about drainage, gas drainage, and I just want to make sure that I understand that if I follow your evidence, that given the amount of methane at Pike River?

A. Yep.

Q. The first approach should have been to reduce the level of that methane?

A. Ideally, yes.

Q. Through drainage?

A. Yes.

Q. And then deal with the rest through ventilation?

A. That's correct.

Q. And I think you said that the areas to be mined should be drained for a certain amount of time or an amount of time before extraction started?

A. What we typically find is that you need time to drain.  So it actually needs to be, ideally, factored into your mine design so that you can get drainage holes in advance of the mine workings so that you give the area a sufficient amount of time to drain to a level whereby the ventilation can then manage the rest.  You can't actually drain all of the gas out of the coal so it’s a case of minimisation and it depends on the seam characteristics as to how long that’s likely to take and what the expanse is that you're trying to drain from and the spread of the holes in that area, so there's a number of factors.  So it’s not actually a case of simply wanting to have time before you go in there.  It’s actually needing the time to allow it to drain is the point.

Q. That, from what I heard, could be as long as six months?

A. Well it depends on the characteristics.  If you're talking about an expansive area that could be significant.  I wouldn't expect that that area of the mine would need anywhere near that sort of time and that's to do with the permeability, the actual allowance of the flow through the coal, but in bigger operations six months is not uncommon.  But it’s more a case of trying to get a reasonable estimate of what the duration is so that you can plan for it.

Q. And in regard to ventilation I think you explained very clearly how the amount that was going in to start with is dissipated by various means including resistance of the tunnel and so on?

A. Yeah.

Q. Is it normal in your industry to build in safety buffers if you like in these calculations?  In other words from a layperson’s point of view, say you needed 130 litres a second out a certain point?

A. Yes.

Q. Is it, given all the problems that you might have, is it normal to try and make that 150 or how do you do it?

A. It’s probably not a case of problem.  It’s just the physical engineering and the physics of providing ventilation.  So by nature you need to overdesign in order to get an appropriate quantity to the location that you need it.  But it’s also about having quality of installations, so it’s twofold, yeah.

Q. So it’s overdesign and quality?

A. Yes.

Q. Was the two factors you talk about?

A. Yep.  But the overdesign, again you're actually installing the ventilation and the ventilation devices.  Part of the process needs to be fairly regular monitoring and assessment of it, of the ventilation system so that you know what your efficiency is, and if the efficiency starts to drop off, then things need to be done.  

1250
A. And there are options such as improving the ventilation devices, obviously but also adding other roadways, indeed that’s what they were in the process of doing was completing that third roadway but also then potentially increasing fan speeds or even changing fans or providing different systems but it’s a case of designing and engineering that system.

Q. My final question really is with regard to the expert panel exercise that you’ve been through where you’ve given the lack of access.  You’ve had come up with various scenarios based on the best information you could get and I think we appreciate very much that work.  It does leave a fairly nebulous situation which can't be avoided, I guess, but has any work of this nature been done before elsewhere where trying to solve this conundrum without access.  Have you personally or any of your members of your panel had any experience similar to this in the past?

A. Similar but obviously not the same sort of extent but yes, and it typically ends up being done through boreholes.  And my personal experience has been attempting to get in with boreholes particularly into goaf areas but then even when we were able to gain access to the work areas, if it’s in a goaf you just can't get in there to know, but obviously in other areas, David, Professor Cliff has certainly conducted an extensive amount of work in attempting to analyse similar situations again with boreholes with cameras and so on and whilst there is a certain amount of description it’s still quite elusive.  Even some of the mines, so there’s been, sadly in Australian context, in recent times there’s been similar sort of events that have also been attempted with cameras and indeed, re-entry and not necessarily conclusive but certainly refining, I suppose, that’d be the point.

questions from Commissioner bell:
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Q. Mr Reece, good afternoon.  I’ve got a few questions on a range of topics.  Just on the first one, if we look at one of your premises for this matter was the goaf fall releasing large volumes of methane through cross-cut three one west stopping.  If this stopping had been built to a 5 psi standard?

A. Yeah.

Q. Couldn't the explosion have been avoided altogether?

A. I don't know if we could – it depends on the nature of the explosion, and if indeed that’s been the only source, but it starts to limit the options.  It would be a case or the expectation would be a case it would be contained within the return.  If it was the fan that provided an ignition source or indeed a diesel that was in that return, then potentially not, but it reduces the likelihood of other situations.

Q. We've talked about the main fan a lot here.  I mean I just want - have you come across a main fan being underground anywhere in the world?

A. The only installation – sorry, a main fan, no.

Q. Yes.

A. A booster fan, yes but a different situation.

Q. Should the regulator have allowed that main fan to be there?  As a regulator yourself in another life?

A. I couldn't have.  It’s simply because of the fact that it’s in immediate danger of damage and you don't have the ability to for ongoing ventilation.

Q. Just a bit more on ventilation.  In Mr White’s evidence which he will give next week on paragraph 50(d), he says there was more than adequate ventilation?

A. Mmm.

Q. Whereas in 69 and 70 paragraphs of your statement, you're basically saying that's not the case, that at least one working face should have been stopped?

A. Yes.

Q. What's the Commission to take of these two opposing views?

A. I guess my understanding from an earlier statement from Mr White was also an acknowledgment that they were actually having to reduce the ventilation quantity and indeed throttle back auxiliary fans in that inbye area.  So to us there was an acknowledgment that from a mine perspective ventilation was sufficient to run a certain amount of mining areas.  Our concern was they were trying to do too much.  The other thing that we found was that, and I've touched on it in the, it was touched on in the report, was that the auxiliary fans in 3 and 4 in the furthest extent of the mine in that six cut-through area of one west, were actually providing a boost.  
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A. So they were actually assisting the ventilation and that’s not intended to be the design, they’re not supposed to work that way, so we still have concerns that it’s not quite sufficient.  Indeed even the deputies’ reports were saying that they were often modifying the flow through the auxiliary fans to get sufficient control.

Q. This is probably ventilation as well, but do you think that the, and I know you’re not a hydro-mining person, but do you think the hydro-mining panel could've safely have been mined.  We’ve heard evidence of methane being wafted off there, the fringe, the goaf and the workings when the monitor was started up, could that have been mined safely with the ventilation as it stood?

A. It would appear that even with the ventilation as it was, there was still situations where significant volumes of methane were being flushed out into the return so even if the ventilation had been beefed up there’s still that concern that there’s significant volumes going through that fan and that’s something that wouldn’t have been allowed, so potentially there’s need for removal, dilution, something else to control it.  At the time, not acceptable to send 5% down a return.

Q. Just getting onto the FAB the fresh air base, well, we’ve looked at this in some detail across the Commission, whether it’s a changeover station or a refuge bay or an FAB can you comment, was it any of those.  I mean in terms of a brattice door, water running down one wall, a methane riser within, does it fit the definition of any of those areas?

A. Not from our experience it’s not the location that you would’ve had it if you were indeed, you should have something.  You need a changeover station, you need some means for changing breathing apparatus in an underground mine in order to affect an escape but you would be aiming to have that in, as far as you could, a position of safety.  And some of those things don’t add up to a position of safety, aside from the brattice door.

Q. Just on another topic, talking about the inexperienced workforce or the number of new people working there, as a mine manager, what’s the sort of normal ratio you would expect inexperienced workers versus experienced workers?
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A. Gee, that’s actually changing with time.  You’d like to say no more than about 10 or 20% inexperienced workers.  But the sad reality we’re facing at the moment with expansion in our industry is you might be up to 50%.  You certainly wouldn't want to go anymore than that.  You need, and even at that level, that’s concerning for me because – and that can even relate to the level of supervision and depth of knowledge of supervisors in that area, 50% starts to become way too much, that’s starting to be the numbers that we’re looking at.

Q. Do you have any feel for the numbers at Pike?

A. No, I don't.  I really didn’t have a look.

Q. We had evidence from a Mr Albert Houlden who did make comments along that area that there was a large number of experience – inexperienced miners.  Do you think the contraband problems could be maybe a little related there was inexperienced people there that didn’t realise?

A. I would expect so.  That’s typically how it arises because people don’t appreciate the nature of the hazard and it doesn’t, it often doesn’t strike them as something that’s evident.  You can’t see gas.  You can’t smell it.  You can’t – methane.  So, it almost becomes an unknown or an unnecessary until people can comprehend the gravity of the energy involved, so…

Q. Talk about ignition sources just very quickly, based on your report, or the expert panel’s report, the main fan is a low probability than for arguments sake, other electrical installations inbye the mine, is that?

A. That's correct, yeah.

Q. With respect to diesels, are there any documented cases of diesel vehicles being sources of ignitions in this sort of situation?

A. Well there’s, you’re going back quite a number of years, there are instances of diesels being sources of ignition.  In recent times it’s more to do with them being uncontrolled in, not being able to be controlled in a high methane situation, not necessarily creating an ignition source, but certainly creating a great degree of alarm, so there have been instances where diesels have caused an ignition, or suspected to have caused an ignition.

Q. And frictional ignition, rock on rock, I mean how common is that?  I know, I accept, you know, that the other variations of frictional ignition, but rock on rock, is that particularly?

A. Yeah.  It’s one of those things that’s not been excluded.  There’s been laboratory testing that’s been able to replicate or to demonstrate it, but it’s one of those things that’s not been found in a true mining sense.

Q. And just getting onto gas monitors, did you check the calibration records of the gas monitors that were in use at the mine?

A. Yes, there was some work done on those but I don't recall exactly all the upshot of the –

Q. So you can’t comment as to whether or not they were poorly calibrated or calibrations had been missed or they were out of calibration?
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A. Some were noted as being things like alarms not set at the correct level.  There was some indication of calibration that didn't appear to be right.

Q. And to use Mr Wilding’s words, a prudent mine manager would ensure that all of the gas monitoring equipment at the mine was calibrated?

A. Yeah.

Q. All of the time?

A. And that’s one of the things that goes into your maintenance management system.  It’s about regular and ongoing focus on that and demonstration of it.

Q. Just finally.  This mine was a difficult operation in terms of many definitions?

A. Yes.

Q. And in fact what it needed was really the best of everything.  It needed the best gas monitoring, it needed the best methane drainage but in fact the opposite happened.  Is that a fair comment do you think?

A. I suppose it would be unfair of me to comment because I really didn't have, I obviously didn't have any day to day or any deeper interaction.  I suppose just to qualify a point.  I made the comment that it was a tough mine, but then my experience is there's lots of tough mines around.  So what it does mean is that that means that the diligence employed needs to respond to that level.  From my perspective none of the hazards involved were outside the realms of good mining practice or knowledge, so those things needed to be implemented, and that then particularly renders a tough situation manageable but it’s a case of implementing those things, and what we're saying is that there were deficiencies in the application of those practices.

questions from the Commission:  

Q. Mr Reece two, I hope, short points.  Firstly, you've just told Mr Henry that the six month drainage estimate you gave yesterday would not have applied to Pike.  What would you say for Pike?

A. The difficulty for me is you actually need to determine the drainage characteristic.  There were graphs that were showing the lead times on the drainage characteristic and in effect a tailing off the gas, but I don't recall the actual time intervals and could certainly have a look and see what that is, but it relates to permeability, but the gas will actually tell you the story of how long it’s going to take.
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Q. The second thing is to do with the location of the likely ignition source.  I understood you to say that the panel favoured the inbye development or working area of the mine because of the heat characteristic experienced in the drift and because of the absence of a reflection wave at the portal?

A. That’s correct.

Q. That brings me to your paragraph 118.2 and I'm just wondering whether it’s got a misprint in it.  It says this, “If the explosion occurred near the inbye development faces, then it would be expected to see a reflected explosion wave following the initial wave.  Only one pressure wave was evident.”  That seems to me to be inconsistent?

A. Yes, yes.  I think the point that was being alluded to was it needs to be further inbye but it’s difficult to predict exactly where.  If it was further inbye but not right in the immediate areas you would expect to see some sort of reflectance.  So we’re saying, I think it’s more of an inbye area but not, further inbye but not midway between if that makes sense, so that you get that reflection.  I think we need to tidy the language up at that particular one and I've noted it, they need to clarify, it maybe a miss.  It’s obviously not clarified enough for our purposes.

re-examination:  mr mander

Q. Mr Reece, you were asked about a conclusion contained in the summary of the department’s report, DOL3000130010, relating to the lack of specific geotechnical advice and geological data, could I ask you to have a look at the body of the report, paragraph 3.21, if you could?

WITNESS REFERRED TO DOL3000130010 – PARAGRAPH 3.21 PAGE 135

Q. I’m not sure if this can be brought up or not?  Paragraph 3.21.1, it refers there to the need for core drilling for additional data.  Perhaps if I just give you the opportunity to read through that paragraph?

A. Yeah.

Q. Now is it apparent that the advice that was received from the consultants was premised on the basis that there would be further information, further in-seam drilling to obtain more data in order to make a more accurate assessment –

A. And it’s actually not in-seam drilling.  They’re actually talking about surface drilling, but yes, drilling into the roof strata to get a better idea.

Q. So the reports that were obtained were premised on the basis that this exercise or this type of exercise would be undertaken in the future to test the modelling undertaken by the geotechnical advisors?

A. That’s what it would appear, yes.

Q. And I’m mindful of time, but the report goes on to note that from interviews and from documentation it’s apparent that that core data wasn't subsequently obtained.  Just the other matter.  It was put to you or you were asked to consider the utility of a further borehole being drilled down into the vicinity of the goaf region for the purposes of furthering the investigation.  Would you accept that the efficacy of doing that and obtaining useful information would also be dependent upon technical advice regarding what could be viewed down that borehole having regard to the lighting and the capacity and ability of the particular camera?

A. Definitely and that was the comment I made.  It’s about the field of view that you can achieve and where you need it and what you expect to see, what you need to see as a result of that, yes.

witness excused

COMMISSION ADJOURNS:
1.12 pm
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