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ABSTRACT

Post the Moura No2 Wardens Court of Inquiry and subsequent changes to the Queensland Mining Legislation there is a requirement in Queensland Coal Mines for 

1) A person with the recognized competencies to be appointed at each underground coal mine to the position Ventilation Officer.

2) The person is directly responsible for the implementation of the mine ventilation system and for the establishment of effective standards of ventilation for the mine.
The Regulations require an underground mine must have principal hazard management plans that provide for at the least the following—

(a) emergency response;

(b) gas management;

(c) methane drainage;

(d) mine ventilation;

(e) spontaneous combustion;

(f) strata control.
 Other than strata control all the plans require the ventilation officer to have roles and responsibilities to develop, control, monitor and undertake actions in relation to these plans.

There are also another 34 Regulations that either directly or indirectly requires the Ventilation Officer to take actions.

The purpose of this paper is to outline the information that the regulators look for in sealing plans and the actions the regulators will take if the sealing does not go to plan (TARP’s being exceeded).

Additionally the paper will outline the background information the regulators seek in regard both to sealing plans and dealing with unwanted events in relation to the PHMP’s and emergencies at the mine of which ventilation is an element.

This paper will be a practical guide to working ventilation officers and consultants about the background information they will be required to be able to provide for the regulators and to show that they have complied with their obligations under the Queensland 1999 Coal Mining Act and 2001 Regulations.

Introduction

The vast majority of multiple fatalities and coal mining disasters that have occurred both in Queensland and around the world have been a direct result of mine fires and explosions.

Invariably they are a result of an unwanted and or out of control event occurring in the mine.

History has shown that these events are the result of 

1) Best practise preventative and remedial action not being enacted.

2) Critical information not being noticed and/or collected. 

3) Warning signs and information being ignored.

4) Normal mining activities being allowed to continue despite the likelihood of an unwanted out of control event occurring.

5) Mineworkers being killed immediately in the disaster or dying due to their inability to escape from the mine in the aftermath of the disaster.

The reason that there are a large number of requirements under the Act and Regulations concerning ventilation in Queensland is that the history of underground coal mining has shown that in the past the mines have not always successfully been able to measure, understand and take appropriate action concerning the explosive gas mixtures and spontaneous combustion in the active and sealed goafs.

The full list of requirements under the 1999 Coal Mining Safety and Health Act and the 2001 Coal Mining Safety and Health Regulations are listed in appendix 1.

A mine being able to meet its obligations under the Regulations is a principal objective for all concerned.

As a regulator of the industry, a main factor I look for in assessing how a mines ventilation is controlled, is the process of how information is collected and audited for accuracy and repeatability, and the actions (if any) that are  implemented if the situation is not normal.

The following questions will enable a mine to determine their ability to meet there obligations under the regulations in relation to managing active and sealed goafs:

1) How confident are they that the information being collected is correct? 

2) Is best monitoring practise being undertaken at the mine?

3) Has the mine established the gas norms in the active and sealed goaf? 

4) Would the mine be able to identify deviations from the norm?

5) Will the information (both background and current) enable the mine to make decisions both to deal with the deviation and convince the regulators that the situation is not out of control and that it is an acceptable level of risk to send men underground?

6) If a catastrophic event occurs will the mine be able to satisfy the regulators and the general public that it had fulfilled its obligations and demonstrated industry best practise?

Those that make up the group of people needing to be convinced that the mine can answer these questions in the affirmative are the Department of Natural Resources and Mines (DNRM) Inspectors, the Industry Safety and Health Representatives (ISHR), the Site Safety and Health Representatives (SSHR) and the mine workforce.

An Industry Safety and Health Representative is defined in the 1999 Queensland Coal Mining Act.

27 Meaning of “industry safety and health representative”

An “industry safety and health representative” is a person who is appointed under section 109(1)5 to represent coal mine workers on safety and health matters and who performs the functions and exercises the powers of an industry safety and health representative mentioned in part 8, division 2.  (See Appendix 1)
Among the functions and powers granted to the ISHR are those to

118 Functions of industry safety and health representatives

(1) An industry safety and health representative has the following functions—

(a) to inspect coal mines to assess whether the level of risk to the safety and health of coal mine workers is at an acceptable level;

(b) to review procedures in place at coal mines to control the risk to safety and health of coal mine workers so that it is at an acceptable level;

(c) to detect unsafe practices and conditions at coal mines and to take action to ensure the risk to the safety and health of coal mine workers is at an acceptable level;
119 Powers of industry safety and health representatives

(1) An industry safety and health representative has the following powers—

(a) to make inquiries about the operations of coal mines relevant to the safety or health of coal mine workers;

(b) to enter any part of a coal mine at any time to carry out the representative’s functions, if reasonable notice of the proposed entry is given to the site senior executive or the site senior executive’s representative;

(c) to examine any documents relevant to safety and health held by persons with obligations under this Act, if the representative has reason to believe the documents contain information required to assess whether procedures are in place at a coal mine to achieve an acceptable level of risk to coal mine workers;

(d) to copy safety and health management system documents, including principal hazard management plans, standard operating procedures and training records;

(e) to require the person in control or temporarily in control of a coal mine to give the representative reasonable help in the exercise of a power under paragraphs (a) to (d);

(f) to issue a directive under section 167.

A Section 167 Directive is one available to both the ISHR and the Department of Natural Resources and Mines Coal Mining Inspectors.

167 Directive to suspend operations for unacceptable level of risk

(1) If an inspector, inspection officer or industry safety and health representative believes risk from coal mining operations is not at an acceptable level, the inspector, officer or representative may give a directive to any person to suspend operations in all or part of the mine.

(2) The directive may be given orally or by notice.
Since the introduction of the Act this power has been exercised on a number of occasions by the ISHR’s to withdraw men from the mine while active and sealed goafs have exceeded their evacuation points in the TARPS (Trigger Action Response Plans). 

As can be seen we are a major stake holder in decisions about whether men are allowed to go underground during abnormal or potentially out of control situations. 

Our position is that the mine is not allowed to alter the TARPS in place while an event is occurring.

Any changes to the TARPS are only allowed to be made when the upper levels of TARPS are not being exceeded.)

If the mines wish to receive support from the Industry Safety and Health Representative during an abnormal situation at there operations then they have to be able to meet minimum available information criteria in regard to background information and validity of information

Background Information

As part of the development of the required hazard management plans the mine has to design a set of TARPS. 

The first requirement is to know what the normal range of gas trends is as the goaf goes into its normal stable state.

The mines need to have obtained data from inbye goaf seals in the active longwall blocks that have been trended, studied and analysed and stored that can tell: 

1) Is there an explosive mixture in the goaf?

2) Where is the explosive fringe in the goaf?

3) What is the normal trend behind a seal? By this I mean as the seal becomes further inbye of the active longwall face how does the goaf atmosphere trend from fresh intake air to a stable inert goaf mixture?

4) What is the pressure differential across the goaf?

5) What are the contents and temperature of the goaf stream?

6) Is what is occurring in the goaf currently being mined different to previous goafs for the first 5 questions?

7) How easily obtainable/retrievable is the information?

As someone who gets to inspect every underground mine in the 

State I have to say that the answers to these questions range from a very high amount of available information, to virtually nil.

Invariably the information collected and analysed is directly related to 

1) Has the mine experienced spontaneous combustion events in the past?

2) The focus and priority given by the Underground Mine Manager and the Ventilation Officer to understanding how the goaf gases behave.

Case Study MINE A

In mine ‘A’ they were having a great difficulty in keeping the recently sealed goaf from trending towards the explosive range and they were also going in and out of the level in the spontaneous combustion management plan TARPS for the withdrawal of men from the mine..

There was a significant problem with leakage paths into the goaf.

 Even though higher-level hydrocarbons had not been detected a directive was issued for men to be withdrawn in line with the existing mine TARPS.

The Directive forbade men to go underground until the goaf was under control and not in the explosive range (as per the mine’s TARPS).

While there was no indication of an advanced heating taking place, the mine was made to comply with its existing TARPS.

This caused the mine to focus on taking remedial action to address the unacceptable level of leakage and the high number of  leakage paths.

This mine had not had a history of detecting advanced oxidation/spontaneous combustion events in its operating life and up until this goaf had few problems in getting the goaf to inert once sealed.

They took routine bag samples of inbye goaf seals in the active goaf but it appeared that little critical examination was made of the sample results.

It was not until the time of the longwall take-off and sealing that information on the goaf fringe was critically examined.

This is due in my opinion to the requirements in the Regulations for the mine to receive approval from the State Government Mines Inspectors for men to remain underground after part of the mine is sealed. 

326 Notice of intention to seal mine

(1) At least 30 days before an underground mine, or part of it, is sealed, the underground mine manager must give notice of the proposed sealing to—

(a) an inspector; and

(2) The notice must state the following, based on a risk assessment process—

(a) the proposed sealing procedure;

(b) the proposed location of the seals in the mine;

 (c) the area of the mine proposed to be sealed;

(d) any evidence of ignition sources being present in the area to be sealed;

(e) predictions of the rates at which methane and other gases will accumulate in the sealed area;

(f) the gas monitoring procedures to be carried out during and after the sealing.

(3) Despite subsection (1), the underground mine manager may, with the inspector’s written agreement, give the notice to the inspector less than 30 days before the proposed sealing.

(4) This section does not apply to sealing the mine in an emergency.

Unless approval is given by an Inspector under Regulation 330

330 Evacuating mine after sealing

A person must not, without an inspector’s written consent, enter or remain in an underground mine after the mine, or part of it, has been sealed.
The information required and the procedures developed to satisfy the Mines Inspectors that it is safe for men to remain underground, require scrutiny of the gas data.

In mine ‘A’ it was apparent that this goaf was behaving radically differently to all the previous goafs.

· During the active mining cycle the explosive fringe was some 1km inbye the active face which was anecdotally much further back from the face than in previous blocks. (Anecdotally because information relating to bag samples and face location for previous blocks had to be collated from different sources so it was not readily available).

· The mine had practised gas drainage for many years and in previous blocks the methane make in the goaf had been sufficient to end up with a self-inerting goaf rich in methane.

· Numerous in seam gas drainage holes and surface boreholes were open making air paths into the goaf. This was despite previous attempts to locate and seal them.

· There was a large portion of the goaf from approximately 1km inbye of the take-off point to 1.5km inbye with grossly elevated oxygen levels and lower than normal methane levels, resulting in these seals indicating potentially explosive to explosive mixtures.

· The seals in place at the mine (while no doubt having been certified to be at the appropriate rating) exhibited cracks in the structure as well as leakage paths through the surrounding strata.

· The tube sample points at the maingate and tailgate seals were only some 20m from the inert gas injection points. 

This meant that the tube bundle system was in effect only measuring the undiluted inert gas within a very short time of it being activated.

· Within hours of the inert gas generator being turned off the tailgate and maingate sample points trended into the explosive range.

The mine now had a number of difficulties in demonstrating that they understood and were able to control the goaf.

The mine was in the position where due to

· no prior difficulty with sealing

· the lack of detailed goaf history

· insufficient priority in gathering a detailed understanding of prior and current active goaf conditions

· the poor standards that had crept into seal construction and the locating and sealing boreholes

It was caught unprepared to effectively deal with an out of the norm situation and come up with sufficient detailed information to show what was normal.

Validity of Information

Secondly having confidence that the information being collected and analysed is correct, is crucial to the gathering of background data, being able to detect deviation from norms, being able to identify corrective actions in a potentially out of control situation and being able to observe if corrective actions implemented are having any or the desired effect.

This is especially significant in an event that an out of norm situation is being experienced.

This will often results in outside agencies being called in to assist with, participate in, and/or oversee the incident management team.

Whether they be ventilation engineers or mining inspectors, it is crucial they have confidence in the information gathered. 

In the initial stages of dealing with an incident, there is not the time to assess the standard of the information being presented or how representative it is of the actual gases present. It therefore has to be assumed to be correct, until proven otherwise. 

 Tube bundle monitoring systems are installed at every mine in the state and have many advantages over electronic systems; particularly if no-one is allowed underground in a fire or post explosion situation.

There is an Australian standard for tube bundle systems, which gives the minimum types and frequencies of tests; and the competencies required for the testers of the tube bundle system.

The applicable standard is AS 2290.3 - 1990  

Does the mine comply with the standard of testing required?

There are eight crucial elements from the standard that must be adhered to as a minimum these are surmised below:

1) Leak testing is to be conducted monthly by applying gas of a known concentration at the normal entry points of sampled gas to the system.

2) Criteria used for acceptance of leak test.  
3) That where practicable sample line vacuum readings should be monitored daily.   

4) Monthly System Check

AS 2290.3 states that each system needs to have a certified test gas corresponding to at least 40%of the full-scale concentration for each gas and each range used (often the CH4, CO2 and CO analysers are dual range).

5) Annual Examination by Accredited Test Authority

AS2290.3 states that an accredited test authority shall conduct a calibration over its full operating range in accordance with that authority’s terms of registration.

6) Record Retention Periods See Table 1. 

	Frequency of Examination
	Retention Period

	Each shift
	Daily

	Daily
	Weekly

	Weekly
	Monthly

	Monthly
	6 Monthly

	6 Monthly
	Yearly

	Yearly
	2 Yearly


7)  Mine Plans showing where tubes are run, not just where the sample is from.  

If tubes are damaged it may be possible to work out where they are sampling from.

This should also be part of sealing documentation.  

8) Authorised Persons

Appendix D of the standard says that authorised persons responsible for the examination and basic maintenance of equipment covered by the standard shall be provided with training that will enable them to perform the work in a competent manner.  A certificate or other proof that such training has been received is to be held by the authorised person. 

Tube Location

It is important to know where the tube is actually sampling from not just which seal it is in. 

· Is the tube sampling as close to goaf atmosphere as possible or is it just goaf gases diluted by the barometric changes?

· Does the mine have a standard in place for the installation of tube bundle points in goaf seals?

· For instance is the tube sampling from floor or roof level inbye the seal?

· If so, does it state how far inbye of the seal, towards the goaf edge it has to be installed?

· Does the mine standard cater for redundancy? That is does the seal have multiple sample points in case the sample line in the seal is destroyed?

· If the system has these elements, what system is in place to audit the installation of the seals and sample tubes? 

· Are the tube sample readings cross referenced against bag samples taken from the same location to validate results?

· Is the sampling frequency adequate to detect significant changes in gas concentrations?

On what standard does a mine base its criteria to answer these questions?

There is no Australian Standard applicable.

There are no applicable Recognised Standards (Queensland Legislation) or Mine Design Guidelines (New South Wales).

The closest document in existence is the Approved Standard for the Monitoring of Sealed Areas last published in November 1998.

This standard ceased to be a mandated standard in Queensland with the introduction of the 1999 Coal Mining Act and 2001 Regulations.

However in the absence of any other applicable standard, it provides a justifiable base to develop a monitoring program.

For any single or group of people who are analysing the mine gas data and recommending or implementing actions the validity/reliability of the data is crucial. 

Case Study Mine B

Mine ‘B’ had a longwall panel stopped due to major geological difficulties.

a. The ISHR’s received a report that the withdrawal TARPS were going to shortly be exceeded, and management were in the process of convening a group to review and adjust the TARPS upward to keep men down the mine.

b. In the 2 and ½ hours it took to get to the site, the TARP was reviewed and adjusted, the men who had withdrawn from the mine were informed of the new TARP and ordered back underground.

c. 2 ISHR’s attended site and reviewed the events up to this point in time.

d. A Directive to withdraw men from the mine was issued.

e. The ISHR’s were put with the group who had reviewed the data and adjusted the TARP’s

f. The cross section of employees at the mine who participated in the review of the TARPS was not appropriate. 

g. Production and Engineering representatives were out numbered 2 to 1 by management.

h. They did not in the main have the expertise or experience to critically examine the information advanced by management to justify changing the TARPs.
An underground inspection was undertaken later and we found that 

1) The tube bundle that was supposed to be sampling 49 c/t was in fact monitoring 50 c/t.

2) The tube bundle point at 47 c/t was markedly different to the bag sample we took on our inspection. The readings from the tube bundle were 16.3% O2, 2.49% CH4, 0.22%CO2 and 153 ppm CO. The gas bag sample indicated 10.9% O2, 5.25% CH4, 0.63% CO2 and 351ppm CO. The tube was either  leaking and the sample diluted by fresh air, or was not monitoring 47 c/t.

3) The standard of installation of tube bundle lines at the seal sites was extremely poor. Different colour tubes were connected together in the one line. 

4) The computer screen in the control room did not have the correct locations recorded against the tubes. Information on a white board that supposedly gave the latest seal monitoring locations was extremely cumbersome to use and did not matching the true situation underground.

  Additionally we found out post the inspection that no bag samples were taken from goaf seals for over a week when ventilation was lost across the longwall face and substantial changes to ventilation had occurred.

How was anyone able to have any confidence that the information being collected and being used to justify changing the TARPS was correct?

One could be forgiven for coming to the view that the mine management were willing to change spontaneous combustion TARPS due to wanting to keep uninterrupted longwall face remedial activities occurring due to heavy production pressures from corporate office. 

Despite having the capabilities on site to start goaf inertisation, these actions had not been implemented to try and address the steady upward trend in the goaf.

Seals

Other elements that need careful consideration are the standard of seals constructed and the location of sample tube points through these seals.

The Regulations that set minimum standards for seal construction are

325 Types of seals for particular circumstances and parts of mines

(1) The underground mine manager must ensure a seal installed, other than at the surface, at the mine is, as a minimum, of a following type—

(a) if the level of naturally occurring flammable gas at the mine is insufficient to reach the lower explosive limit for the gas under any circumstances—type B;

(b) if persons remain underground when an explosive atmosphere exists and there is a possibility of spontaneous combustion or incendive spark or other ignition source—type D;

(c) for an underground mine, or part of an underground mine, not mentioned in paragraph (a) or (b)—type C.
Schedule 4 Ventilation control devices and design criteria
Type B seal: capable of withstanding an overpressure of 35 kPa (5psi)

Type C seal: capable of withstanding an overpressure of 140 kPa (20psi)

Type D seal: capable of withstanding an overpressure of 345 kPa (50psi)
Are the mine seals constructed from a view point of statutory compliance, or are they fit for purpose?

Do they withstand abutment pressures without significant leakage?

Is the surrounding strata (roof, ribs and floor) competent enough in its own right to not present significant leakage paths?

If not; has it been supported and been bound together enough to prevent gross leakage paths?

Incident Management Thought Processes

The biggest impediment to our position ever altering is a culture of denial and group think.

It is unfortunately human nature to often look on the bright side and this can be a major impediment to critically examining and analysing the information being presented.

This can be exacerbated by the presence of a dominant character within the group who are charged with analysing the information and either recommending or initiating remedial actions.

The following are my views on what was occurring only

Case Study Mine C.

i. A spontaneous combustion event was occurring in an active goaf.

j. The mine was trying to get the longwall operational to get the zone of activity in the inert zone of the goaf atmosphere

k. They refused to publicly acknowledge that it was a spontaneous combustion event and preferred to call it advanced oxidation.

l. They used to go through daily highs and lows depending on whether they were looking at readings taken at the high or lows of the barometer.

m. Instead of looking at the trend over days and weeks (which was steadily getting worse) they were totally focused on the hourly readings.

n. They were reluctant to acknowledge that the situation was getting worse.

o.  There were reports of unusual benzene smells (which I experienced myself) along the face, which the management were reluctant to accept, as they did not smell it themselves.

p. They were unable to step back from the situation enough to dispassionately and logically study the information. 

q. When faced with the facts that the trend was still getting worse, they eventually made the decision to seal the panel.

r. To this day none of the senior management that I have spoken to will acknowledge that there was an advanced spontaneous combustion event occurring, and privately blame the DNRM Inspectorate for the loss of the longwall face. 

Groupthink can be a real issue at a mine.

It is human nature to look on the bright side.

If there is a particularly forceful personality in the management group the views of this person can end up being the accepted one. 

Once an idea becomes entrenched it can be very difficult to shift, and matters that do not fit in with the view (such as reported odours) were down played, and attempted to be dismissed as from other sources. 

 The changeover of people in critical positions such as the Ventilation Officer and the Underground Mine Manager can also have a detrimental effect on the information available

Mine ‘C’ had during its mining history, a large amount of information that had been collected from dedicated tube bundle lines to active longwall seals.

This mine had had several spontaneous combustion events in the past.

The VO had collected and collated this information and could tell you easily and exactly what he would expect to find at a particular seal given its location behind the active face.

During another event at the mine some years later after this VO had left the mine this information was no longer easily available and indeed I can only assume was no longer being collected and examined with the same vigour
WORKING AROUND THE REGULATIONS.

There are a number of requirements in the Regulations about the information required to be submitted prior to sealing a panel.

The Regulations which potentially causes the most heartache for a coal company are: 

· Regulation 325. 345 kPa (50 psi) seals are needed if persons remain underground when an explosive atmosphere exists and there is a possibility of spontaneous combustion or incendive spark or other ignition source.
· Regulation 327. The inspector to whom the notice was given has given the underground mine manager a written acknowledgment that the inspector is satisfied with the details of the proposed sealing given in the notice.
· Regulation 330. A person must not, without an inspector’s written consent, enter or remain in an underground mine after the mine, or part of it, has been sealed.
Case study Mine D 

This has led in one case (Mine D) to some innovative uses of and the introduction of terminology that is outside that catered for in the Regulations.

To assist with their attempts to manipulate the requirements they came up with new terms such as “active goaf” and “inactive goaf” and “sealed goaf”.

Active Goaf - “The waste behind an operating Longwall Face”

Inactive Goaf - “The waste behind a non-operating Longwall Face that has not been sealed”

Sealed Goaf – “An area of the mine that has been sealed with ventilation control devices greater than 140 kPa and has an inert environment behind the seals”

There are no definitions for sealed areas in the 2001 Regulations, just as there are no definitions for active and inactive goafs. 

Mine D, as do a number of mines, installs 20 psi (140 kPa) seals in the cut-through’s of the active longwall face.

The DNRM (Department of Natural Resource and Mines) regards these as being ventilation control devices while the panel is being mined.

When the panel is being sealed then they are then classified as being seals.

If there are a series of 20 psi seals running up the side of a goaf then it is immaterial if 50 psi seals are constructed as final maingate and tailgate seal.

Obviously the weaker 20 psi seals have to be taken as the rated seals for the area

The logic mine D then applies is to leave a door open in the tailgate seal during the sealing process.

While the face is taken off an inert gas generator starts to inject at a remote point in the goaf. 

When the takeoff is complete inert gas is then injected closer to the seals. The maingate seal is constructed and the IGG continues to try and inert the goaf with the door in the tailgate seal still open.

Once the gas readings indicate an inert atmosphere in all of the goaf, the door is closed and the sealed goaf TARP’s come into effect. 

There is disagreement as to when the area is considered to be sealed and hence when Regulation 330 comes into play.

In my opinion it is nonsense to suggest the scenario where a goaf with all seals constructed and a door left open is not a sealed goaf.

There is now probably only < 1 to 2 % of normal ventilation quantities flowing through the goaf.

It is in my view not inactive as the gas mixtures in the goaf are changing. (Interestingly one of the dictionary definitions of inactive is “not active, inert”.)

Therefore in my view the area has to be classified as sealed, and the required 50 psi seals have to be all around the goaf and permission from a DNRM Inspector sought for men to remain underground if there is an explosive mixture in the goaf.

The Way Forward

Since the last mine disaster in Queensland, there has been the usual turnover in the industry, at least one severe downturn in the industry with the resultant rationalisation, a large movement of experienced people from full time engagement to consultancy, and a generational change.

There has been a major changeover in senior management positions such as Underground Mine Manager and General Manager (SSE) in the underground coal industry in Queensland. 

Most of the people currently acting in the positions of Ventilation Officer, Mine Manager and SSE were not acting in these roles at the time of the last mining disaster in Queensland, and  were probably still going to school or university.

Another potential problem is the belief that “we are too smart to let that happen again”.

One of the thought processes that people have is that because of the greater prevalence and sophistication of monitoring equipment we have now compared to when the last disaster occurred, we could not possibly have a situation where we have an explosion in a goaf.

The same thought process get applied in strata management.

One of the sayings in the industry relating to strata management is

“We monitored the roof. We monitored it all the way to the floor” 

Unfortunately just because the information is being collected does not automatically mean that it generates remedial action.

History has shown that in the vast majority of cases that the information was available to suggest an out of control situation was developing and

for whatever reason, this information was not acted upon.

One of the great challenges facing the industry is the training and retention of suitable competent individuals to fill crucial statutory and other management positions at the mines.

There is no doubt that the academic educational standards, at all levels of entry to the industry, have increased markedly in the last 30 years.

There is probably little doubt that their academic mining knowledge level is also higher.

However as with all industries there is a need for practical workplace training to apply the textbook knowledge to gain the mining skills and competencies required to adequately fulfil the requirements of the positions.

Going hand in hand with this is the requirement that the people filling these roles are in a senior enough position in the mine management structure and have sufficient resources, expertise and personality to be able to resist the inevitable pressure to provide minimal impediments to production occurring 24 hours a day 365 days a year.
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