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MINE SEISMICITY AND ROCKBURST RISK MANAGEMENT
IN UNDERGROUND MINES - PART 1

INTRODUCTION

WHERE WE STAND IN WESTERN AUSTRALIA

Preliminary

The stand point in Western Australia in relation to the effective application of
Geomechanics to underground mining practice is, [ believe, at the crossroads.

In respect of dealing with mine seismicity and rockburst management, we are, with
one or two exceptions, just at the threshold.

Given the experience in the industry in the past decade, and in particular, the events of
the latter half of 1997, the sequence of geotechnical courses scheduled for Western
Australia during 1998 is both timely and appropriate.

It is of critical importance that the mining industry in Western Australia moves
resolutely and quickly to eliminate the totally unacceptable toll of deaths and serious
bodily injury which continues to result from rockfalls in working places underground.

If you have any lingering doubts over where Western Australia stands in relation to
underground fatality rates, I refer you to Adrian Lang’s paper, which he will present at
the conclusion of this forum.

Geomechanics and the Mines Safety Legislation Obligations

As you will all be aware, the fundamental basis of the Mines Safety and Inspection
Act is the obligations of the general duty of care imposed on employers, employees,
and a range of other involved persons.

Those obligations are the essential principles of the common law duty of care now
embodied in enacted law.

Breaches of those obligations are criminal offences, rather than simply actions which
may invite retribution in the civil courts in industrial tort actions; (common law
claims).

One of the fundamental obligations in the duty of care for an employer is the
provision of a place of work and a system of work free from hazards, so far as is
(reasonably) practicable.

Although the obligation is qualified, and not a strict liability in absolute terms, it is
absolutely essential to understand what reasonably practicable means.
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“practicable” means reasonably practicable having regard, where the context
permits, to —

(a) the severity of any potential injury or harm to health that may be involved and
the degree of risk of such injury or harm occurring; and

®) the state of knowledge about —
@) the injury or harm to health referred to in paragraph (a); and
(ii)  the risk of that injury or harm to health occurring; and

(iii)  means of removing or mitigating the potential injury or harm to
health;

and
©) the availability, suitability, and cost of the means referred to in paragraph (b) (iii);

In brief, a fundamental tenet of the Act is the obligation to carry out, in respect of any
hazard, the risk management process.

- Identify the hazard.
- Assess and scale the associated risks.
- - Eliminate or manage the risks to avoid harm to persons.

In that underground workplaces are, of necessity, excavated in a medium which is
generally of considerably less than reliable structural integrity, the duty of care is a
high one.

The hazard is obvious, the risks are known and the consequences of rock failure in the
work place both foreseeable and horrific. Moreover the means and scope for remedial
measures is widely known and available.

In relation to the state of knowledge referred to in the term “practicable”, the
magistrate’s summary of a recent prosecution action prior to sentencing is worthy of
note —

“The expression in paragraph 3 of that definition, the state of knowledge,
must, I consider, refer to state of knowledge objectively possessed by persons
generally who are engaged in the relevant field of activity and not the actual
knowledge in fact possessed subjectively by a specific employer in particular
circumstances.”

The underground situation may be contrasted to the engineering design and
construction of conventional workplaces on the surface, which are normally subject to
codes and standards which provide a high degree of integrity.

In this ACG course, and indeed in the series of courses, we are concerned with
improving the state of knowledge of both assessment of risks, and the application of
remedial measures.
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Supporting the broad overarching duty of care obligations in the Act are regulations
which provide more specific directions on the process of meeting that general duty.

In large measure, the regulations are written in an enabling format, so that they
support and clarify the general duty obligation in various aspects of operations,
without placing limits on it by being too prescriptive.

One such regulation is 10.28 Geotechnical Considerations.
No aspect of underground planning and operations is more critical.

It is a matter of serious concern to the industry and to the inspectorate that this
function has not been accorded the attention which it watrants in the period now in
excess of two years since the Mines Safety and Inspection Act took effect.

It is in moving to achieve compliance with this component of the legislation that the
prompt and resolute action referred to earlier is required.

The regulation is drafted in three components:

. The broad geotechnical requirements for the mine, covering design, operation
and abandonment.
This is a key part of the broad risk management obligation for the mine,
dealing with major foreseeable hazards.

. The geotechnical issues in the workplaces, travelways and installations.
The mining workforce have an involvement in this process, but the major
responsibility rests with management and supervision.

. The geomechanics aspects involved in the planning and ongoing operations in
development, stoping and pillar extraction systems.
Clearly this is a management function.

To assist in achieving compliance with these obligations the Department has issued a
document entitled “Guidelines — Geotechnical Consideration in Underground
Mines”.

This document provides a very valuable resource to mine managers and geotechnical
personnel, and includes a substantial listing of further references to expand the users
knowledge basis.

A further short Guideline deals with scaling; (barring down).
This brings us to the crossroads referred to eatlier, in moving forward to the adequate

and effective application of Geomechanics to underground mining, as opposed to the
ad-hoc approach in the past.
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“The Taskforce found that while there had been a sustained improvement in
occupational safety and health performance across the industry, the incidence of
Jatalities in the underground mining sector remains unacceptable and indicates a
Jailure by this sector to adequately control the risk of exposure to rock falls.”

There never has been any excuse, nor can there be in the future, for a failure on the
part of mining management to ensure that a high standard of care and attention is paid
to this most critical aspect of operations.

For its part, the mining inspectorate is establishing comprehensive audit procedures to
monitor this compliance in this area, rather than the past reliance on the walk-through
inspection approach.

The Issue of Seismicity

To the extent that little use has yet been made of seismicity monitoring in
underground mines in WA, we are very much on the threshold of what must be of
signal importance in the future.

In this respect we compare unfavourably with good practice extant in other countries.

There has been a tendency to shrug off rock falls triggered by seismicity as “Acts of
God” attributed to crustal seismicity, rather than to recognise mining induced
seismicity for what it is, a consequence of the mining process.

This is totally unsupportable.

Experience has already shown in WA that mining induced seismicity can cause
rockfalls in workplaces with fatal consequences to employees.

The duty of care obligations clearly include the application of seismicity monitoring
where the scale, scope, stress regime and design of underground mines warrant it.

No more need be said here, as the topic will be expertly traversed and discussed over
the next two days.

CONCLUSION
I commend this initiative, and the courses to come, to your close and careful attention.

Three essentials are readily identified for success in safe performance
- Knowledge

- Capacity

- Motivation

The first you can build on here.

The second is the direct legal and moral obligation of mine owners and managers.
The last will derive from the need to preserve the reputation and survival of the
industry, and your standing as responsible and professional mine managers.
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