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The title of this paper may suggest that the theme is retrospective, but that is not
the intent. The intent is rather to look forward, but by touching briefly on where we
have been in this industry in the past, and by remarking on some aspects of the
present situation, we may use these considerations as a distant mirror, to reflect
light on the future.

Whatever our personal or corporate philosophy may be, if we fail to profit from the
lessons of the past we are guilty of an egregious folly.

Itis equally reprehensible, however, to dwell unduly on the past, and to neglect to
adapt adequately for the future.

INTRODUCTION

We live in an era of rapid change. There are few of us who are not made
uncomfortable by change, particularly where it is sustained and rapid. Alvin Toffler
described this phenomenon a generation ago in his book "Future Shock".

Technolegical development, nowhere more so than in computer based information
technology, can be bewildering in its pace and scope of change.

I believe that in respect to the practice of operating mine safety, which must be
based on hazard identification and analysis, and the timely application of effective
strategies for risk management, we should not fear nor become bewildered by
change.

The fundamental basis for this postulation is that effective safety management, in
the final analysis, involves people.

History has demonstrated that in large terms, people do not changs, and
behaviour can be analysed and understood.

To be sure, the circumstances and environment (social, cultural, technological,
and economic), in which people live and work do change, but mankind and human
nature do not. Public opinion may be manipulated by political forces and the
media, but these changes are ephemeral.

The purpose in dwelling on these aspects here will be more evident later.
THE PAST

Mining practice and technology changed little over the several millennia of
recorded history, up until this present century. It was characterised by hard
physical ‘graft’ and a spectrum of hazards generally accepted as an unavoidable
penalty attached to the process of winning metals and fuel and other essential
products of mining.
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written just on 500 years ago.

“The critics say further that mining is a perilous occupation to pursue,
because the miners are sometimes killed by the pestilential air which they
breathe; sometimes their lungs rot away; sometimes the men perish by
being crushed in masses of rock; sometimes, falling from the ladders into
the shafts, they break their arms, legs, or necks; and it is added there is no
compensation which should be thought great enough to equalise the
extreme dangers to safety and life. These occurrences, | confess, are of
exceeding gravity, and moreover, fraught with terror and peril, so that |
should consider that the metals should not be dug up at all, if such things
were to happen very frequently to the miners, or if they could not safely
guard against such risks by any means. Who would not prefer to live rather
than to possess all things, even the metals? For he who thus perishes
possesses nothing, but relinquishes all to his heirs. But since things like
this rarely happen, and only in so far as workmen are careless, they do not
deter miners from carrying on their trade any more than it would deter a
carpenter from his because one of his mates has acted incautiously and lost
his life by falling from a high building."

There are two important points to note here, apart from the fact that the major
hazards to life and limb in underground mining today are not too different from
those in Agricola’s time.

The first is "....or if they could not safely guard against such risks by any means",
an early recognition of the practice of risk management.

The second point, “But since things like this rarely happen, and only insofar as
workmen are careless ....", continues to haunt us even today, the myth of the
careless worker.

Moving ahead 400 years, let us consider an extract from a paper titled
"ACCIDENTS IN METALLIFEROUS MINES" written in 1896 by Frank Reed,
Inspector of Mines - Central Goldfields W.A.

The paper is presented in three parts.

I Legislative Enactments and Their Result
I The Causes of Accidents and Means to be Adopted to Prevent Them
]| The treatment of Sufferers from Accidents -

St John Ambulance Association

Note these paragraphs from the introduction to Part 1.

“There is no occupation in which perfect immunity from death by violence
can be insured, and still less can we hope to escape disaster when
burrowing deep into the bowels of the earth and contending with the giant
forces of Nature; but, by the help of measures based on scientific principles
and the exercise of caution, many disasters may be avoided, and the
operations of mining rendered as free from danger as its nature permits."



[image: image3.png]*We are sometimes told that all these occurrences are governed by Juck,
that mining accidents are among the things inevitable, and that the watchful
man as often gets an accident as the careless one; but that suggestion is
certainly not supported by fact. The Inspector of Mines for Queensland,
Central District, states - 'Ninety percent of our mine accidents occur with
careless persons, who had been warned daily and disregarded the
warning; but when an accident happens to the watchful man, as a rule it is
from some unforeseen source, and purely accidental."

*.....the prospecting and opening-up stage of any goldfield is not a
favourable time to a small death rats, as it is a recognised fact that pro rata
the greater proportion of accidents occur in small and prospecting mines,
which are often commenced by men destitute of capital and entirely
ignorant of mining, too poor to purchase the requisite timber, and possibly
too ignorant to set it properly even if purchased or procured, and these
small workings are far more likely to be dangerous than the larger and
further developed undertakings, where experienced and capable managers
are provided with every requisite to render the workings comparatively
secure."

It is interesting to note that although it is acknowledged that by the help of
measures based on scientific principles, and the exercise of caution, many
disasters may be avoided ...., the observation is still qualified by * ...as free from
danger as its nature permits." There is still an acceptance of inherent hazards as
being unavoidable.

Moreover, accidents which happen to the "careful man®, are regarded as pure
chance. The history of experience tells us otherwise.

It has taken a further hundred years for us to come to terms with the reality of
mining hazards and managing the associated risks, and this aspect is enlarged on
later in consideration of the present.

Reed pointed out in his paper that the implementation of mine safety legislation
overseas and elsewhere in Australia, had been demonstrably effective in improving
safety in mines. There is no doubt that this was true.

One of the deficiencies in much of our present day mine safety legislation, which is
alegacy from the past, is the extent to which so much is left to the decision,
discretion or direction of the inspector.

This may well have been appropriate, and indeed was no doubt necessary in the
latter half of the 19 century and even perhaps in the first half of this present
century, but it is time for the regulatory authority to let go the reins to as great an
extent as possible.

So great has been the involvement of the inspector, that the culture became
pervasive, (and is only slowly being changed), that safety in mining was essentially
the responsibility of the inspectorate, as the regulatory authority.
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finer points of operating safety as something the management and the
inspectorate had to thrust upon them, and the perception persisted of the
inspector in a "policing" role.

As mine safety legislation, (and all of its appurtenances such as statutory
certification of managers etc.), was aimed at the management of major hazards
and the prevention of disasters, the industry and its empioyees were generally
satisfied if these ends were achieved.

There was a tendency to a stoic and philosophical acceptance that a spectrum of
minor and some serious injuries was an undesirable but unavoidable concomitant
of the nature of mining work.

Let us now consider the present situation in the industry.
THE PRESENT

The closing decade of the 20th Century is an appropriate period in which to take
stock of developments in mining safety.

Great changes and considerable advances have been made in the last few
decades, and if we are able to apply effectively and intelligently what we have
learned from the distant and recent past, our progression into the 21st Century
may prove to be a major turning point.

Factors Impacting on Safety Performance

Prior to closer consideration of some important aspects of the present situation
with mining safety, it is worth noting some of the major factors impacting on
improvements in safety performance.

. Community (and employee) expectations

There is no doubt that this factor alone will continue to compel improved
performance. People are better educated, better informed and will continue
to have higher expectations in terms of occupational health and safety. The
obligation for higher standards in the duty of care rises with community
expectations.

. Cost Imperatives

Setting aside humanitarian considerations, it is simply not good business
practice to conduct operations in a manner which results in injury and harm
1o health of employees.

Rising insurance costs and loss of performance and employee morale are
detrimental to the enterprise, and may be terminal.

Itis therefore a matter of enlightened self interest, for corporations to strive
for safer performance.



[image: image5.png]Personal legal liability of corporate management

This liability now demonstrably extends beyond mine managers to the
higher corporate echelons.

Safety management as a discipiine

The realisation has evolved, (although by no means universally), that safe
practice is an integral part of the production function, and hazard
identification and risk management and the wider elements of loss control
are now recognised as an essential discipline. Moreover they are not the
exclusive property of safety professionals, but are skills to be extended
throughout the workforce.

Corporate pride - (peer pressure)

The larger corporations are being driven, by the examples set by achievers
of world class performance, to strive for an equivalent performance.
Although the cost imperative is also a factor, many companies now exclude
contracting companies from the short list for tender selection if they are not
able to demonstrate a credible track record of high standards in safety
performance. Terms such as "bench marking" and "best practice" have
come into widespread use.

Industry associations

Industry (employer) associations have exerted a strong influence on
member companies to improve and maintain occupational health and safety
performance. In some cases such activity has demonstrably effected major
improvement.

Mine safety legislation and the regulatory authority

There is no doubt that competently framed mine safety legislation and
effective administration of it has made and continues to make a contribution
to the improvement of safe operating performance in mines. However it is
self evident that a regulatory authority can not in itself manage safety in
mines.

Trade union pressure
The Trade union movement has, over the past decade in particular,

channelled more of its resources into the pursuit of improvements in
occupational health safety and welfare of employees.

The Robens Influence

No review of developments in occupational health and safety can overlook the
significance of the inquiry chaired by Lord Robens in the United Kingdom in 1970-
72, and the report produced by that inquiry, commonly referred to as the Robens
Report; (SAFETY AND HEALTH AT WORK).
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relevant. Much reference is made to Robens, but relatively few psople in Australia
have read the report and fewer still have studied it.

In total it is an excellent report and warrants study. There is a tendency amongst
the custodians of the contemporary conventional wisdom to dismiss Robens, in
particular the concept of seif regulation, with claims that these principles have
failed.

The essential principles postulated in the Robens Report are valid but perhaps any
failure has rather been in neglecting the effective adoption and application of those
principles.

Robens correctly identified the major obstacle to effective safety performance as
apathy.

Moreover, he underlined a principle which is still regularly reiterated by competent
and experienced practitioners today.

He noted that whatever the general perception, the fact is that serious and fatal
injuries in the workplace today are relatively infrequent events and that it is
therefore necessary to foster hazard awareness "by as many specific methods
as can be devised".

in respect of self regulation (supposed to have failed), it is sufficient to point out
that those corporations and enterprises which have been able to demonstrate the
capacity to continuously improve safety performance, and maintain it at high
standards of excellence, have in fact become self regulating. However, these are
the exceptions.

Many corporations tend to derive satisfaction from more moderate (albeit
creditable) improvements in performance, and rest on comparisons with peer
group achievement, rather than the more demanding bench marks of "best
practice”. There is a tendency to become complacent if the (minimum) bench
marks represented by regulations have been met. This is a fatal flaw.

Recognition is dawning that whereas prescriptive regulations generally set
minimum standards, enabling regulations supporting "general duty of care"
obligations contained in occupational health and safety acts, have much wider
implications, and set higher goals.

The employer now has to do all that is reasonably practicable to ensure safety in
the workplace. The standard of care must be consistent with contemporary
knowledge and practice, and regard must be had for the best practicable
technology, subject to maintaining economic viability of the enterprise.

These are very significant developments, the implications of which are not yet fully
comprehended by many corporations. Nor has the critical arm, the front line
supervision, been fully briefed on these aspects.

It is of critical importance that these deficiencies are rectified.
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Chapter 2 warrants study.

"-- - So far as the first of our pre-requisites is concerned -
awareness - the cue will be taken from the top- - - *.

*- - - The promotion of safety and health is not only a function of good
management, but it is, or ought to be, a normal management function - - - *.

"The spread within industry of a more scientific and systematic approach to
accident prevention has been slow. It is many years since Heinrich began
to develop his thesis that the conventional approach to prevention, by
concentrating only on injuries that had happened, rather than on accidental
occurrences that might be predicted, looked at only a fraction of the total
problem, and looked at it backwards”.

“Safety and health at work is a matter of efficient management. But it is not
a management prerogative. Work people must be encouraged to
participate fully in the making and monitoring of arrangements for safety
and health at their place of work’",

itis evident from these representative extracts that what Robens had to say
remains entirely relevant today.

Many enterprises are still, today, slow to comprehend and implement these
fundamentals.

Current Issues in Safety Management

From the evidence available it is reasonable to assume that there now exists, in the
general run of larger corporations and individual enterprises, a reasonable
comprehension of the essential principles required for effective safety
management, and in particular that it is an inseparable component of the total
management system.

The essence of these principles can be extracted from the requirements of the
Management of Health and Safety at Work Regulations 1992 in the United
Kingdom.

These are:

- Policy and planning.

- Organisation and communication.

- Hazard identification and risk management.
- Monitoring and review.

These principles are readily perceived to be totally consistent with the general
management process.

It is equally evident that aithough adoption of a suitable system is generally
recognised as necessary, the perception exists that the system is, in itself,
sufficient. The reality is that it is not.
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[image: image8.png]Too often policy procedures and systems are adopted without complete
commitment and demonstrated involvement from the top corporate level, and
throughout the organisation. Demonstrated leadership, action and management
involvement at all levels is essential.

Exhortations to work safely are, in themselves, useless.

A common characteristic of failed systems and philosophies is the stated or
implied belief that there is a relatively simple panacea that, if adopted, will "solve"
the "problem".

Professor Booth points out that the critical point is not so much the adequacy of
the safety systems, as "the perceptions and beliefs that people hold about them".

One of the most fundamental deficiencies in most safety cultures which develop in
organisations, whatever systems or programs may be in place, is the failure to
develop:

- full and clear understanding of the concept of hazards and associated
risks and their effective assessment and management, and

- full commitment to the principle that all accidents are preventable

(It is not a matter of luck. Accidents result from a combination of forces and
circumstances, together with actions or lack of actions on the part of
persons involved.

The only chance element is (in some cases), whether persons are injured or
killed - Chance usually plays less of a part here than is commonly
perceived.) (1)

Enterprises which aspire to achieve a high standard generally seek to examine the
systems and approaches employed by benchmark performers, as has been the
practice in looking to improve any aspect of the business.

Some are disappointed to find (as was earlier observed) that thers is no "elixir"
which will provide instant gratification, but rather that the path is one of
commitment, dedication, example and effort. In brief, common sense and hard
work, once the policies, goals and systems are in place.

One leader of a successful corporation described the process as "being downright
unreasonable with our senior corporate staff",

The diversity of approaches and systems in evidence today is wide, but successful
performers generally have common characteristics.

The level of success evidenced also varies widely. Performances range from
excellent to abysmal, but the latter are few and diminishing.

(1} Tonach - 1992
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its worst performers, rather than on its aggregate performance in the field of
safety. (The same may be said of its performance in the field of environmental
management and rehabilitation).

The economic as well as the social importance of achieving high standards of
health and safety at work in this industry compels us to strive harder for
excellence.

Woe turn now to the outlook for the future.

THE FUTURE

The Future Economic Climate

The experience of the 20th century provides no basis for projection of an easier
economic climate for the mining industry. Boom periods are likely to be transient,
and cycles of recession are likely to recur from time to time.

Mine management can therefore expect to continue to be required to conserve
cash, curtail capital expenditure and reduce unit costs, at the same time striving to
raise productivity, improve safety performance, and improve product quality while
maintaining or lowering overall costs.

This will clearly be a challenging environment in which to improve total industry
performance, and the realisation must be brought home at all levels, that improved
safety performance is an integral component of continuous quality improvement
and cost reduction.

Safety is not an optional extra, to be trimmed or jettisoned in lean times.

If this reality is not fully comprehended and appropriate policies are not developed
at Board level in corporations, then operating management will find the task
extremely difficult.

It is therefore of great importance that demonstrably successful strategies in the
development of excellence in safety performance are made widely known, and that
peak level corporate commitment is fostered and maintained.

Itis disappointing to note the dearth of substantial credible contributions to the
published journals of technical and professional institutions, (as well as
commercial industry publications), on progress in the application of safety
management strategies.

Much of what is published derives from academics, and too little from
practitioners.
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Preliminary

Many of the following concepts are drawn from the wisdom and experience of
Trevor Kletz, who has published a series of excellent books on safety
management.

He has distilled a lifetime of experience as a practising engineer into his books and
the concepts he develops are refined by the logical, structured and practical
approach characteristic of the competent professional engineer.

His experience has been in the field of chemical and process production
engineering, but the safety concepts he develops are universal.

In the concluding chapter of "Learning from Accidents in Industry”, he says

“Samuel Coleridge described history as "a lantern on the stern’, illuminating
the hazards the ship has passed through rather than those that lie ahead. It
is better to illuminate the hazards after we have passed through them than
not illuminate them at all, as we may pass the same way again, but it is
better still to illuminate the hazards that lie ahead. This book is a lantern on
the stern. Hazop is a lantern on the bow.

To use a different metaphor, like the chameleon we need to keep one eye
on the past and one on the future.” .

In this passage he was emphasising the forward looking approach of HAZOP, an
essential tool in accident prevention in complex and potentially hazardous process
operations. This same forward hazard analysis is relevant to any industry, and
none more so than mining, where the potential for major catastrophic events is
evident.

He goes on to say,

“A common feature has been failure to learn from the experience of the past.
Sometimes the knowledge was forgotten, and sometimes it was not passed
on to those who needed to know. Sometimes the whole company or factory
failed to learn, sometimes individual managers. The people involved in an
accident do not forget but after a while they leave and others take their
place. Organisations have no memory. Only people have memories and
they leave."

This theme is developed in another publication titled
‘Lessons from Disaster: How Organisations have no Memory and
Accidents Recur".

It warrants study.
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"Accident investigation is like peeling an onion or, if you prefer a more
poetic metaphor, the dance of the seven veils. Beneath one layer of causes
and recommendations, there are other, less superficial, layers. The outer
layers deal with the immediate technical causes while the inner layers are
concerned with ways of avoiding the hazards and with the underlying
causes such as weaknesses in the management system. Very often only the
outer layers are considered and thus we fail to use all the information for
which we have paid the high price of an accident.

1 am not suggesting that the immediate causes of an accident are any less
Important than the underlying causes. All must be considered if we wish to
prevent further accidents, as the examples will show. But putting the
immediate causes right will prevent only the last accident happening again;
attending to the underlying causes may prevent many similar accidents."

These extracts from the introduction to “Learning from Acclidents in Industry"
summarise some considerations which are of great importance in this fundamental
component of future safety management strategy.

In analysing accidents Kletz urges that the word "cause" be avoided or used
sparingly.

He points out that if we talk about causes we may be tempted to list those we can
do little or nothing about, and neglect to go on and deal effectively with underlying
causes. For example human error is often quoted as the cause of an accident.

Kletz points out in "An Engineer’s View of Human Error" that there is little we can
do to prevent people from making mistakes, especially those due to a moments’
forgetfuiness. It is all too easy to put human error down as the *cause’, rather than
to examine the wider issues of what we should do differently to prevent another
accident. The latter approach leads us to think of changes in design or methods
of operation.

A further problem is that “cause" has an air of finality about it, and may lead us to
make simplistic assumptions which will not help to prevent further failures.

Finally, “cause"” implies blame and people become defensive. The emphasis
should be on identifying better systems for future preventlon rather than sheeting
home blame for past deficiencies.

Itis necessary to devise methods to encourage people to search for underlying
causes, and to develop skills in doing so. A team approach is usually the most
effective. Standard approaches and models are useful, but caution is required.
Too much time can be spent struggling to fit the data into the framework, and this
may distract from the free-range thinking required to uncover the less obvious way
of preventing the accident. Kletz advises us to use models by all means if you find
them useful, but do not become a slave to them.

A matter of overwhelming importance is to avoid limiting investigations to

accidents involving lost time injury to persons. It is absolutely essential to examine

all accidents and incidents which occur, to identify critical incidents, (those with a
-12-



[image: image12.png]high potential for serious consequences for plant and personnel), and in relation to
these, analyse and devise remedial and preventive measures with the utmost care
and attention to detail.

There are many more critical incidents or “near misses" than there are disabling
injuries, and it is from the study of these events that underlying weaknesses and
defects can be identified, which if left uncorrected may eventually result in
catastrophic consequences. To ensure full reporting and full disclosure in
investigation of these, a "no blame" policy is essential.

Event Recommendations for prevention/mitigation

1st layer: Immediate technical recommendations
2nd layer: Avoiding the hazard

3rd layer: Improving the management system
Exploslon in cabinet .

Electricity switched on
Do not alter trip set-points without authority.
Make set-points visible. ‘
Test trips regularly, including new ones.
Never rely on trips - check pressure before switching on.
Trip on low flow instead of low pressure.
Alr enters cabinet and forms

explosive mixture

Provide:
More reliable Nz supply.
Stronger cabinet.
Fuel enters cabinet

Provide:
More reliable N, supply.
Positive Isolation of N, when not In use.
Low-pressure alarm on N, supply.
Hazop service lines.
Inexperlenced manager
appointed

Do not let people fearn at expense of job.

Decision to purge cabinet with

Use air instead of N,
Use gas detectors to isolate electricily if a leak occurs.

Decision to locate cabinet in
Zone 2 area

Locate cabinet in a safe area - this requires better co-ordination
between design sections.

To achieve the above:
Provide better managerial auditing.
Follow up known weaknesses (e.g. low N, pressures).

Kletz Event Diagram
-13-
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Effective Prevention lies far from the top event.

In many of the accidents analysed, too much reliance was placed on measures
which were designed to prevent the upper events in the diagram (or in fault trees).
If the measures failed for any reason, there was little or no opportunity for further
defence. it is thus self evident that reliance can not be placed on control only of
the "trigger” events if the underlying potential for disaster remains in place.

Controls or barriers ¢an be broadly considered in the category of:

- "passive” (or engineering controls)
and
- “active” (or behavioural or procedural controls).

The former are designed to protect persons from harm with no (active)
involvement on their part.

Itis fair to say that "passive" controls are typically more effective, but continued
integrity of such controls may still depend on human behaviour.

A quote from Kletz to conclude this section.

‘One of the finest US loss prevention engineers, the late Bill Doyle, used to
say that for every complex problem there is at least one simple, plausible,
wrong solution. This book confirms his opinion. It has shown that there is
no ‘quick fix’ to the problem of preventing accidents. Each accident is
different and complex; there is no single cure for the lot; each requires
action at various levels - action to prevent the events that occurred
immediately beforehand, action to remove the hazard and action to improve
the management system.”

Operational Aspects and Work Systems for the Future

Mechanisation and Automation will continue to be developed and applied in all
phases of mining production.

The following extract from a paper by T L Carr is worthy of note.

*- - - during the past decade automation of systems and sub-systems has
brought changes in the knowledge content and range of skills required of
operators and supervisors. It has required integrated co-ordination and co-
operation, communication and organisation among all personnel to a
degree that was not apparent when mechanisation was introduced. Such
systems require speedy decisions to be made by the lowest hierarchical
level of control, that is, at the working site.

The concentration and pace of working have also increased stress on
individuals - a condition that can lead to undesirable events, if it is not
recognised and treated by management action. With automation and small
production teams the absence from work of a team member or a supervisor,
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[image: image14.png]for whatever cause, must be avoided both for production and for the safety
of the rest of the crew."

A common delusion is that mechanisation, automation and remote control
automatically improve safety. The reverse may apply. Large concentrations of
energy are involved and the consequences of malfunction can be very serious.

The hazards of remote control operation have been brought home by the
experience of fatal injuries in the USA, NSW and WA in recent years.

Ergonomics, a child of our times with increasing mechanisation, is literally in its
infancy in terms of its effective application in the mining industry. This is a field of
major importance for the future.

In Western Australia the AXSTAT system shows that as the general spectrum of
traumatic injury is greatly reduced, the underlying problem of back and neck
injuries, although decreasing in absolute terms, represents an increasingly greater
percentage of disabling injuries. It remains a persistent and difficult problem to
deal with, in particular the long term wear and tear condition.

Noise is another continuing problem. Whereas considerable emphasis has been
placed on the use of hearing protection, far too little has yet been done in terms of
engineering solutions. This is particularly the case with mobile equipment and
underground mining equipment. Engineering solutions are generally more readily
effected for fixed plant.

Lack of understanding has often caused mine management to fail to apply
engineering solutions where the noise level can not be brought below the action
level. In such cases reliance is placed on personal protective equipment.

The reality is that if noise levels can be reduced from say 105 dB to 95 dB, then
personal hearing protection will be capable, (allowing for its deficiencies) of
ensuring that the effective noise level to the operator will be attenuated below the
action level; (say 85 dB).

A primary reason for the relative neglect of noise as a hazard is the erroneous
perception that progressive loss of hearing represents only a diminished social
amenity.

In fact elevated noise levels have an adverse effect on alertness and well being, .
and are often an underlying factor contributing to accidents which it is difficult to

quantify.

There remains a wide spectrum of issues which will require the application of the
utmost effort and attention to detail and quality of input in plant, equipment and
work system design, and in training and educating of personnel, if the industry is
to progress beyond the levels of present recognised good safety performance.
These levels in the better performing sectors are beginning to plateau.

The scope this paper will not allow a detailed treatment but a few key elements in
dot point format are listed to conclude this section.
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[image: image15.png]. Ergonomics in relation to design of heavy earthmoving equipment,
particularly access for the operator and for maintenance personnel. Few
present designs are adequate.

. Enclosed cabins for underground mobile production equipment. Progress
has been made but new hazards have been introduced. The enclosures
are generally designed as optional extras rather than part of the total
concept. Insufficient attention has been given to operator access, comfort
and vision under adverse conditions.

. The effective application of geomechanics principles to underground and
open cut operations will have to be pursued more vigorously.

. Emergency preparedness for underground operations requires a far
greater lsvel of application to the training of the general workforce and
regular emergency exercises. Attention is focussed on training and
equipping rescue teams but more effort needs to be directed to prevention.

. Fire prevention on mobile equipment, particularly underground, is of critical
importance. There are still design deficiencies which are fairly readily
overcome:

. Much more attention to fall arrest prevention is required in all facets of

mining operations, both surface and underground. In the first place more
effort is needed to eliminate fall hazards from the workplace and work
systems. In the second, the adoption of first class equipment now available
is required, rather than traditional less than adequate equipment.

. Exhaust emission controls for underground diesel engines remains a
priority area for further development.

Future Strategies for and Involvement of the Regulatory Authority

It was noted earlier that it is time for the regulatory -authority to let go the reins, in
respect of detailed and specific directions to mining enterprises.

This does not mean that intervention strategies and actions will not be required of
the Inspectorate. However the most effective approach for the Inspectorate in the
future will be to concentrate on auditing, advising, educating and fostering a self-
regulatory approach by the industry.

The Inspectorate has the advantage of a complete overview of the industry and an
important function is to collect, collate and analyse information on hazard
identification and risk management and disseminate the findings widely.

The sharing of information through technical publications and conferences and
seminars is essential for the future. There is far too little emphasis on safety
management in these forums.

The larger enterprises are well resourced, but the Inspectorate will still find it
necessary to advise and assist the smaller operators more directly.

-16-



[image: image16.png]The dissemination of collected reports of critical incidents other than those
involving accidents to persons is an essential function for the Inspectorate.
However it must be recognised that the resources of the Inspectorate are limited in
practicable terms, and are much less than the aggregate resources of the industry.
It will not be possible for the Inspectorate to analyse causal factors in critical
incidents of which it is advised, below two or three layers. The in-depth analysis
described by Letz will remain the province of enterprises in the industry.

The Inspectorate’s capacity for in-depth analysis is necessarily restricted to the
detailed investigation of accidents and incidents which it is able or required to carry
out.

The pressure on suppliers and manufacturers to meet their obligations under the
duty of care must come from the industry. The field is too extensive for the
Inspectorate to attempt to exert control, and it is doubtful if legal sanctions could
be applied before equipment is supplied and put into use. The Inspectorate can
and should continue to draw attention to evident deficiencies but the final control is
in the hands of the purchaser and user.

Occupational Health
Itis appropriate to conclude with some observations on occupational health.

Increasing attention is being focussed on occupational health (or industrial
hygiene), both by industry and the reguiatory authorities. Whereas the familiar
hazards of exposure to silica, lead, mercury, arsenic, asbestos fibres etc have
been well identified and are generally competently managed, increasing process
complexity adds continuously to the spectrum of hazardous materials which have
to be dealt with. :

Many of these represent an insidious danger, in that persons may be affected
without being aware of their exposure. The duty of care is all the more demanding
in refation to insidious dangers.

Adequate programs for health surveillance in targeted work situations are
therefore required. Education and information appropriate for the work exposure
remains an essential.

Routine monitoring of the work environment requires supplementary biomedical
monitoring of the individual in some cases.

There is yet much to be learned about the human response to unusual work
rosters and compressed work schedules and extended shifts.

The concerns are the physiological effect of these work schedules and also the
issue of exposure standards for contaminants and the effect on clearance
mechanisms in the body, particuiarly the respiratory system.

Again, wide spread (national and international) sharing of experience and valid
research data and findings is essential.

There exists one trend in occupational health which is cause for concern.
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[image: image17.png]For decades workplace exposure standards proposed by appropriate national and
international bodies have been developed from credible epidemiological studies
and observed effects on humans, supported in some cases by cyto-toxic cell tests
and experiments on animals. Exposure standards have been steadily and in some
cases rapidly reduced.

More recently the process has been trending to the point where the validity of
further reductions has to be called into question on two main grounds.

(1) the validity of the data or postulations on which the proposed reductions are
based;

(2)  the capacity to maintain a credible regime of measurement to the required
levels of precision in the workplace.

On the first point, arbitrary but substantial reductions are being proposed on the
basis of postulations which will not, in some cases, stand rigorous review.
Increasingly, adverse health effects are generated by administering radical doses
of contaminants to susceptible strains of rats, and the results extrapolated to
human reaction.

In practical terms, the second point is of more immediate concern.

When reliable field sampling and faboratory analysis may resuit in a standard
deviation of two to four times the level of the contaminant to be measured, the
process must be called into question.

In plain terms, the standards become unenforceable by the reguiatory authority.
The régimes of sampling and analysis by both industry and the regulatory authority
become extremely costly and difficult to justify in the light of no observed adverse
health effects in the intermediate to long term.

There is a finite amount of resources available to industry health professionals and
to regulatory authorities.

A sensible balance is required on the proportions to be devoted to dealing with
real and identified hazards demonstrably producing injury or disease, as opposed

to dealing with remote possibility or esoteric concerns raised by the "counsel of the
fearful".

In no way do these observations dismiss the need to be vigilant in the case of
insidious hazards as was earlier noted.

CONCLUSION

It is evident from the above discussion that the future holds no certainties and that
there is no room for complacency on performance to date.

The road ahead will be long, winding, narrow and steep, with rough patches, to
judge by what we have traversed to date.
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[image: image18.png]Total commitment from the highest corporate level and throughout the enterprise,
and securing the complete confidence and co-operation of the workforce by
continued involvement in developing and implementing systems, will remain the
essential basis for success.

Effective communication, and workforce involvement in goal setting for continuous
incremental improvement is vital to the strategy for the future.

Let us recall Mark Antony’s oration over Caesar,

“The evil that men do lives afier them; the good is oft interred with their
bones;",

and resolve to do no evil!
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