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ABSTRACT

In considering the regulation of the industry in the 21st century, the background to
the current position is reviewed, the present and projected industry context is
summarised, and legislative implications are traversed. Some viewpoints are put
on strategies for the regulatory authority to play an effective role in guiding the
industry as a whole to the level of excellence in mining safety to be expected from a
mature, high-technology industry in the commencement of the third millennium.

L PRELIMINARY

From time to time the argument is raised that the mining industry would be able to
achieve high standards of safety performance if it were freed from the shackles of
excessive or prescriptive legislation. Operating companies are portrayed as athletes
in chains, anxious to perform but constrained from doing so by bureaucracy.

The protagonists for this philosophy are unable to deal convincingly with two
fundamental realities.

The first is that most current safety legislation in Australia is framed in enabling or
performance based terms; that is, the major obligations are described but they are
not limited by tightly prescriptive regulations. The exception to this is the
underground coal mining sector where both earlier and recent history of disasters
has shown that clear cut provisions for control of specific major hazards are
essential. Moreover the legislation is in fact not developed unilaterally by
bureaucrats, but by industry and workforce representative groups working in
consultation with a regulatory authority which is staffed by professionals having a
substantial background of industry experience, and a comprehensive overview of
the history of industry safety experience, and its current status.

The second reality, which puts paid to the regulatory shackles fallacy, is the fact
that in mining, (and indeed in other industries with similar major operational
hazards), there are to be found enterprises and organisations achieving exceptional
standards of performance, through total management and workforce commitment to
performing at levels so far above regulatory norms that the enterprises concerned
become effectively self-regulating. The regulatory framework in no way constrains
such competently managed enterprises.

The essential regulatory norms or minimum standards, are in fact put in place to
provide operating direction, (developed on the basis of hard won experience), for the
less capable but well-intentioned organisations, but also as a means of bringing
sub-standard or recalcitrant performers to account if they default on the legislated
norms.
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effective framework of standards and direction, and the regulatory authority
charged with administering that legislation needs to do so in a professional,
constructive and consistent manner. Effective administration by the regulator is
best achieved using a combination of processes which engender an interactive
relationship with individual enterprises and their workforce and with industry
representative groups, so that enforcement sanctions rarely need to be invoked.

2. BACKGROUND TO THE EVOLUTION OF REGULATION OF MINING

Mining may be traced back to the stone age when excavations were made into chalk
to secure superior flints. Metal mining may be traced through recorded history, as
the developing use of metals marked the progress of civilisation. Working
conditions in those early primitive mines were unpleasant, physically demanding
and hazardous, and this continued in large measure to be the case until well into
the current century.

The difficult and hazardous nature of underground mining through history is
reflected in the fact that slave labour was employed, and indeed forced labour has
been used by totalitarian regimes even during the 20th century. Agricola (1562)
described mining as a well established craft in medieval Europe, in his great
treatise De Re Metallica, but he commented critically on the hazards and
conditions, and on the incidence of injury and diseases. The pace of change was
glacial. Conditions for indentured labour working in underground coal mines in the
19th and early 20tk centuries were appalling by today’s standards.

Nevertheless there is evidence of the development of measures to manage health
and safety in mines over the last few centuries, prior to the era of formal regulation.
An example is found at Almaden in Spain where mercury has been extracted since
Roman times; (Circa 400 BC). The townspeople worked in rotation mining
cinnabar, and pursued their regular trade for “rostered out” periods, to allow the
body to rid itself of its mercury burden. Codification of safety in mining practice
appears in Germany and France in the 18 and early 19t centuries. The mining
safety legislation which was developed in Britain in the 19th century was initially
directed at preventing disasters and fatalities, rather than dealing also with the
prevention of a general spectrum of minor and serious injuries. It did however,
require responsible mine managers to be appointed and established a professional
mining inspectorate, as well as dealing with some basic health aspects.

This concept of major hazard control as the primary obligation, and a substantial
reliance on the mines inspectorate to ensure that proper attention was paid to
safety on mines, lingered on through much of the current century.

Lord Robens, in his landmark Report “Safety at Work” which was produced in the
UK in the mid-seventies, clearly articulated the issues and recommended principles
which underpin the development of current legislation and the regulatory approach
in many jurisdictions, including that in Western Australia.
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“People are heavily conditioned to think of safety and health at work as in the first
and most important instance a matter of detailed rules imposed by external

agencies.......... It was reflected, for example, in the attitude of those who argued that
standards would be improved if workplaces were visited much more frequently by
inspectors.......... We suggested at the outset that apathy is the greatest single

contributing factor to accidents at work. This attitude will not be cured so long as
people are encouraged to think that safety and health at work can be ensured by an
ever-expanding body of legal regulations enforced by an ever-increasing army of
inspectors. The primary responsibility for doing something about the present
levels of occupational accidents and disease lies with those who create the
risks and those who work with them. The point is quite crucial. Our present
system encourages rather too much reliance on state regulation, and rather too little
on personal responsibility and voluntary, self-generating effort. This imbalance
must be redressed........... There is a role in this field for regulatory law and a role for
government action. But these roles should be predominantly concerned not with
detatled prescriptions for innumerable day-to-day circumstances but with
influencing atittudes and with creating a framework for better safety and health
organisation and action by industry itself.”

Robens advocated self-regulation but this did not mean no regulation, but rather
industry performing well above the current regulatory norms. Moreover, he defined
a constructive role for the regulatory authority in which it uses its resources and
collective overview of the industry to provide information, guidelines and direction,
with direct intervention and enforcement to be applied only where it is warranted.

The case for a new industry approach to integrating safety into the production
function was well made by Robens, with emphasis on both management
responsibility as a primary driver, and workforce responsibility and involvement as
an essential corollary. Most current mining safety legislation, in conformity with
such legislation for industry generally, incorporates these principles, albeit to
differing degrees in detail and application.

3. INDUSTRY CONTEXT
3.1 The Current Situation

The industry position in Western Australia is probably comparable to that in most
countries with identified substantial mineral and energy resources. The industry is
expanding and diversifying, with a trend to increased downstream processing being
undertaken to enhance export value.

Technological progress has been marked by increased mechanisation and a trend to
automation, with larger concentrations of energy in plant and equipment, and
introduction of more complex processes and more widespread use of process
chemicals incorporating hazardous substances.
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particularly underground and open pit mining.

Retention of a stable skilled and experienced workforce by mining corporations is
much less common than in the past, other than at long term mining operations
located adjacent to the coast and close to major urban centres. Mining towns with a
tradition of people working in the mines for several generations are now rapidly
becoming part of our history.

There is diminution in the available pool of skilled and experienced miners and
mining professionals. The loss of corporate memory impacts adversely on many
mining enterprises, both in terms of efficiency and safe performance.

There exists a considerable gap between the standard of safety in mining plant
design currently achieved by manufacturers, suppliers and importers, and the
requirements in the legislation. This is particularly the case in respect of
ergonomics considerations for mobile plant operators. Too much is still left to the
employer in specifying requirements.

The mining industry operates in a truly global market and pressure to remain
competitive is therefore intense.

3.2 Industry Context in the 215t Century

The vision for Western Australia outlined here is considered to be appropriate for
any State or Country seeking to maintain a viable internationally competitive
minerals and energy industry.

. Control of most mining operations will be vested in large corporations. This
will be driven by capacity to raise capital, and to plan and develop mining
and extraction, and market the products, as well as staffing and longer term
planning essentials.

This will include exploration activity, as raising risk capital for exploration
will become more difficult in the prevailing economic climate and the
increasing difficulties in land access for mining, together with national and
global environmental pressures.

There will be greater opportunity and capacity to engender a more
responsible and coordinated approach to safety management in larger, more
stable corporate entities. Exploration drilling operators with sub-standard
safety performance will no longer be engaged by most companies carrying out
exploration work. Cost imperatives will be an increasingly greater driver for
safe performance.

. Training of all mine operating personnel will be carried out in a fully
structured competency based system developed and supported by
representative industry associations, and endorsed by the regulatory
authority.
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positions will include specified training in risk management and
communication and personnel management skills, in addition to existing
requirements for qualifications and operating experience. This will more
appropriately equip persons holding statutory positions of responsibility
under the legislation with the capacity to meet both corporate and individual
responsibilities.

Each enterprise will have established a comprehensive safety management
system consistent with the risk management principles inherent in the
legislation.

All mining operations will maintain high geotechnical standards in mine
design, development and production, and closure of operations.

Emergency response capacity will be developed and maintained to a uniform
level of excellence. Industry standards for equipment and training will be
established.

Industrial hygiene standards will be high with systematic monitoring
maintained through the CONTAM and MINE HEALTH systems. ® However
there will be carryover problems. Although the level of mechanisation will
continue to increase, the legacy of musculo-skeletal injury resulting from
poor ergonomic design of equipment and operator practice, from past to
present times, has the potential for substantial cost and turnover of
personnel to continue for some years. Workers’ compensation claims for
hearing loss deriving from damage in the workplace in the last decade of the
20th century will be a carryover cost with substantial potential.

Long distance commuting of the workforce for mining operations in locations
remote from established urban centres will continue. Shift work rosters, and
schedules, and personnel accommodation and diet standards will be
developed and maintained to be health protective, and conducive to safe
operating performance by personnel employed to work those rosters and
schedules.

Contracting out of the production and exploration work force will increase to
60% - 70% of the total direct employment. Contracting will be increasingly
established on a “partnership” basis with the principal employer (mine
owner), to ensure integration of responsibility for statutory obligations, and
for total safe and efficient performance.

Global electronic communication and data transfer will enable all operations
and regulatory authorities to ensure that information on critical incidents
and on technological initiatives are widely shared on a continuous basis.

® These are electronic databases set up to record and allow derivation of information on
atmospheric contaminant sampling and health surveillance of the mining workforce.



[image: image6.png]. The progression to vesting of the bulk of mining operations in large
corporations will afford the opportunity to restore in-house capacity to
maintain engineering support services, and to develop improved operational
methods and plant and equipment design, and utilisation.

The problems of “loss of corporate memory” will be reduced to manageable
levels.

Few corners in technology will be available to maintain a competitive edge.

Commercial success will depend on the quality of the resource and the
capacity and motivation of its people. The key will be effective leadership.

4. THE FUTURE REGULATORY FRAMEWORK
4.1 Implications of the Global Context for Mining

Mining has increasingly developed into a truly global industry in recent decades,
and this is exemplified by the extent to which practitioners, (technical and
professional, supervisory, and practical miners), who have worked in a variety of
countries, are to be found wherever mining is carried out.

Transnational corporations, and major contracting enterprises, operate across the
world in an increasingly competitive environment.

If the industry is to maintain its capacity to operate, which includes the retention of
ongoing community approval for mining activities to be carried out in each state or
country, it must perform to standards which meet or exceed the continuously rising
expectations of the community.

There is a strong global focus on responsible environmental management, and an
increasingly sharper focus on maintaining high standards in health and safety for
the work force.

Developing countries where extensive and largely untapped resources may be
identified, will not accept exploitation of those resources, by enterprises using sub-
standard practices, as has been the case to varying degrees up until the latter half
of the present century.

A better educated world community and widespread immediate global
communication networks are factors to bring early attention to a pressure for
correction on sub-standard performers. International opprobrium and
condemnation are not conducive to conducting viable operations.

4.2 Can a “Universal” Regulatory Regime be established?
Given the diversity of regulatory regimes which prevail between the several states

and provinces in countries such as Australia and Canada, it may seem to be
something of a pious hope to discuss the prospects for a universal regime to be
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may not be realistic or practicable, (nor indeed necessary), achievement of a very
high degree of conformity in the essential principles of the legislation is surely both
desirable and achievable.

By examining the position in Australia, and more specifically developments in
Western Australia as a pilot study, a case can be made for moving towards a highly
conformable regulatory regime for the global mining industry. There is already
recognition, within Australia, of the need for much greater consistency and
uniformity across the country in the regulation of the mining industry.

4.3 Future Legislation Developed on the Western Australian Model

The codification of the general duty of care responsibilities for employers and
employees, and for all other involved parties to a commensurate degree, is
considered likely to continue to be accepted as the fundamental basis for the
legislation in the future, underpinned as it is by the obligation to implement a risk
management approach.

The scope and function of this type of legislation is not limited or devalued by
technological change and it accommodates rising community expectations on the
degree to which hazards are foreseeable and what may be expected of a “reasonable
employer” in relation to managing the associated risks.

The duty of care obligation is not one of strict liability, but is circumscribed by the
requirement to establish and maintain an acceptable system and standard of risk
management for all identified present and potential hazards in the operation of the
mine.

The comprehensive general obligations in the Act are underpinned by more specific
requirements in the regulations, in respect of major hazards, general plant and
operating practices, and occupational health and industrial hygiene.

The adoption by the mining industry of the Safety Case approach to the
management of major hazards is regularly advocated. This system was developed
for the petroleum and natural gas production industry, following the Piper Alpha
disaster.

Principles common to the safety case form the basis of the development of a Project
Management Plan (P.M.P.) currently required in the Western Australian mining
safety legislation. The P.M.P. must be provided to the regulatory authority prior to
the commencement of a mine, or prior to any major change in an existing operation,
including process and treatment systems. Major operating hazards have to be
identified and systems developed to manage the risks.

The fully developed safety case approach is more directly applicable to major
treatment complexes, where extensive use is made of hazardous substances, and
large amounts of energy in various forms are stored and used. Such plants have
similar characteristics to petroleum and LPG production installations.
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designed and specified operating plant, is less readily applicable to underground
mines, which evolve and change as the mine is developed in depth and lateral
extent. Mining methods and development layouts may need to be adapted to
accommodate changing orebody delineation and ground conditions.

The common factor in any such approach, however structured and specified, is the
effective management of major risks, and regular auditing of the process, and
monitoring of effectiveness.

A consideration of great importance is the attachment of authority and
responsibility to officers at the mine appointed under the legislation by the
employer for the purpose of ensuring that the essential legislated obligations of the
employer are carried out.

This is both a logical and a necessary arrangement, in that the employer will
almost invariably be a body corporate, with its corporate office, senior management,
and board of directors located in a capital city remote from the mine. Moreover the
requirement for key command and control positions to be filled by statutorily
appointed persons provides a mechanism for assurance that such persons have a
knowledge of the mining legislation, essential basic practical experience, and the
necessary technical and professional qualifications. Legislative amendments are
under consideration to provide for essential competencies in risk management,
communication and supervisory and organisational skills, as a prerequisite to such
appointment.

In many states and provinces in North America the requirement for statutorily
appointed persons is not included the mining safety legislation, nor has it been in
the past.

In some states in Australia these long standing provisions (based on the United
Kingdom system) are to be diminished and reliance placed on the corporate
appointment of persons deemed to be competent.

What the longer term consequences of this approach may be remains to be
experienced, and this conference will afford a very valuable opportunity for
consideration of this issue.

Whereas the duty of care obligations fall most heavily on the employer, (as the
party with the greatest degree of control on resources and activities in the
enterprise), all parties have proportionate responsibilities.

Every individual has a personal accountability for safety, and this employee duty of
care applies from the chief executive officer to the miner at the face. However
persons holding corporate or statutorily appointed management or supervisory
positions, have additional responsibilities and accountabilities imposed on them by
virtue of that appointment by the employer.
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trigger incidents and accidents (“active” failures), the underlying causes can be
traced back to the “latent” failures in the overall organisation and management of
the enterprise.

Responsibilities are codified accordingly in the legislation.

Other parties upon whom a codified duty of care is laid include manufacturers,
suppliers, importers, erectors of plant, and self employed persons engaged in the
operation.

With the increasing trend to contract out much of the construction, development
and production functions, together with service and maintenance functions, the
legislation must be framed to accommodate these arrangements, and ensure that an
effective hierarchy of responsibility for integrated safety management is
established.

To ensure that this “seamless” process of control is maintained, the primary
responsibility remains vested in the Principal (employer), normally the body
corporate which owns and operates the mine.

5. THE FUTURE FOR THE REGULATORY AUTHORITY
The role of the regulator is evolving into that proposed in the Robens report.

The basic objective of the regulator is to ensure that risks to the safety and health
of the workforce from workplace activities are effectively controlled.

The educative and advisory role is of increasing importance, making full use of the
aggregate overview of the industry and the extensive range of data available to the
regulatory authority.

The historical perception of the regulator managing safety on mines will be decently
interred, with the recognition that the regulator’s purpose is to be achieved largely
through others, the industry management and workforce and a range of
intermediary associations, industry associations, trade unions, professional
specialist consultancies and manufacturers and suppliers.

The primary inspectorate functions will be carried out by a system of structured
audits dealing with broad safety management systems, and specific core risks.
Increasing use will be made of accredited third party auditors.

Electronic information sharing on a global basis is available now. Greater use will
be made of “bulletin boards” on the Internet. These provide an ongoing electronic
forum in which regulators and mine operators can discuss problems and solutions to
a wide range of safety and health issues.

Regulators for the mining industry will continue to require a high level of technical
and professional capacity, but will also need to be trained and equipped with skills
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factors. Capacity is required to recognise, monitor and account for the latent
conditions in management and operational systems which can lead to serious
consequences when triggered by direct actions or lack of actions in the workplace.

6. CONCLUSION

There is scope for optimism on what may be achieved in the new millennium, but
the challenge to make death and serious disabling injury throughout the industry a
thing of the past is still formidable, and will demand the cooperation and pooling of
resources of information at both the national and international level.
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