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As we draw near to the last year of the second millennium, (A.D. 2000 for the
innumerate media), we can look back on a decade in which there has been a sharply
increased focus on safety in the mining industry in Australia. There have been
improvements in performance, but the standards reached in safety have lagged behind
achievements in technical capacity and operational efficiency.

Although this gives us grounds for concern, it is not altogether surprising, as a high
level of technical capacity is not sufficient in itself. Corrie Pitzer, and others, have
reminded us that risk management is fundamentally a social construction. Individual
shortcomings (at all levels) and organisational (group) dysfunctions continue to be a
problem.

A fundamental error, in seeking to improve safety performance in any enterprise, is to
superimpose a safety management system without accounting for all of the factors
(external and internal) which impact on the operation of the organism.

All operations involving people are organisms, with all of the complexities of group
dynamics which constitute any organism.

This paper traverses briefly, from a personal perspective, some of the broader
organisational and management issues which require attention if industry performance
is to achieve and maintain continuous improvement as we approach the third
millennium.

In what follows the term “safety” includes all aspects of freedom from injury, and
maintenance of health and well being of the workforce.

2, CURRENT AND PROJECTED CONTEXT IN WHICH THE
INDUSTRY OPERATES

The current national and global context presents challenges to many mining
operations, in maintaining and improving standards of safety performance.

The major issues are readily identified but the aggregate impact is often not fully
appreciated, with adverse consequences.

u The industry, which has long been export oriented, is required to operate
competitively in an increasingly dynamic global market place.

Not only are production efficiencies and costs under pressure, but
development and retention of professional and technical staff of the requisite
calibre is strained in the face of global demand superimposed on national
demand.
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required to maintain a competitive position.

The industry continues to expand and diversify. Increasing complexity and
scale in downstream processing and treatment requires large plants with high
energy usage and increased risk potential, with large hazardous materials
inventories and stored energy systems; (for example the major lateric nickel
plants in WA).

The trend to operating mines on a long distance commute basis continues,
requiring the use of compressed work schedules and longer runs of extended
shifts. The requirement to operate in this manner imposes strains which are
referred to later.

The contracting out of development and production functions, particularly
with several contracting groups at one operation or enterprise, introduces
greater potential for loss of coordination, and of a “seamless” control system,
which are critical to safe performance.

There is a reduction in the opportunity for staff to develop a stable, guided
career path in working for mining company principals. The operating
opportunities are with the contractors, where there is mobility and change,
nationally, and overseas.

Experience has shown that stability and continuity in the workforce greatly
facilitates the development of high standards of safety performance and
continuous improvement.

In Western Australia this is exampled in the Alumina sector, and also in the
Iron Ore sector. Extensive use is made of contractor services in these sectors
also, but the principal operating companies’ core functions and workforce are
stable.

Much of the new mining development in Australia in the past 10 to 15 years
has involved surface mining.

A return to deeper mining, involving shaft operations will need to be
undertaken with a scarce and diminishing supply of persons having adequate
operating and maintenance experience.

On the plus side, improvements in technology have the potential (at least in
theory) to provide for increased safety in operations, in the future industry
context.

The area with the most potential is increased mechanisation and automation,
reducing exposure of operators to hazards.

Greatly improved explosives technology with intrinsically safer blasting
agents and initiation systems, have reduced the incidence of blasting accidents
over the past two decades.

Unfortunately this intrinsically safer technology has led, in some cases, to
serious accidents and fatalities due to complacency, and a false perception that
the new generation of explosives are “safe”.
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Improvements in communication technology is of particular benefit in
underground mines, and there is great scope for further advances in this field.

Superior process control and security monitoring systems have much to offer,
but also carry the “complacency virus” with them, whereby too much reliance
is placed on passive protection.

3. BEYOND SAFETY MANAGEMENT SYSTEMS

There can be no doubt that most mines, (or groups of mines within an enterprise), will
benefit from developing and implementing a safety management system which must,
to be effective, be fully compatible with and integrated into the normal operating
process.

The Safety Case approach widely adopted in the petroleum industry requires such
systems as part of the process of demonstrating that the major core risks can be
managed.

However to place reliance on the “system” in itself to produce the required outcome is
a false hope.

Safety Management Systems (SMS) are a guide or template to provide a structured
and systematic process, and when well devised and implementéd with the full
understanding and support and cooperation of the personnel can be an effective means
to an end, provided that there is also total demonstrated corporate commitment.

There is no doubt that the SMS is here to stay. They are being widely adopted by
companies, regulators are advocating their use, (even proposing to require them by
legislation), and there are system suppliers actively promoting them.

The functions, benefits and pitfalls of SMS were very competently traversed by Jim
Knowles and Willem Vergeer at the Queensland Mining Industry Health and Safety
Conference at Yeppoon in September last year; (1998).

It is instructive to review and examine some of the potential consequences of placing
too much reliance on the “systems approach”.

The following observations were made by a practitioner in the UK in relation to
offshore petroleum experience.

Companies developed their own SMS format, resulting in considerable
variation across the industry.

Some stayed at policy and system description level, others, (whose cultures
relied on detailed standards), tended to include documentation down to
procedure level.

Industry seeks proactive (positive) performance indicators, rather than
reactive measures; (LTFIR). There is a move to grapple with “what gets
measured gets done”, versus “the important things can not be measured” in
the Deming philosophy.
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arrangements; (eg. aim for a zero back-log of safety-critical (preventive)
maintenance routines, but audits found that the workforce were concerned at
this being achieved at the expense of breakdown maintenance).

External audits questioned the transparency, effectiveness, and accountability
of the middle management decision making process.

Do safety cases represent the state of the art in describing organisational
structure, and managing “change”?

No. Almost all safety cases fall behind many treatises on this subject.

Many had the key personnel responsible defined, but some did not include
reporting lines.

Without exception, little was written about the process of maintaining safety
standards during organisational change.

The greatest barrier to self regulation lies in the inability of (in-house) audit
departments to challenge the way the company manages safety at all levels.

There is a need for something more than systems.
It is, of course, people who make systems fail, and make systems improve.
Few companies (internal audit department) audit management style.

Systems that ensured control and conformity, also inhibited creativity and
initiative.

Two articles in the September 1998 edition of The Safety and Health Practitioner
(UK) are of direct relevance to this topic.

The first (a news brief) contained some observations made at a Conference in the UK
“Changing health and safety offshore; the agenda for the next ten years”. This
conference marked the tenth anniversary of the Piper Alpha disaster.

The observations derived from a key note speech by the chairman of the International
Association of Drilling Contractors, North Sea Chapter; (Charlie Mearns).

In summarising his experience with the safety case...... concluded that ‘the
process of producing the safety case was painful but beneficial’. He further
suggested that the ‘end product, the first safety case submissions provided
tangible evidence and records of the quality of the process undertaken, but
only that. From then on, there was, is and will be, a real danger that the
entity known as the safety case will go the way that most documents go, i.e.
kept up-to-date as long as anyone cares, but becoming less and less relevant
as its function assumes less importance to the workforce’.

“Safety cases may become clever documents written by clever specialists for
the benefit of the Regulator and of increasingly less value to the workforce”.
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and Charles Woolfson, who are respectively Professor of Risk Management and
Senior lecturer and director of the Graduate School (Faculty of Social Sciences) at the
University of Glasgow.

These extracts are worth noting.

To be clear, the purpose of our article is not to criticise any sincere efforts to
assess workplace hazards in a comprehensive and systematic manner. Rather,
what we attempt to argue is that there may be negative consequences and
opportunity costs to approaches which cast workplace hazards in too broad
and formalistic a framework.

Perhaps nowhere is this problem more obvious than in the growing offshore
safety case literature and the attendant safety case consultant industry.

According to industry sources over 200 safety cases were accepted by the HSE
by November 1993, with an average cost of £1 million for the preparation of a
safety case. On the whole, the safety cases involved multi-volume studies
which included components of detailed technical analyses based on
Quantitative Risk Assessment (QRA) as well as a host of relatively self-evident
qualitative information.

One of the obvious problems with the safety case is that it primarily focuses on
the prevention of major disasters. Indeed, in one of the most telling
observations during the recent Aberdeen conference, the head of the HSE's -
offshore safety division, Allan Sefton, commented that ‘in concentrating on the
safety case and goal-setting in relation to major hazards, the industry has
perhaps taken its eye off the ball with regard to more routine accidents’.

Another, perhaps less apparent, problem of the safety case and comparable
systems-based approaches is that they have been used as substitutes for more
specific intermediary regulations. In his Piper Alpha report, Lord Cullen
stated explicitly that the safety case required the complement of regulations

‘setting intermediate goals (which) would give the regime a solidity it might
otherwise lack’. Md Cullen-implied-that at least-a partial
commitment to preseriptive-legislanon Was necessary to-create esafe-offshore
weorking environment, is a matter-of debate. What ISW Fhowever, is
that much of the effort towards offshore safety improvements has been devoted
to the safety case, wiBEOtHer-isswes aid areas have been neglected.

Risk valuation from below

In developing a safe working environment it is not simply specialised
quantitative ‘expertise’ exclusively concentrated in the hands (or heads) of
management, but also what is described as ‘low level safety intelligence’
which counts. Hazards are often identified and controlled most effectively by
those most immediately involved in the work-tasks, through a process of
constant monitoring or ‘risk valuation from below’. .
An example of such risk valuation is provided by an offshore pipefitter on the ﬁ
Amoco Montrose, who was given a ‘hot-work permit’ and instructed to cut b
into a length of pipe. ThBipe contained potentially lethal explosive-gases,
bufpethe-worker did not proceed with the job using oxy-acetylene cutting gear
and*thereby‘joresidlledwh’dt‘t’b’tlld have'been amajor accident. The

inettvidual worker contested an already managerially approved task

aSSigiment on the basis of his ‘own tacit knowledge’. . &
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illustrated by the pipefitter incident. JHe-individual concerned was an

expigrienced crafisman with-a knowledge of the job-built up over many years.

Téday, the offshore employers are recrumng ‘new labour’ with the goal of
creating a ‘multi-skilled’ workforce. Thepipéfitter case derived from the pre-
Gulleni context, that is, froin before the time the new safety cases and attendant

risk assessment procedures were put in place. Yet it illustrates the
significance of accident prevention through means other than those pre-
planned by management.
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The concluding observation made in the article was that concerns expressed by
Charlie Mearns on the Safety Case may also apply to similar exercises in risk
management.

“too broad and formalistic framework” referred to above may submerge elements in

Too often in critical incident causation “the devil is in the detail”, and reliance on the \
the detail, with serious consequences.

4. POTENTIAL IMPACTS ON SAFETY PERFORMANCE DERIVING
FROM SHIFTWORK, COMMUTING, AND LIFESTYLE EFFECTS
ON EMFPLOYEES

One of the most significant changes in mining operations in the past ten to fifteen
years has been the adoption of long distance commute (LDC) for remote sites and
attendant compressed work schedules (CWS), incorporating 12 hour shifts.

Moreover, even where LDC is not required, CWS with 12 hour shifts is now widely
adopted with a locally resident workforce.

There are two important aspects to consider here:
u Shiftwork itself and risk management implications
| The effects of LDC and CWS on safety aspects of operations

Shiftwork

It is a remarkable fact that few mining operations, up until very recently, have had a
policy on shiftwork, much less included it in the spectrum of risks to be managed. It
has been viewed by operating and senior corporate management as something for the
Human Resources, or Industrial Relations people to deal with.

In fact hours of work are often negotiated without reference to the safety and health
implications.

In a brief section of a paper of this type the issue can only be touched on, but
reference should be made to the Guideline document published by the Centre for
Sleep Research (University of South Australia). The Guideline provides excellent
guidance on the development of a risk management approach to operating shiftwork
systems.
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Shiftwork and extended work schedules mean mining employees are often working
when they normally would be sleeping and sleeping when they would normally be
working. Circadian rhythms, or the body clock, which repeat approximately every 24
hours, are reflected with many human functions including body temperature, hormone
production and sleep and wakefulness.

Disruption of circadian rhythms through work schedules means not only that people
are expected to be awake and active at an inappropriate time in the cycle, but also that
environmental cues (like light and dark) that keep an individual’s cycle on track are
out of kilter.

These disruptions impact on the quantity and quality of sleep, impact on task
performance and also create a sense of personal dislocation and imbalance.

Sleep and Fatigue

Disruptions to normal sleep routines are common with night shift, where the major
difficulty is getting adequate undisturbed sleep during the day. Extended hours
sometimes combined with night work creates a similar problem. The cumulative
result of these disruptions is lack of sufficient sleep, which may lead to what is called
“sleep debt”.

Fatigue is tiredness that results from physical or mental exertion. Physically and
mentally demanding tasks combined with extended hours of work, such as the 12-
hour shift, can cause fatigue.

Both lack of sleep and fatigue, individually and in combination, can adversely affect
task performance levels, individual safety and health, and the safety of others.

When employees get less sleep than they need, they can build up a sleep debt. Each
day without enough sleep increases the debt, and when it becomes large enough
individuals can lose concentration, become fatigued and often need to recover the
debt.

Individuals who are fatigued or work while under sleep deprivation can pose a
significant risk to safety and health, particularly when operating machinery and when
performing critical tasks that require a high level of concentration, or where the
consequence of error is high.

Social and Family Life

In working 12-hour shifts, the combination of a significant erosion of the half-day
away from work, together with the potential difficulty in getting an adequate
undisturbed sleep in a domestic situation, can present a serious risk of sleep
deprivation and fatigue.

Work scheduling will influence the time at which employees can participate in social
and family activities. Shiftworkers can find it difficult to maintain a social and family
life and sometimes may neglect rest and sleep in order to be with friends or family.
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Equally, social lifestyle choices can result in insufficient sleep and can impact on an
individual’s performance levels the next day.

Research at the Sleep Centre and elsewhere in Australia and the World, has
established that the decrement to performance can be quantified and even related to an
equivalent level of (for example) alcohol impairment.

Again the issue was very competently traversed at the Yeppoon Conference referred
to earlier.

LDC and CWS — Implications for Safety

There is a range of operational factors which warrant consideration, in addition to the
impact of shiftwork on the individual.

The adverse impact of an extended series of night shifts has been recognised, and in
most commute operations 12 hour shifts are worked. Sleep deprivation from longer
runs of nightshift may present a high risk, but a plus at the commute site is the
potential for less disturbance to sleep during the day than in a normal domestic
situation.

A particular risk is introduced where persons spend a lengthy period in commuting to
a site, and then commence an extended shift on arrival.

However, there is a wider spectrum of considerations, some of which are listed here in
dot point format for brevity. Some are problems which arise not only with LDC, but
where compressed work schedules (with 12 hour shifts) are used at operations
adjacent to population centres. Some of the problems may be exacerbated with LDC.

The obvious consequence of moving to 12 hour shifts is that the day is divided into
two, and there is consequently scope for a considerable reduction in total staffing.

Effects of leaner staffing and extended shifts include:

. Reduced capacity to release staff for training, safety meetings and other
purposes.

. Increased difficulty bridging shifts and coping with “no-shows” By key
operators, with a risk of substitution of a less than competent operator.

. Hand-over between supervisors extends the working shift considerably for
these staff and increases the risk of fatigue.

. Greater difficulty in maintaining emergency response teams and training
schedules.
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Potential for omissions and oversights with cyclic handover between key
management and supervisory staff. Breaks in continuity of safety critical tasks
can have adverse consequences.

Increased difficulty with emergency response team organisation and training,
particularly with dependence on contracted mining operators, who may use
varying commute schedules.

Greater difficulty with no-shows, where locally resident backup staff are not
available for call-out. This results in double shifts for key operators and
supervisors, or 16 hour shifts in bridging.

ECONOMIC RATIONALISM AND THE CORPORATE STRUCTURE,
AND ITS POTENTIAL TO IMPACT ON SAFETY PERFORMANCE

There has been a widespread trend to downsizing across the mining industry, in
common with the general spread of industry and business, which has resulted in
consequences either not foreseen, or of greater severity than anticipated. The term
“undersizing” has entered the language.

Some of the more obvious factors with potential for adverse safety impacts include:

A loss of corporate memory on safety critical issues which can lead to
repeated unwanted events.

Loss of engineering and operating specialist skills; (exacerbated by the general
corporate memory and site or enterprise specific knowledge and capacity
departing with staff). The contracting in of operators of consultants to replace
these capacities seldom achieves the performance required, and in worst case
may have serious adverse consequences.

Loss of flexibility and back-up capacity in depth and spread of knowledge,
experience and skills.

Increased use of contractors can have unwanted consequences, irrespective of
the capacity and efficiency of the contractors’ performance. These may
include:

- Pitfalls in coordination, disputation over responsibility for remedying
non-standard conditions, and loss of career path opportunities for staff
from the principal operating company.

- Difficulties in structuring and maintaining integrated services such as
emergency response capacity.

Attrition of staff, and staff uncertainty over career future and continuity of
employment leads to technical and professional staff developing a
“mercenary” outlook, moving regularly to the next operator prepared to offer
an incentive to meet short term needs.

A lack of ownership, and the loss of an attitude of careful stewardship in
seeing projects through, may again impact adversely.
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for eventual catastrophe.

6. CORPORATE COMMITMENT AND LEADERSHIP

World leaders in safety such as DuPONT have demonstrated beyond a shadow of
doubt that continuously demonstrated leadership and commitment from the top
corporate managers, cascaded through the operating management levels, is the key to
effective safety performance.

This extract is from a paper delivered at the 1996 MINESAFE INTERNATIONAL
CONFERENCE in Perth, by Howard Street — DuPONT.

Audits, or workplace inspections, are a third measurement tool. Let me make
it clear that we were looking at management audits of people’s behaviour
here, not simply inspections of tools, equipment, and conditions. Not many
people perform this type of audit well without prior training and dedication to
the task, but I am firmly convinced that audits of people are the most valuable
tool available.

Audits of people lead us quite naturally to another category — employee
attitudes. In studies we 've done at DuPONT, we 've found that the single,
strongest correlation to actual safety performance involves employees’
perceptions of management commitment. People’s beliefs influence their
attitudes, and attitudes influence performance. If they believe safety is
important to management and to their own well-being, they will act safely.

Exhortations from on high to people to work safely are of little worth. Nor are printed
policies and all of the paraphernalia of the safety propaganda machine, if real
commitment is not demonstrated at all levels on an ongoing basis.

This includes timely feedback on issues raised, and full confidence by the workforce
in a no-blame policy on incident reporting.

The primacy of leadership, commitment and direction was established at the Chief
Executive Officers Safety Session convened by the Minerals Council of Australia in
March 1999.

CONCLUSION

In indicating where to from here, it is axiomatic that the industry must adopt the goal
of elimination of serious disabling injuries and fatalities to personnel as both essential
and achievable.

The issues traversed in this paper are a representative sample of range of internal and
external factors which impact on the organisation at the individual level and also, in
terms of interactive dynamics, on the whole system. :

It is essential that full account is taken of such considerations as they can form part of

the underlying or contributory cause of accidents resulting from organisational
failures which remain the responsibility of managers.
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Technical capacity will continue to improve.

The industry will have to come to terms with the fact that established mining
communities with available pools of experienced competent miners are a thing of the
past. Personnel will continue to be recruited, trained and developed from urban
communities.

Structured training and competence development is beginning to receive the focus
which is essential for capacity for safe performance. The need for ongoing
improvement in this field can not be over-emphasised.

Greater consolidation of mining enterprises is likely to continue into the future, but
contracting, with its flexibility, is here to stay. In the resource sector, contractors as
well as principals are consolidating. :

Preservation of corporate memory and adequate levels of technical and professional
capacity will be a major challenge if the corporate dynamics follow the present trend.

The exploration sector of the industry presents a major challenge to improved safety
performance. In large measure this derives from operating in remote locations with a
constantly changing and frequently interrupted work schedule. Operations are
generally contracted, and effective control by the principal is seldom exercised.

The achievement of the future goal rests on the recognition that effective safety
performance requires above all, the enabling, involvement, and motivation of people.

The essential requirements are KNOWLEDGE — CAPACITY - MOTIVATION

22 April 1999
ZMS569PY/R
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