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J M TORLACH'

ABSTRACT

Leaming is an itermtive process, and we might reasonsbly expect that after
more thas & cealury of Mining during an era of sustained technological
development, (following & millenium o two of unrelieved hard physical
graft), that the more obvious physical hazards could by now be
compatently managed.

1t i perhape a reflection on the perversity of human nature that we have
not fully leamed out lessons in this cxacting environment, and that woree,
we heve still 100 ofica failed 10 profit by the experience of those lessons.
The more ebvious underlying factors which impact on this situation are
examined briefly, s a prelude to consideration of some oustanding
examples of recurrant problems experionced in recent year:

Reatons for the continued exisionce of wub-siandsrd practices ar
outlined, with a focus on the buman clement, and finally proposals for
appropriate remedial strategies are pummarised.

This paper thercforn secks 10 cxamine snd discuns some of our
deficiances and to suggest some dircctions for the way ahead.

INTRODUCTION

Exemination of analysis reports of accident and injury data from
year to year reveals a distrbing sameness in the types of
accidents and the namre of consequential injuries. The level of
serious disabling injuries and fatalities resulting from accidents
involving common and familiar experience is far too high, Only
the names and places change, but the pattern is depressingly
familjar.

‘That is not 1o say that greet progress has not been made; claims
to the contrary made by detractors of the indusby are
demonstrably and flagrendy false.

Nevertheless, if we are 10 continue to improve and progress,
(which becomes more difficult as our base line improves), it is
essential to subject our deficiencies to a process of critical
anlysis, in order to identify remedies.

We can not afford to be complacent. This is not & time for self
congramlation on satisfactory progress to date.

Background material for the content of this discussion is
largely derived from the mining industry in Western Australia,
but reference to experience clscwhere is inoluded.

Prior to looking at some typical recurrent problem areas, and
underlying causes, an examination of some of the more obvious
factors is warranted.

Entrenched or traditional attitudes

There remains to a considerable degree in the industy a
perception that some level of injury is unavoidable, given the
mherently hazardous nature of many activities, partioulaly in
underground mining; examples include manual scaling and
non-mechanised rock bolting.

Even where a more enlightened attitude may prevail at
corporate and senior operating management level in the
enterprise, this problem is still all too prevalent with middle
management (foreman/shift supervisor), and where this is the
cese it is reflected at the generel employee level.

This simation apparently derives from a lack of clear
perception in the differentiation between the nature of a hazard,
(which clearly does have the potential to oause injury), and the
risk, or probability of accident and injury resulting.
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Failure to develop the necessary comprehension and amitudes
throughout the organisation is one of the evident deficiencies
which has w be rectified by the organisation. Reference is made
later to the need for attitude assescment in developing effective
safety management programs.

Less than adequate induction, training and retraining
programs

T is all o casy o set up what are perceived 10 be sppropriate
systems and to apply them in a mechanical manner. On-going
follow up and assessment is essentinl, and line operating
management and supervision must be involved.

The length of the leaming curve in adapting to underground
work ig often under-estimated, and the need for careful and
thorough conversion to new tasks and work practices is of critical
imporiance. Too much is done on an ad Aoc basis. A structured
and systeratic approach is vital.

Tendency to develop complacent attitudes to familiar
situations

It is common experience that compl: develops in familiar
situations, and the sharp focus in which hazards should be kept is
blurred or lost. Worse still, sub-standerd practices are adopred
and the mind set develops in less experienced operators in which
repetition of such practicas withoul mishap validates their use.

The stk reality is that with continued use of sub-standard
practices, the diminishing odds against serious consequences
resulting are not perceived until the inevitable happens and the
learning cycle begins again - the hard way.

Inadequacies in communication on safe practice and in
performance review and analysis

There is currently no shortsge of appropriete material to generate
and susiain awereness of safe practice, in printed and audie-visual
formats. Such material includes Traiming Videos, Significant
Incident Reports, Safety Bulletins, Posters, Leaflets and
Summary Reports of accident and incident data enalysis. In oo
many instances this material is not fully circulated and adequately
communicated at all levels, or too much relience is placed on the
inclination or the ability of the individual worker to acquaint
himself with material which is made aveilable, but in a desultory
manner. Posting papers on notice boards is useful up to a point,
but not sufficient m iwself.

The essential management task of performance review and
anelysis, (to be followed by corrective action wheze identified as
necessary), is evidently not applied to the safety menagement
function with the same diligence as it is to the general conduct of
business. Full cognisance has yet to be given to the fact that
effective safety management can be achieved only in complete
integration with the production function.

RECURRENT PROBLEMS - SOME NOTABLE
EXAMPLES

Safety belts in mobile and heavy equipment

‘The wearing of seat belts (or harnesses) has been proved without
any shadow of doubt to save lives and minimise injury.

Even where no accident occurs, constraint by belt or hamess in
appropriately designed seating reduces discomfort and fatigue
and frequently mitigates or eliminates back problems.
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It therefore defies logic and reason that failure to utilise this
fundamental sefcty device continues (o sesult in & lamentable
catalogue of serious and octasionally fatal injuries, year by year,
Even more reprehensible is the failure o ensure that such
restraint is provided and adequately maintained.

The provision of ROPs’ cabins is now almost standard practice
scross the industry, which is laudable, but all too often the
operator is maimed or killed at accident through failure o use
belt or harness.

The correct dssign of constraints snd seating is critical for
maximum effectiveness, and more engineering input should be
applied 1o this aspect.

Truck dumping and stock piles - operating practice

Accidents involving trucks backing over elevaied banks and
stockpiles continue o occur on a reguler basis, in spite of the fact
that this obvious hazard has a well recognised legacy of death and
Eerious injury.

The practice of tipping wastc or ore over dumps by having the
truck reverse up to the edge is widespread in the industry, but the
Jessons of the past appesr to be lost on a disturbingly high
percentage of enterprises and opretors. Inadequate control and
supervision of the process is a common cause of sub-standerd
prectice.

Over the past two years several trucks have gone over the bank
with varying consequences. In one case the truck driver tipped
over & bank which had not been stabilised after extraction from
the base of the stockpile. Although the height was only five or
six metres the truck rolled over end for end and the driver was
killed when he fell out of his seat and broke his neck in the
impact with the cabin roof. He was not wearing a scat belt.
Several other drivers who descended considerable distances over
banks and benches used seat belts and escaped with minor
injuries.

Every entarprise requiring this type of operation should devise
and implement rigorously, standerd practices and work systems,
which will go a long way 10 contral this hazard.

A more comprehensive approach is to eliminate the practice by
tipping clear of the edge md mainuining dump advance with
dozer or front end loader, with appropriste precautions.

Conveyor belts - operation and maintenance

There can be few hazards more commonplace or more lethal than
thoss presented by conveyor bels, if standard and widely
recognised safe operating practices mre  disregarded.
Unforhmately they are regularly disregarded, frequently with
sppalling consequences, ranging from emputations fo
quadriplegia and death.

‘The power involved is usually great and remote stans are
commonplace. Many accidents erise however, from deliberate
acts of working on or around moving conveyors.

In the case of large high capacity belts the in=rtia in the system
is tremendous, and the lanyard trip system is of little help to eny
person who becomes entangled in the belt. Such belts may
require more then 100 metres travel to nm down and the mp
system is therefore more a device to limit material rather than
human damage.

Sefe preciice dictates no physical humen comiact with
operating belts and strict adherence 10 isolation systems for
maintenance and clearance on stari-up procedures, the more so
for remote end eutomatic sequence-stari-up for integrated
6ystems.

The experience of the WA mining industry in recent years is
summarised in Table 1. The data indicate &n improving trend.

Adherence 1o practices outlined in the Conveyor Safety Code
Australian Stendard 1755 - 1975, will greatly reduce the
probability of accident and injury.

TaLE 1
Conveyor belt accidens statistics.

Arm 9
Torso 2
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The great majority of underground excavations ere made in o
medium  of considerably less than relinble swructural

prediowbility, ind the potentia) for falls of rock is ever present

Despite the obvious nature of this most ubiguitous of hazards,

and the uncounted litany of past lessons, we continually fail o

take all practicable steps to counter it.

Commeon deficiencies in practice include :

* Poor or less than ldequlle care in dnlhng and blasting of
perimeters of excavations, resulting in excessive structural
damage.

» Allowing excavation size md shape 1o be diclated by
operating convenience rather than by the application of sound
basic geomechanics principles.

* Ground support unduly delayed in application or
inappropriate in design.

+  Failure to establish and promulgate ¢lear and definite policies
on ground support practices; (genezally lcft to the
miner/supezvisor to be handled ad hoc on a day-to-day basis).

Deficiencies in scaling practice

‘With increasing mechanisation in mines, the size of development

excavations hes incressed, end with it the potential for local
Unfortunately the conduct of thorough end iterative inspection

and scaling of wravelways, and havlroads has generally declined.

This can probebly be attributed 10 two main factors :

* Excavations are often too high to allow effective manual
scaling from the floor, even with a long bar.

*  Operators in LHDs, trucks, jumbos etc are usually protecied
by FOP canopies, and even in light vehicles, have a feeling
of relative immunity from minor rock falls.

Eventually this attitude leads to neglect of more exiensive local
instabilities, which ultimately result in substantie] falls.

Too often scaling is limited to "rattling the backs" with the drill
steel on the jumbo, or mking the back with the teeth or spade lip
of an LHD unit. These are powerful units and will bring down
large lumps of "loose”, but may leave smaller (but equally lethal)
pieces ready to loosen and fall. There is no substitie for close
quarter inspection and sounding with a solid steel scaling bar. In
large development ends this practice is all too often carried out
only from the muckpile after each blast. Close quarter checks of
the backs thereafter a5 the heading advances tend to be
infrequent. In recent times the use of purpose designed units to
emhlznccessmlughhudmgsfenvmﬂyofusbubecomng
fairly widespread, Nevertheless, improvisations such as working
from booms of jumbos or directly out of loader buckets still lead
1o serious disebling injuries and fatalities.

The limited scope of 2 paper of this type precludes a

ive treatnent but these issues are a representative
sample of sub-standard practices which continue o arise, in the
face of prior harsh lessons from the consequences.

SUBSTANDARD PRACTICES - WHY ARE
THEY A PROBLEM?

It is unlikely that satisfactory means will ever be developed for
teliably predicting, (or even accounting for), the failure to
appreciate an apparent tisk, or for the (irrational) decision to
"chanee it",
Some of the perceptions are recognised readily enough when

dmy are expressed.

"I’ll never happea”,
* "With my experience and skills I can handle it".
* “Accidents only happen 1o people who don't know what

they’re doing”.
¢ "Can'tletthe job be held up".
* 'T'veoften done it this way”.
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MINING SAFETY - THE LESSONS LEARNED BUT NOT APPLIED

* “Nothing much can go wrong with this*,

Most have a common element, in that they reflect the
individual trying to rationalise to himself less than adequate
behaviour.

A further point of significance is that in this present era of
much reduced frequency of accidents and injury, the drastic
consequences of sub-standard practice are either outside of the
experience of the individual or ut least uncommon. Ths lessons
of previous experience become dim unless a program of
awareness and vigilance on risks can be sustained, generally by
reference to 2 full spectrem of experience from elsewhere, and
reiterating past experience. X

One factor remains certain, these sttitudes are common human
failings, and safety management systems must take account of
them. More particularly, allowance must be made for the
tendency for sub-standard or less than adequate performance
where persons may be physically or mentally below the par
required for the task for a varicty of ressons; illness/medication,
substance abuse, or personal problems impacting on the stats of
mind and level of alermess.

There are netwrally factors other than the actions of the
individual or interaction of groups which result in substandard
practices, but these can be more readily identified and managed,
and the above discussion has therefore cenwred on the less
mredictable humen element. The emphasis pladed on this aspect
should not be construed s implying (hat individual behaviour
end Iack of care is the primary cause of all accidents, as this is
demonstrably not the case. The emphasis is made for the very
reason that it is difficult to gauge and yet it is not uncommonly
significant contibuting factor, and may at times be the primary
factor.

The human element must therefore be accounted for and
cerefully factored into the safety mensgementloss conwol
program. This brings in the well known Quebec System question
"Cen and will men continue 1o work safely?”

An important concept in this process is that of building an
adequate margin of safety inwo work procedures and operating
programs, (commensurate with exposure 10 hazard and risk), and
where possible to devise systems to fail to safety.

There is of course a great deal which can be done 1o reduce the
incidence of sub-standard practice by education, kaining and
supervision, and by engineering systems and "barriers” to protect
the person from the physical consequences of accidents.

'WHAT STRATEGIES ARE AVAILABLE TO AVOID
THE PAINFUL RECURRENCE OF PAST
EXPERIENCE?

Vast volumes have been written on the subject of
sefery/management and loss control in recant decades, much of it
sound, some of it bordering on sophistry.

In spite of an impr6ving track record we are not yer, (save

* pethaps at & few exceptional enterprises), at the fine rming stage

where further improvement can be effected only by refined and
sophisticated programs.

‘Theze remains a good deal of coarse uning, and in some areas
substantial preventative meintenance and overhaul.

The short answer then is BACK TO BASICSI

Developing the necessary and appropriate mind set

Real progress can be made only when full commitment is
achieved throughout the orgenisation to the precept that ALL
ACCIDENTS ARE PREVENTABLE. It is not a matter of luck.
Accidents result from a combination of circumstances end forces
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 2 part
here than is commonly perceived.

This commitment can really be generated effectively only from
the top down and requires complete support throughout the
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organisation. There is no easy solution, theze is only the route of
herd work and dedication, with full acceptance that it is
inseparable from the line management function.

The commitment of the workforee in genetal will be achieved
only if the commitment from the Chicef Bxecutive down is
unequivocal and mansgement demonstrably work hard at it

One of the more useful and innovative developments in recent
years has been the work on attitude surveys in the organisation,
and the effect on safery performance of the perceptions which the
various groups of people have.

The insights gained are valuable in determining how effective
exisling measures may be, and in planning and implementing
more effective measures.

A considerable amount af work has been done in South Africa
by C Pitzer and A Botha of Human Engineering, who recently
introduced their system to the industry in Australia.

The 1991 NSW Department of Minerals and Energy Mine
Safety Symposium included a peper describing & survey of
attitudes conducted by interview and questionnaire, which was
commissioned by the NSW Inspectorate.

Properly conducted and analysed studies of this sort will let
management know on a candid basie whether their programs are
having the required effect in terms of improved approach and
greater commitment. Itis all too easy to find that reports o these
issues are tailored to provide the story that senior management
ere believed to want to hear.

At the general employer level few things are more convincing
of manegement commitment than visible top level involvement
and the expenditure of hard cash on safery equipmeny, facilities
and sysiems, mnd prompt response o genuine safety problems.

Action rather than rhetoric and propaganda makes believers of
even the sceptics.

Having established the climate for change and improvemen: by
demonstraled commitment and by involving the people who work
with the hazards, it is necessary 10 have clear cut gosls and &
structured logical plan for implementation of any program.

Accident prevention

In getting down to basics, consider this extmect from a recent
article by Dr T J Larsson.
Aciual injury prevention has 1o be exercised hands on, at the
workplace or in designing or constructing the physical or
socio-technical conditions of the workplace. It comes inio
exisience when the preventor is supplied with the relevant
information, motivation and resources.

A recognition of the basic building blocks for effective safety
programs has been well established across the industry, but it is
fair to say that meny of these have been less then fully utilised.

Some of the essential elemnents include:
= Job Safety Anajysis
*  Sundard Work Procedures
*  Standard Drawings
*  Hezard Analysis on established processes.

» Induction and formal training programs.

*  On-the-job training and follow up.

¢ Inspections/audits on the adequacy of systems.

o Accident Investigation and Accident Prevention Programs.

‘The challenge in seting up effective processes and programs is
10 ensure that they are relevant and comprehensible to the
workforce. The programs must be regularly assessed and
reviewed as necessary, and the process interactive end on-going.

There are now aveilable many systems and approaches on offer
from consultants, academics, and “gurus’, and care and
judgement must be exercised in determining whether, or to what
exient, or what blend of these elixirs may be applied 10 our
perticular problem.
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The obvious pitfall 1o avoid is the familiar one of being drawn
into a state of "Paralysis by analysis".

Thorough and immediate accident investigation with positive
and prompt clearly communicated and understood action for
prevention of recurrence can not be over emphasised.

Analytical approaches

Rapid development has taken place over the past decade or two in
the field of quantitive risk essessment (QRA), and the
professional safety literature is filled with discussions of many
enalytical tools now available.

Some familiar terms:

Hazard and Operability Studies HAZOPS
Hazard Analysis HAZAN
Feult Tree Analysis FTA
Management Oversight end Risk Tree MORT
Evemt Tree Analysis ETA

These systems have generally been derived from the need to be.
sble 1o cope with a complex inleraction of factors, and are
regularly and necessarily applied in process sysiems, (chemical
faclories, petroleum refineries and such complexes), 0 guard
against low probebility but potentially catastrophic events.

They are valuable and powerful techniques when besed on
valid data and properly used.

Wheress the full scope of these lechniques mey mot be
necessary in carrying out a (forward) hazard analysis of simple
processes o tasks, or indeed of accident investigations wnd the
development of accident prevention plans, the logic and
discipline of the method will assist the safety professional, and
technical and engineering staff.  All key technical and
management staff should have an appreciation of the nature of
these systems and their potential applicability.

In getting the message over to front line supervisors and the
general employee level, (the people who actually carry out the
tasks), it is essential to avoid undue complication and have clear
and readily comprehensible presentation.

The majority of straight forward production tasks undertaken
lend themselves 10 basic concepts.

Unsafe ] - Placeof 1 (including
work plent and
equipment)
Sub-standard ] - System of 1
work
Less than 1 - Work
adequate Prectices
- Supervision

There is of course 2 whole range of other contributing causes
which may impact on these fundamentals, as accident causation
does gencmily prove to be more complex than il appears at face
value.

Some experts today tend 1o dismiss these earlier basic
concepts, prefemming 1o advocate much more complex and
sophisticated models. The justification advanced is that the basic
approach laid too much blame on unsafe acts by the individual
and o a lesser extent unsafe conditions.

The claim is too sweeping. Industry has come 10 terms with
the "myth of the cereless worker” and it is well established that if
careless actions are regularly responsible for eccidents, then it is
only because the organisation {and its culture) allows or condones
this.

It must therefore be recognised that the workforce and front
line supervision can be involved in hazard mnalysis and sccident
investigation anelysis and prevention quite effectively, by using
existing basic and well proven concepts and appronches, It thus
remains a hands-on line function.
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