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SNAPSHOT OF THE SAFETY RECORD IN
UNDERGROUND MINING. AN AUSTRALIAN AND A
WORLD PERSPECTIVE

A “snapshot” implies an image at a moment in time. What
will try to do is indicate where we stand at present in the
light of events over the past decade, leading up to now.

Time is limited and so I will not attempt to deal with the
incidence rates of disabling injury (nor indeed with
occupational health and incidence of disease), other than
through some broad reference to the MCA Report on injury
rates.

Not that these issues are not important. On the contrary
- they are most important.

The major injury category, (which is general musculo
skeletal damage, chiefly to back arm and leg), continues in
Australia at a level which is cause for concern, and latent
occupational health issues have been a “sleeper” which will
assume significant proportions in the future.

Adequate treatment of these issues within a limited
timeframe is not possible due to the lack of national and
global consistency in the way injuries are categorised,
recorded and reported. There is also a lack of valid and
consistent assessment of severity.

Moreover there is a great variation between jurisdictions in
Australia, and globally, in what scope of activities are
included in their coverage of the mining and minerals
sector.



[image: image2.png]Achievement of consistency on injury analysis was
considered at MINESAFE INTERNATIONAL in South
Africa in 1998, and then traversed thoroughly and
constructively by a work group at MINESAFE
INTERNATIONAL 2000 in Perth in September.
Agreement for action on the essentials for future recording
was reached in a plenary session on a number of the
important criteria.

I will focus on the issue of fatalities as these are absolutes,
although as we will see, a valid comparison of fatality
incidence rates must take account of the nature and context
of the work environment, in each jurisdiction.

The Minerals Council of Australia has in recent years
published a yearly Safety and Health Performance Report
of the Australian Minerals Industry, in which data sourced
from the Australian States, and the USA, Ontario, and
South Africa is presented.

The most recent report available is 1998-99.

The MCA report provides some aggregate data for
Australia on injury rates and also data by State.

In brief the total injury frequency rate averaged for
Australia has fallen during the nineties from 50 to 14. All
States show a steady decline in injury rates during the
decade.

In terms of international comparisons:

The coal mining sector injury rate in Australia has long
been much higher (both underground and open cut) than
other mining industry sectors, but both have reduced
substantially in the decade to a point where they are now

close to the US performance. The US injury rate in coal
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[image: image3.png](surface and underground) has shown no improvement in
the past five years.

Ontario has no coal industry, and South Africa requires
reporting of injuries only if more than 14 days are lost.

In the metalliferous sector injury rates for Australia have
continued to improve, whereas the USA has levelled off.
Consequently Australia now has a lower injury rate.

In comparison with Ontario, Australia is better in open cut
but worse in underground metalliferous.

(Explain reservations on injury reporting — case
management, alternative duties, L.D. Commute etc).

As indicated earlier I want to focus on fatalities, as it is on
this issue, more than any other, that the community judges
the industry.

Again from the MCA report the fatality rates for USA, Ontario,
and Australia are generally comparable taken over a decade,
but Ontario is the lowest. South Africa shows up as much
higher. It must be remembered that these are overall mining
figures. Moreover, the bulk of the employment in mines in
South Africa is in underground mines. The underground
picture is very different in Australia.

The fatality rate in underground mines in Australia is almost an
order of magnitude higher than the surface mining rate.

The metalliferous mining industry in South Africa is often
cited as very dangerous, in that over t he past decade
fatalities have numbered between 300 and 500 per year, the
majority being in underground gold mining. Disasters such
as Vaal Reefs Shaft (106), inflate these figures in some years,
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[image: image4.png]in much the same way as a series of coal mining disasters
involving multiple loss of life have done in Australia and in
other developed countries.

However, account must be taken of the fact that some
300,000 persons are employed in underground mines in
South Africa, the majority working in close quarter mining
on the reefs at great depths, in seismically active ground
with hot and humid conditions, in some cases with risks
from methane and other hydrocarbon emissions. Coupled
with this is a workforce with low levels of literacy, many of
whom are migrant workers derived from a diverse range of
ethnic areas, which is challenging for training and
supervision.

The fatality rate in this demanding working environment
has remained around one per thousand employed, and there
are indications that it is declining. (As a point of interest,
general injury rates in South Africa in recent years are
being reduced).

The sobering truth is that in the underground mining sector
in Australia, the incidence rate of fatalities is little better,
and at times has been higher than this.

When this performance is placed in the context of an’
industry which is highly mechanised, working at generally
moderate depths, albeit with some mining induced
seismicity, and employing a skilled and literate workforce
with a comparatively conformable ethnic and cultural
background, the fatality incidence does not reflect a great
deal of credit on us.

The Western Australian experience with underground
fatalities is illustrated on this chart.

The variability is evident.



[image: image5.png]WA for the decade of the eighties averaged 4.6 deaths per
year, against 3.2 for the nineties, in underground mining.

Intervals of 10 and 11 months fatality free have been
experienced, but have not been sustained.

Contrast this with the general injury trends in WA
(Graph)

The long term fatality incidence rate has shown sustained
improvement but the underground problem is not evident.

The situation in Queensland and New South Wales has also
varied considerably.

(Quote numbers from MCA Report).

In the past decade the performance in Ontario Canada,
which has that country’s largest underground mining
sector, has generally been better, in terms of fatality
incidence. Mining operations are mechanised, but also at a
greater average depth than in Australia. Numbers working
underground have declined in the past decade, but fatalities

are still experienced.

Just as declining injury incidence rates can be deceptively
reassuring, so it is with the occurrence of fatalities, in that
they may be seen to be relatively few in number.

The community in general accepts the occurrence of
fatalities at an incremental rate, but is moved to alarm and
horror at a spate of deaths in a short timeframe, or by
disasters involving multiple fatalities. '



[image: image6.png](This phenomenon is also seen in relation to road deaths.
Scores of road deaths spaced out over a year do not create
alarm but the loss of 20 or 30 lives in one event generates
outrage).

Every single fatality is a disaster. We need to understand
this.

We need to look behind the numbers of fatalities that have
happened, disconcerting and unacceptable as they are, to
understand the real potential, which is much more
alarming.

The recent Bronzewing disaster claimed 3 lives. Eight more
persons escaped by the most slender margin.

So also with the North Parkes collapse. Had this taken place
at shift change with all on the shift travelling out, over 70
lives may have been lost.

A stope collapse to surface in WA three years ago caused an
inrush of sludge which filled an area of the mine in which 16
persons had been working. The event took place at shift
change.

The Elura mine collapse could have had catastrophic
consequences with altered timing.

These are but a few instances selected from a catalogue of
near misses over the past decade.

The potential consequences of these events, separated as
they are in time and distance, are lost on the wider mining
community, and remain in sharp focus only to those
involved, as operators or regulators. Moreover the industry
and the community have short memories. Turnover rates
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[image: image7.png]are high (Kletz) Organisations have no memory. People have
memories and they leave.

You will understand from this that the real state of safety in
the industry requires much more in-depth consideration,
than a simple statistical summary can provide. No matter
how reassuring figures may seem, there is no cause for
complacency.

The best measure for safety improvement is an analysis of
the frequency and nature of critical incidents, and of how
effectively they are handled. If the circumstances leading to
their occurrence are critically examined and action taken to
remedy the underlying causes, many future deaths and
serious injuries will be avoided. It is not sufficient to deal
only with actual injury accidents, and to focus on statistics.

This is of course a positive or leading performance
indicator, and may be site or enterprise specific, but does
not lend itself readily to State, National or Global
comparisons. Critical incidents, most not involving injury,
are reported to the Department in WA at about 30 to 40 per
week. Information derived from these reports is
communicated widely to the industry in a variety of forms.

Having to some degree perhaps disappointed you by
providing no sharp snap shot of where we stand in
Australia, other than in a position much in need of
improvement, I will offer some thoughts which may be of
use in the deliberations and discussion of this conference, in

terms of:

WHAT CAN BE DONE TO REDUCE INJURIES IN
UNDERGROUND MINING?

(Setting aside management, supervision and training
considerations)



[image: image8.png]There can be no doubt that increased mechanisation in the
past two decades has substantially reduced the level of
injury and musculo skeletal damage to miners. Air-leg
mining has rapidly given way to mechanised drilling in most
of our operations.

This has removed the miner from close quarter exposure at
the development heading or stope face, but has introduced
new hazards and increased risks from:

e  operating larger and faster equipment in confined
spaces

e  much larger development openings which are more
prone to rockfalls and more difficult and costly to
support.

e  spreading the activities in the mining cycle across a
range of operators.

Moreover the ease with which large openings can be made
with large scale trackless machinery has allowed scope for
substandard practices to develop on some operations.

In many cases the size, geometry, and orientation of
excavations is dictated by operating convenience rather than
sound geotechnical design.

This increases local instability problems, particularly at
wide spans in turnouts.

Where mining induced seismicity is present strain bursts are
more difficult to control.

Mass Mining methods usually require substantial sized
development openings to accommodate equipment which
can achieve extraction rates required.



[image: image9.png]However, high production rates can be achieved with
purpose designed low profile equipment, which allow _
development heading dimensions to be reduced. We need to
rethink this.

Since diesel engined trackless equipment was more widely
introduced into underground metalliferous mining,
development dimensions have been progressively increased
from around 4™ x 4.5™ to 5™ x 6™ and even 6™ x 7™.

Ground support problems compound accordingly, empirically,
in proportion with the square of the span of the back.

The use of modified off-highway trucks and loaders in
underground mining was a logical development which

allowed relatively shallow orebodies to be accessed quickly,
and the depths to which truck haulage can remain viable

have much increased. It has been pushed to mining in depth
and in some cases less than competent ground.

(Describe geotechnical push in WA)

A further issue with decline access mining is that there tends
to develop the tyranny of incremental decision making,
whereby the development of a shaft hoisting facility is
continually deferred on the grounds that the remaining
reserve to carry the capital cost is diminishing, (although
not always known), and an incrementally increasing
operating cost becomes tolerated.

An aspect often not considered with extended haul trucking
with diesel engined rubber tyred equipment in the mine
intake airway is the potential for a disastrous fire. Such an
event took place in TARA mine, Ireland, where a 50 tonne
truck burnt to total destruction, some 18 months ago. Eight
of the 13 fire refuges were used. Fortunately no lives were
lost.



[image: image10.png]A valid risk management approach must take account of
major hazard potentials of this type in costing alternatives.
Many decline access mines use a combination of series or
series in parallel ventilation systems, and are thus extremely
vulnerable to fire in the intake airway and primary access.

Mining accidents generally fall into two categories:

-  those involving an individual or two or three persons.
-  organisational events (or disasters) which can overtake

many people.

Mass Mining, being a non-entry method of stoping, is
generally regarded as intrinsically safer, as the hazard to the
miner in any form of entry-method stoping is self evident,
particularly in relation to rockfalls. The first category of
accident is therefore less likely.

However, the experience of earlier disasters and the more
recent North Parkes experience, together with the other critical
incidents mentioned earlier, highlight the fact that Mass Mining
has a spectrum of risks which have to be managed, to avoid
occurrences of the second type.

Fill escapes are also a factor to be considered.

In 1989 a major fill escape killed a fill operator at MIM Litd.
No report of this appeared of which I am aware but 1
understand that a large number of personnel who would have
been in the outrush area were in the cribroom at the time.

The geotechnical aspects of Mass Mining are obviously also
of importance. The redistribution of stresses during mining
require careful consideration particularly if delayed filling
of large voids is involved.
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[image: image11.png]In summary, given the relatively modest proportion of
mining in Australia, which involves underground
operations, we appear to have had probably more than our
share of both individual and multiple fatalities, particularly
in the light of the nature of those operations.

Risk management is the key. Knowledge and capacity are
prerequisites and motivation is the third essential ingredient.

The 5™ MINESAFE INTERNATIONAL CONFERENCE
held in Perth in September brought together 500 people
from around Australia and the World.

There was a tremendous sharing of knowledge and it is
evident that there is a common goal to improve safety on a
global basis; some remarkable progress was reported from
South Africa.

Companies operating across the globe have demonstrated
that a high standard of safety performance can be achieved
in any country, developed or developing.

This Conference will afford the opportunity to add to the
aggregate or collective knowledge of the industry and
identify practices which will help to manage risks. I
commend that objective to you.

ZMS569HIR
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