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ABSTRACT

In order to prepare the next generation of specialist minerals professionals in a quickly
changing, globalised and competitive mining industry, the integration of a risk
management approach to safety and health topics in the engineering education course is
fundamental. This paper introduces the Minerals Industry Safety and Health Centre
(MISHC) and provides a broad explanation of the purpose of establishing the Centre by
reviewing the Australian mineral industry's safety and health performance and
legislative requirements, and outlining the reasons behind the improvement requirement
of the minerals education system. The paper covers the significant role that MISHC
plays in the Australian minerals industry and education system and overviews its
current activities and future plans.

OzZET

Tim diinyada cabuk degisen ve oldukca rekabetli madencilik endiistrisine katilacak
olan gelecegin profesyonel miihendislerini yetistirmek icin emniyet ve saglik alanindaki
risk teshis ve analizinin miihendislik egitimine katilmasi kaginilmaz hale gelmistir
Mineral Endiistrisi Emniyet ve Saghk Merkezi tanitilmaktadir. Boyle bir merkezin
kurulmasini zaruri eden sebepler Avustralyadaki mineral endustrisinin emniyet ve
saglik istatistik sonuglan incelenerek, bu daldaki kanuni gerekliliklere deginilerek ve
madencilik egitiminin gelistirilmesi zorunlulugunun nereden kaynaklandigi agiklanarak
genis bir sekilde belirtilmistir. Mineral Endiistrisi Emniyet ve Saghk Merkezinin
Avustralya mineral endustrisi ve egitim sisteminde oynadigi onemli rol, su anda
merkezin yirittiigi calismalar ve gelecekle ilgili planlar anlatilmistir



1. INTRODUCTION

Mining by its nature is a hazardous occupdtion in terms of safety and hedth ad
individuas are not immune from the likeihood of an accident or injury The risk of
desth per year by a variety of causes has been noted by The British Nuclear Power
Industry on arecent article published on the Internet as shown in Table 1

Table 1 Risk of death by various causes

by lightning 1in 10 million
by fire or explosion & home lin1million
in a'safe’ industry 1in 200,000
in aroad traffic accident 1in 10,000

in mining 1in 1,000

Mining has aso been listed as having the most frequent and the mogt severe of injuries
both as an industry and an occupation by the Industry Commisson (Quinlan and Bohle,
1995) The Minerds Council of Audralia (MCA), which is the nationd body that
represents the exploration, mining and minerds processing sector of the Audrdian
economy, declared its vison by the following statement "An Aitstialian minerals
industry free of fatalities, injuries and diseases' and dearly dated its sfety awareness
asfollows" The state of mind wherewe are constantly awar e of the possibility of injury
and act accordingly at all times" (Mineras Council of Audtraia, 1997-98)

2. SAFETY PERFORMANCE STATISTICS IN THE AUSTRALIAN
MINERALS INDUSTRY

2.1 Fatalities

Since 1989, the mineras industry in Audtrdia has recorded 225 deaths, an average of
more than 22 deaths a year (Mineras Council of Australia, 1999) The workforce in the
indudtry is nearly 80,000 people (data obtained from Minerals Council of Audrdia)

The risk of desth among the Australian minerals industry workforce is agpproximately 1
in 3,500 per year Compared with the UK risk of death in mining this is lower, but it is
dill higher than a'safe’ industry (Table 1)

In 1996/97 the Audrdian mineras indusiry recorded 33 fatalities The number of
fatalities dropped to 19 in 1997/98 and to 10 in 1998/99 Although this may represent a
mgor progress compared with the number of the fatdities in the previous years, it ill
fdls well short of the industry's only acceptable objective of zero fadities However,
this highlights the increased safety awareness across the minerds industry

In 1998/99, underground mining operations recorded seven of the 10 fatdities Five
fatalities occurred in metalliferous mines and two in cod mines Of the remaining three
fatalities, two took place in open-cut metdliferous mines and one in an open-cut cod
mine



025 — - =y 45

. emmmFIFR ‘. |

) == Number of Falalltle_s'__' 40

% 020 1 3 35
-4 w
g 430 2
t & 0151 3
, 3 T125 3
® ! ! N y AT i G
£ 010 K- e R R - 20 3
g | B » g ANE N 715§
E 1 . 3 :\ - i : 2

@ 005 e e sl o B A 3 10

£ ] N & 3 * N
oo . ol E > Sl
83-82 895-80 90-9% 91-92 5293 93-94 94.95 95-96 96-97 G7-55 65-99

o - . —
Figure | Audrdian Mineras Industry Fatdity Statistics between 1988 and 1999
(Minerds Coundil of Audraia, 1997-98 and 1999)

The 1997/98 Fatd Injury Frequency Rate (FIFR The number of fatd injuries per one
million hours worked) of 0 09 is consderably less than the 1996/97 figure (0 15) and is
lower than the ten year average of 0 13 as seen in Figure 1 Neverthdess, a continued
pattern of improvement is not evident in fatdity levels over the past ten years

22 Log Timelnjuries

In the Audrdian mineras indudtry, there has been a dgnificant improvement in the
number of Lost Time Injuries (LTI An injury that results in a minimum of one full
shift's absence) fdling from 11,580 in 1988/89 to 3,206 in 1997/98 Similarly Lost Time
Injury Frequency Rate (LTIFR The number of log time injuries per one million hours
worked) fdl from 69 in 1988/89 to 12 in 1998/99 (Figure 2) This is a reflection of
continuing improvement in the industry's LTIFR, but the severity of injuries in some
sectors is a.concern
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Figure 2 Audrdian Minerds Industry Logt Time Injury Statistics betwe;an_1988 ad
1999 (Mineras Council of Audtrdia, 1997-98 and 1999)



The highest LTI (1144) and LTIFR (57) were reported in the underground cod mining
sector in 1997/98, which was 3 8 times more than the industry average and 3 times more
than the underground metaliferous sector's recorded rate of 16 Although unde ground
cod continued to have the highest LTIFR (41) in 1998/99, this rate is sgnificantly less
then the previous year The andyss of these data reveals that to reduce the LTIFR
throughout the industry further progress in the underground cod sector LTIFR will need
to be achieved

2.3 International Comparisons

When compared with some other nation's mining industry fatdity rates, Audrdia has a
comparable rate of fadities with the USA but has much better datidtics than South
Africa where gold is mined a extreme depths and employs 75% of the metaliferous
industry workforce (Figure 3)
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Figure 3 International Mining Industry Fatdity Rates (Minerals Council of Audrdlia,
1997-98)

3. THE COSTS OF FATALITIESINJURIES TO THE AUSTRALIAN
MINERALS INDUSTRY

The financid cost of fataitiesinjuries to the mining industry is subgtantid It was
edimated tha the direct (fatalities and injuries) and indirect costs (loss of productivity,
invedtigation of incidents and claims, rehahilitation, damage to equipment and todls,
employee turnover and training costs, etc) to the mining industry was some $80 million
in 1996/97 (Mineras Council of Audralia, 1997-98) This figure was bassd on workers
compensation claims where total codts represented 16% of mining industry net profits
of $567 million in 1997/98 (Minerds Council of Austraia, 19983) The emotiond cost
to the injured persons and their families are the hidden codts that the dtatigtics cannot
show

The 1996-97 workers compensation clams data showed that cod mining recorded the
highest injury/poisoning frequency (Minerals Council of Audrdia, 1997-98) and



incidence cases within the mining divison compared with other mining sub-divisons
This is congstent with the injury data obtained from State/Territory Mines Departments.

4. LEGISLATIVE REQUIREMENTS FOR SAFETY & HEALTH
MANAGEMENT

Mining safety and hedth legidation in Queendand and some other dates is now
requiring organisations to have forma Safety and Hedth Management Systems
(Alexander et d., 1999) The Queendand Mining and Quarrying Safety and Hedth Act
of 1999 in section 55.(2) (Queendand Legidation, 1999a) and the Cod Mining Safety
and Hedth Act of 1998 in section 62.(2) (Queendand Legidation, 1999h) dates
respectively;

" A safety and health management systemmust be an auditable documented systemthat
formspart of an overall management system that includes organisational structure,
planning activities, responsibilities, practices, procedures, processesand resour cesfor
devel oping, implementing, achieving, reviewing and maintaining a safety and health
policy for managing risksassociated with operations”.

5. WHY TEACHSAFETY ANDHEALTHI NTHEM NERALS | NDUSTRY

Any fatdity dueto workplace injury in the Audrdian minerds industry is unacceptable
The eimination of fatalities has become a key chalenge across the whaole indudtry to
achieve the industry's vison of zero fatalities and this has been dated by the Nationd
Tertiary Education Taskforce of the Minerals Council of Audrdia as follows (Minerds
Council of Audtrdia, 1998b);

" Improvement in safety isthe number one priority challengefor the national minerals
industry. Thorough and relevant occupational health and safety education for minerals
specialist professionals is one of the essential steps towards improving the safety
performance of the mineralsindustry in Australia. The teaching of process safety and
riskanalysisasin chemical engineering coursesisconsideredto beagood role model
for minerals courses and should be coupled with other aspects of occupational health
and safety including the statuary obligationsimposed on employersand mineofficials. "

The indudry is seeking mineras professonas equipped to ded with current ad
emerging challenges in occupationd hedth and sifety at the workplace The Nationd
Tertiary Education Taskforce established the following mission in response to industry's
concerns,

" The Devel opment of Wor | d-Class Education for a World-ClassMineralsindustry "
Education a both tertiary and continuing education levels has a critical role in

improving safety and health. However, forma education in Mining Safety, Hedth and
Risk Management remains limited.



6. ESTABLISHMENT OF MINERALS INDUSTRY SAFETY AND HEALTH
CENTRE (MISHC)

In late 1996 and early 1997, recognition of the industry's changing requirements from a
minerals tertiary and continuing education indtitution resulted in The University of
Queendand proposing the concept of establishing the MISHC within the Sr James
Foots Indtitute of Mineral Resources (JFIMR). The MISHC was formed on 1 January
1998 & the Universty of Queendand and launched in March 1998 a a ceremony hdd
at the Customs House in Brisbane

The establishment of the MISHC represents a change in the Audrdian sysem of
minerals education Improvement of the education sysem by promoting sfety
performance will result in graduates who have a 'positive safety culture, equipped with
the knowledge and sKills necessary to implement effective safety programs, and
redesign operationa systems to maximise safety within the minerals industry

6.2 The Sponsors

The foundation supporters of the MISHC are Shdl Cod Audrdia Ltd, BHP Minerds,
North Ltd, Rio Tinto Ltd, QCT Resources Ltd, WMC Ltd, QNI Ltd, with support from
the Queendand Department of Mines and Energy through its research am, SMTARS

A Management Committee consisting of the representatives of the sponsors oversees
operations of the MISHC to assgt in determining future directions and strategies

6.4 Misson Statement

By 2002 the MISHC will become the leading provider of mining ssfety and hedth risk
management education, information and applied research services in Audrdia, as well
as an internationally recognised "centre of excellence”

6.5 Objectives

The principal objectives of the Centre are continuing development and integration of the
Centrs risk management education programs a undergraduate, postgraduate and
continuing education levels, and to initiate, coordinate and conduct research in topics
relevant to sfety and hedlth in the Austrdian minerds industry

6.6 Current Activities
6.6.1 Engineering Education into the Future

Formad and well-structured undergraduate lecture materid in mining sefety and hedth
risk management have been developed and integrated into the Mining and Minerd
Engineering courses a The Universty of Queendand The education program ensures
the indudry will bendfit from the strength and depth of future mining engineers filling
their roles in the minerals indudry The Centre offers a world class safety and hedth
program and is able to deliver it truly effectivdy



6.6.2 Educational Activities

Maintaining the curriculum a the highet dandards by regularly reviewing its
coursawork, course desgn and its ddivery methods to ensure the course meets the
requirements of the industry efficiently and effectivdly is a priority Educationd
activities dso cover the presentation of the Mining and Minerds Engineering Degrees
and Continuing Education & Higher Degrees

A) The undergraduate education

Undergraduate content has become an integrd part of the Universty of Queendand's
undergraduate curriculum The courses cover rdevant content areas within the fidds of
engineering such as ergonomics, human factors, dgnificant safety components within
engineering subjects, occupationd hygiene, risk assessment and risk management, and
projects, such as thess topics in the safety area that are required by a moden
professond in the mineras industry

B) Trandfer/network

The subject content for the undergraduates lecture materia forms the basis of a sevies of
"18. MISHC SHfety and Hedlth Risk Management Modules Effective course design for
mineras professonas using these Modules at a website location is in the development
dage This will meet the future expectations and demands in sfety and hedth tertiary
and continuing education The MISHC, in cooperation with participating univeisties is
currently establishing a network of university mining departments The Modules will be
available to the participating universities as a complete package via the website This
innovative approach of delivering locd, eectronic, sdf-paced programs will enable
access by many more students and professionds in the network to world class education
in a broad sdection of safety and hedth topics in the minerads industry around the
country and possibly overseas than is currently the case

The Centre is pioneering the important role of the culture of sharing of resources,
expertise, teaching and capabilities amongs individud departments both within the
university and between universities

C) Continuing education & Postgraduate cour ses
The development of safety and hedlth risk management competency is a mgor industry
necessty The Centre recognises the important role of continuing professond’

development and its effects on a company's continued and lasting success that will only
become more sgnificant in the future

MISHC offers,

* postgraduate curriculum to cater for the industry professonds who wish to
specidise during continuing education,



* risk management seminars for minerals professonals seeking to upgrade their
skills in hazard identification and risk management in the minerds industry

6.7 The Mining Safety and Health Risk Management Database

A database has been crested and is being updated regularly This provides "best
practiceé information on safety and hedth risk management It contains over 1,000
» eferences and this has been made accessible viathe Centre's website

6.8 Links

*
MISHC sudtains strong links with the minerals industry through the involvement of its
Management Committee members both in Austrdia and oversess, and the Director's
consulting work in the area of risk management and accident investigation

The centre has dso formed linkages with SIMTARS, the Queendand's Government's
safety, tesing and research centre in Ipswich, the Mines Ingpectorate within the
Queendand Mines and Energy Department, Queendand Workplace Hedth and Sefety
Network, Centre for Hazard and Risk Management, Centre for Human Factors and
Applied Cognitive Psychology, Victorian Ingtitute of Occupationa Safety and Hedth
(VIOSH), The University Departments of Chemicd Engineering, Human Movement
Studies, Occupationd Therapy and Psychology

6.9 Applied Research in Mining Safety and Health
Research projects currently being undertaken are as follows,

Development of a Health Strategy: A hedth strategy is currently being developed for
identification, risk analysis and control of occupationa hedth hazards in the mining and
minerals processing indudtries for the Centre

Effects of Coal Dust Ingestion on Mine Workers: This project represents the firgt
pat of a multi-stage research project related to the underground workplace to be
conducted by MISHC Its overdl god is to provide quantitative informetion on the
extent and severity of dust ingestion related hedth problems in underground cod
mining

Devdopment of an Expert Sysem for Risk Assessment in Underground Codl
Mines. The objective of this research is to develop a sophigticated expert sysem
program that assists mine management and engineers in the assessment of risks
associsted  with  underground cod mines and development of necessary risk
management procedures

Naturaligic Decison-Making of Mining Engineers. The project is concerned with
passive errors committed in the design of a mine that contribute to mine accidents, in
particular, the decison-making of mining engineers The outcome of the project will be
atool that mining organisations could use to guide or provide feedback to engineers



6.10 Future Plans

The Mineras Industry Safety and Hedth Centre is expected to become the focus of
safety-rdated education programs and research for the minerds industry By 2002,
MISHC will operate as a sdf sudaining busness centre in the Universty of
Queendand, deriving revenue from services provided to mining and other industry in
Queendand, across Audtraia and throughout the world

The following includes some of the future plans,

A) Development of Sysem Safely Accident Investigation Database (SSAI), Audit
Database and Ergonomics Database

B) The operation of a Technicd Management Competency Program To improve
occupationa safety and hedth competencies for induslry professionals, 11
Competency Unit Learning Packages (CULPs) have been developed in areas such
as ventilation, gas drainage, spontaneous combustion and risk  management
Following discussions with the Department of Mines and Energy, it was proposed
that MISHC plays an adminidrative role in the development and ddivery of
CULPs training for the mineras industry

7. CONCLUSONS

The Mineras Council of Audraia believes that, dl tasks can be done safdy by
identifying the hazards and managing risks, everyone has a persona responsbility for
the sfety and hedlth of themselves and others, and continuing improvement of sfety
and hedth performance is essentid

Strong and high quality course work programs are vital in the minerads education
system for delivering excellent occupational health and sefety in the minerals industry
to ensure the continued prosperity of the industry

Minerds Industry Safety and Hedth Centre (MISHC)

* has avison and willingness to be innovative in ddivery of minerals ssfety and
hedlth education, strong research capahilities and excdlent qudity of g&f,

* iscommitted to promote and improve safety and hedlth performance in minerds
tertiary and continuing education,

* plays an essntid role in forming an active partnership between indudtry,
universities and government to ensure world class minerals education and that
benefits both the minerals industry and its professionals,

e ams to edablish the undergraduates curriculum in mining engineering as the
worlds leading minerds education sysem in the risk management of
occupationa hedlth and sefety,

* encourages universities to move toward greater cooperation and to develop a
priority for the development of teaching excellence,

* will be an integrd part of any nationd initiative for tertiary education in the
minerals sector



Members of the MISHC see a chdlenging future Ther vison is to be and reman a
world class Centre Through strategic growth and collaboration with other university
departments and ingtitutions, and support from mgor nationa initiatives to enhance the
quality of minerals education, they are confident that these goals are achievable

References

Alexander, E. Carvalth, S. and Thompson, D. (1999), Introducing Safety and Health
Management Systems with the Support of Quality Based Management Systems,
Queendand Mining Industry Hedth and Safety Conference, 22-25 August, Y eppoon,
Queendand

Minerals Council of Australia (1997-98), Safety and Health Performance Report o]
the Australian MineralsIndustry

Minerals Council of Australia (1998a), Minerals Industry Survey Report, December

Minerals Council of Audralia (1998b), Back from the Brink, Reshaping Minerals
Tertiary Education, Nationd Tertiary Minerals Education Discussion Paper

Minerals Council of Augtralia (1999), Annual Safety and Health Performance Report
of the Australian MineralsIndustry, Survey Report

NSW Minerals Council (Feb 97), Ministerial Review into Mine Safety Research Paper

Queendand Legidation (1999a), Mining and Quarrying Safety and Health Act, Act
No 40 of Division 3-Safety and health management systems, Section 55 (2)

Queendand Legidation (1999b), Coal Mining Safety and Health Bill, Divison 3-
SAday and hedth management systems Section 62 (2)

Quinlan, M. and Bohle, P. (1995,), Work, Health and Safety, Inquiry into Occupational
Health and Safety, Industry Commission, VVolume 2, Report 47, 11 September 1995

10



