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CHAIRMAN'S FOREWORD
In the town of Wittenoom the State and Local Government instrumentalities u~ed asbestos ~ilings in
street construction, in driveway construction, as landfill and as a grav~I substitute for p~bltc works.
The residents of the town spread asbestos tailings around homes and busmesses for cosmetic purposes.
Asbestos tailings are a legacy of the mining days and contain crocidolite (blue as~estos) fibres. The
Committee has been unable to find anywhere else in the world where an entire town has been
contaminated with crocidolite (blue asbestos).
In addition to the systemic contamination in the town there are millions of tonnes of processed tailings
dumped in the gorge area on the outskirts of the town.
Microscopic asbestos fibres of the appropriate dimensions are ~e ?nly ~own caus~ of the fatal disease
mesothelioma. Western Australia has the highest level of this disease m Australia.
Dimensions of asbestos fibres are significant because those that are too long cannot get into the part
of the lung vulnerable to mesothelioma. Fibres that are too short are able to be _cleared from the
lungs. Crocidolite readily breaks down into fibres of the size that are most damagmg.
The Committee heard evidence that crocidolite is the most dangerous type of asbestos and that
Wittenoom crocidolite, of all the types in the world, is most likely to cause mesothelioma.
The recent CMPS&F study shows clearly that after approximately fifteen years, during which many
attempts have been made _to clean up the town, contamination is still extensive.

THE COMMITTEE HAS DETERMINED THAT THERE IS NO DOUBT THAT THE
SITUATION AT THE TOWN OF WITTENOOM IS UNIQUE AND THE RISK IS MUCH
GREATER THAN THAT EXPERIENCED ANYWHERE ELSE IN WESTERN AUSTRALIA.
Mining in the gorges has left contamination that can only be described as disgraceful, even by the
standards of the day. It is almost unbelievable that ownership of the tailings dumps has transferred,
by default, to the State Government.

THE COMMITTEE CONSIDERS THAT THE COMPANIES RESPONSIBLE SHOULD
CLEAN UP THE WIDESPREAD CONTAMINATION THAT THEY CAUSED IN THE
GORGES AND RECOMMENDS THAT THE STATE GOVERNMENT TAKE INSTANT AND
DETERMINED ACTION TO ENSURE THAT THIS OCCURS.
Residents of the town of Wittenoom expressed to the Committee their very strong desire to remain
in the town. The Committee accepts that the residents, as freehold landowners, have that right. THE

COMMITTEE RECOMMENDS THAT THE TOWN SHOULD REMAIN OPEN.

The Committee makes 34 recommendations that address the issues at Wittenoom.
recommendations are the unanimous decision of the Committee.

The

The recommendations fall into five general categories, namely:

•

•

Future decisions relating to Wi~enoom be dealt with at Cabinet sub-committee level.
The CS_R ~d ~ancock and Wright group of companies be required to clean up their
contarnmation m the gorges around Wittenoom.
Wittenoom remain open with phased down activity and closure of the Hotel Fortescue.
The transport ~ystem and road network be developed in such a way as to divert people
away from Wittenoom.
The G~vemment ~ttract to';11'ism development into the Karijini National Park and warn
·
of the mcreased nsk at W1ttenoom.

ii

of:
Implementation of the recommendations will have the effect
•
•
•

•
•

cancer-causing crocidolite
Reducing the exposure of the members of the public to
fibres.
di~eases from exposure
Reducing the possibility of people contracting asbestos related
to crocidolite in Wittenoom.
consciously choos e to
Warning travellers of the increased health risk if they should
visit the town.
responsibilities.
Making the Shire of Ashburton aware of its obligations and
ion.
litigat
future
of
Reducing the liability of the State in the event
State.
the
of
West
North
the
in
Developing a new tourist attraction

desirable.
The Committee considers that each of these outcomes is
for their assistance and support. It is
I record my appreciation to the members of the Committee
support.
ous
worthy to note that all the decisions taken received unanim
le of everything that is right with the
It is my view that this Committee is an outstanding examp
All of the Committee members volunteered
Committee system of the Parliament of Western Australia.
ittee provided some unexpected and
Comm
and their knowledge as well as the composition of the
beneficial checks and balances. It consisted of:
Two medical practitioners (one Government, one Opposition).
A solicitor (Government).
the Opposition memb er
Two lay members (one Government, one Opposition, with
being the Committee Chair and local member for the area).
to the staff of the Legislative Assem bly in
On behalf of the Committee I also express appreciation
iri ensuring we actually had a
d
Mr Victor Moate and Mrs Patricia Roach who worke assiduously
·
Report to prese nt
and their family, whose
ch Officer to the Committee, Evana Beaton, her husband Bruce
To the
expressing our heartfelt
in
me
joins
ittee
Comm
ere own into chaos by this Report, the entire
liv
anks fo a job well done.
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pleasure to present to the House the
Report of the Select Committee on
Wittenoom
3 August, 1994

Perth, Western Australia

~ ~ ~.r ry Graham, JP., MLA

CHAIRMAN

Dr K D. Hames, MB., B.S., MLA

Dr J. M Edwards, MB., B.S., MLA

Hon. A.KR. Prince, LL.B, MLA

iv

l

THE SELECT COM MIT TEE
on of the Thirty-Fourth Parliament, the mem ber
On Wednesday, 22 September 1993, in the First Sessi
ing motion:
for Pilbara, Mr Larry Graham, moved the follow

{l)

mbly be
That a Select Committee of the Legislative Asse
(a)

(b)

(3)

previous studies of the Witt enoo ~
review, consider, report upon and comment on
to studies which relate to publ ic
Townsite and environs, giving particular attention
asbestos fibres;
health and any associated risk from airborne blue
the efficacy of those policies ~d
review, consider, report upon and comment on
ing policies and decisions with
standards that have been used to determine the exist
regard to the future of the Townsite;

(c)

the implications of changing those
review, (consider, report upon and comment on
rence (b);
policies and standards referred to in Terms of Refe

(d)

noom, based on the investigation
assess the various options for the future of Witte
ify a preferred option; and
conducted under Tenns of Reference (b) and ident

(e)

(2)

established to -

ative, administrative and polic y
recommend any changes, including possible legisl
the preferred option referred to in
changes, which may be required to give effect to
Terms of Reference (d).

ns and papers, to sit on days over which the
That the Committee have power to send for perso
and to report from time to time, if it
House stands adjourned, to move from place to place
deems necessary.
mber 1993.
That the Committee present its final report by 2 Dece

the Terms of Reference would be interpreted to .
In debate on the motion it was also accepted that
include that ular note of the environmental
The Select Committee be required to take partic
of Reference (d) and (e) and in
positives and negatives with respect to Terms
the northern side of the Karijini
particular, the future tourist potential and access into
National Park.
Barnett (Leader of the House), it was resol ved_
On 2 December 1993, on motion of the Hon .CJ
t of the Select Committee on
"That the date for the presentation of the repor ."
1994
Wittenoom be extended until Thursday, 30 June

V

PROROGATION AND REAPPOINTMENT OF COMMITTEE
The First Session of the Thirty-Fourth Parliament w_as prorogued on 3 May I 994. Subsequently the
Second Session was opened on 5 May 1994 and on 10 May the Legislative Assembly resolved (1)

That the Select Committee on Wittenoom originally appointed during the First Session
of the Thirty-fourth ParHament be reappointed.

(2)

That the Committee appoints Mr L. Graham, Dr J. Edwards, Dr K. Hames,
Mr A. Marshall and Hon. K. Prince to be members of the Committee.

(3)

'That the Committee report to the House by 30 June 1994.

On 16 June 1994, on motion of the Hon. C. J. Barnett (Leader of the House), it was resolved That the date for the presentation of the report of the Select Committee on Wittenoom
be extended until Wednesday, 3 August 1994.
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1.

ASBESTOS OCCURRENCE AND HAZARD POTENTIAL

1.1

What is Asbestos?

Asbestos is a general term given to naturally occurring silicate minerals belonging to two
main classes, the serpentine and amphibole groups. Of the serpentines only chrysotile is of
importance. The amphiboles include crocidolite, amosite, anthophyllite, tremolite, and
actinolite. (1)
When subjected to impact or grinding asbestos minerals readily .separate into increasingly
fine, long fibres. The properties of flexibility, high tensile strength, resistance to heat and
chemicals and good binding have resulted in asbestos becoming commonly used in industrial
and construction settings, in the 20th century. Uses of asbestos include insulation (of fire,
· heat, and chemicals), binding of cement products (pipes, roofing and building materials),
friction products (brake and clutch linings) and textiles (fireproof clothing, wicks, vinyl floor
tiles, paper, and so forth). (1, 15)

1.2

Which Asbestos Minerals are Exploited?

Asbestos use by humankind has a long history. Its first recorded use was in Finland about
2500 BC to strengthen clay pots. In classical times, the indestructible shrouds in which ashes
of the eminent were preserved, were woven from asbestos. The word "asbestos" comes from
the Greek meaning "inextinguishable" or "indestructible". Its use for lamp-wicks has
continued through the ages up to the present day. (18)
The modem asbestos industry dates from 1880 when large chrysotile deposits in Canada and
the USSR were first exploited. The initial stimulus came from the cotton weaving industries
of Lancashire and France to produce incombustible fabrics and improved materials for gland
packing in bearings. The industry has expanded and broadened rapidly in the last 60 years,
and especially since the Second World War. (18)
The most commonly exploited forms of asbestos include:
crocidolite (blue asbestos);
chrysotile (white asbestos);and
amosite (brown asbestos)
Other forms commercially used are anthophyllite, tremolite and actinolite. Production and use
of all types of asbestos still continues throughout the world. (1,10,15) Crocidolite, which
comes under the amphibole grouping, will be discussed in detail in this report, and in
particular, airborne fibres of crocidolite.

1.3

Where does Asbestos Occur?

Chrysotile appears to occur over most of the Earth's crust, whereas the amphibo/es (including
crocidolite) are much less widespread, being confined mainly to Africa and Australia. (15) In

lL

one
Western Australia, the amphibole minerals occur as major components of the "greenst
s
belts" which contain most of the State's major gold and nickel deposits. Amphib ole mineral
(1)
Basin.
may also be found in the Banded Iron Formations of the Hamersley
,
The process by which iron and nickel have been concentrated into viable ore deposits
altered
have
which
bodies
however includes dissolution processes in the host rocks of the ore
most pre~iously existing asbestos to harmless secondary minerals. (1) Much of the possi?ly
L~e
asbestos bearing formation is covered by deep soil or a thick layer of weathered rock.
dunng
s
degrade
rocks,
the
most primary rock-forming minerals, asbestos, if present in
weathering to a number of harmless secondary minerals such as talc, chlorite, clay, iron oxides
and hydroxides, and various silica species. (1)
the
Hence, asbestos minerals are unlikely to be found in deeply weathered areas either at
or
surface, or during earthworks. The asbestiform varieties, if present, usually occur in veins
the
of
variety
estiform
small veinlets within rock normally containing the common non-asb
same mineral. Only under rare geological circumstances are the amphibole mineral s found
and
in the intact asbestiform habit. (1) The occurrences are generally small and isolated
therefore not often noticed. (1)

1.4

What is the Hazard Potential?

in
Asbestos presents a health haz.ard if fibres of a respirable size become airborne and people
for
l
potentia
The
the vicinity inhale them. Asbestos does not spontaneously emit fibres.
it
asbestos mineral to release breathable or respirable fibres depends on the degree to which
and
has been impacted upon, teased apart and.broken down from its mineral form by handlin g
during
occurs
fibres
of
emission
processing. (1, 28) Where asbestos, fibres are present
ion,
plumbing work, building construction, collection of rubbish, repairing roads, demolit
accidental damage, maintenance work, etc. (27)
The danger from airborne asbestos fibres is not immediately obvious because the harmful
fiJ:>res are too small to be seen with the naked eye and there is always a long latency period
nt
between exposure and onset of disease. (18) The risk of asbestos-related disease is depende
upon:
the concentration of respirable fibres in the air;
the length of time exposed; and
the morphology of the fibres (fibre size and shape). (1)
The type of fibre is very important. Crocidolite asbestos is considered to be significantly more
potent than chrysotile in the induction of disease. (1, 8, 10, 18, 20, 22, 23, 28, 35 )
r or
Fibre dimensions and type are important in determining hazard potential as large diamete
the
curly ~bres cannot penetrate to the lower lung. It is the very fine fibres which have
ry
regulato
the
a,
Australi
In
)
pote~~al to cause the greatest health problems. (1,22,23
micron
(1
d~finition of an ~b~stos fibre is one with a diameter (width) less than 3 microns
(um)= 1/1000 nnlhmetre), a length greater than 5 um and a length to width ratio of greater
than 3:1 (NOHSC 1990).(1)
to
Cruysotile com~rises curly fibre_s which can occur in bundles. Such fibres are more likely
be mtercepted m the upper arrways or nose. Because · of their chemical composition,
2

chrysotile fibres are not as durable as crocidolite and are
(1, 10)

cleared more rapidly from the lungs. ·

fibres which readily penetrate to the
Crocidolite, in contrast, comprises very fine, needle-like
the hazard from airborne asbestos
lower lung. (1,13,21,23) Research evidence suggests that
(above which they cease to be
is greatest from fibres of between 5 and 100 um in length
lengt h to width ratios of _mo~e than
respirable), with diameters less than 1.5 or 2um and with
the breakdown of croc1dohte. (1,
5: 1. Fi!Jres of these critical sizes are readily produced from
10, 13, 14, 15, 18, 21, 23)
ogenic at all (Wagner, personal
Very short fibres of 1-2um in length may not be carcin
ff point with fibre diam eter down
communication). However, there is no evidence of any cut-o
is particularly disturbing as single
to sizes of 0.05 to 0.1 um or less. (10, 18) This last point
less than about 0.2 um canno t be
asbestos fibres have diameters of about 0.02 um and fibres
detected by optical microscopes. (10)
its chemical comp ositio n is of
Stanton et al (1981) suggest, in a carcinogenic fibre,
t. This mean s that a carcin ogeni c
consideration with its physical shape the most relevant aspec
micro ns diameter. (13,1 5) The
fibre is greater than 8 microns long and less than 0.25
ann who presented the critical fibre
principal findings have been well summarised by Lippm
He suggested that asbestos fibres
dimensions for mesothelioma, lung cancer, and asbestosis.
about Sum in lengt h to produ ce
must be less than about 0.25um in diameter and more than
confirmed by Schn eider and Skott e
meso thelio ma These sets of fibre dimensions were also
gical studies. (15)
who compared the findings with those from epidemiolo
actually could occur to the inhal ed
Once a fibre is inhaled there are various reactions that
cytes (scavenging cells). Thes e
fibre. Typically, the fibre bec9mes engulfed by phago
into what is know n as an "asbestos
phagocytes create a reaction which turns the asbestos fibre
like serum whic h becom es fibrous.
body". The fibre tends to be engulfed by a yellowish fluid
sheltered from punc turing the lung.
This tends to make the fibre innocuous because it is well
alway s taken up by phago cytes .
(21) It appears that fibres less than 3um in length ·are
, with the carcin ogeni c poten tial
Successful phagocytosis becomes less likely above this length
r fibres escape the phago cytic actio n
increasing in proportion thereafter. (15) However, longe
and they do tend to puncture the lung. (21)
lengt h which are too long for the
Crocidolite readily breaks down to fibres of respirable
on. Once a focal react ion is creat ed
phagocytes to engulf. This tends to create a focal reacti
thelioma. It may be very diffic ult to
which turns out to be malignant, this can become meso
occasions asbestos fibres are found
locate the focal reaction which started the tumour. On
even in the mesothelioma mass. (21)
t exclusively to very short asbestos
In practical terms the publi c at large is exposed almos
al out-croppings, from the vario us
fibres. (14, 20, 21, 22) Airborne fibres come from natur
tion, (18) Expo sure to anthophyllite,
city activities such as construction, demolition and insula
cases of meso thelio ma at all. Also,
even occuptttional, has not been shown to cause any
USSR and in Cypr us has led to very
swprisingly, mining chrysotile in Canada, in Italy, in the
.. few, if any, cases of mesothelioma. (18)
becom es a significant facto r when
Early childhood exposure, even at very low levels,
y periods. It is importantto consider
estimating any risk because it allows for such long·· Iatenc
3

that of all segments of our society, children have the longest future latency in which to allow
for the development of mesothelioma. It has been well established that the risk of
mesothelioma increases exponentially with time since first exposure to crocidolite (De Klerk
et al, 1989a), with no cases being reported in Wittenoom workers within 10 years of first
exposure (De K.lerk et al, 1989b). (16) Given that the risk of m~sothelioma increases at
approximately the fourth power of time, young children who have 60 or 70 years of life ahead
of first exposure are at considerable risk compared to adults who are
of them from the
ex.posed in later life. (35)

time

Children have greater exposure for body weight relative to adults because they are more
active; they breathe at higher rates, often by mouth, they spend more time close to the floor
where sediments of dust and fibres may accumulate. (20, 35) Hypothetically this should lead
to greater disease potential (20). This has not yet been observed in the epidemiolo gical
evidence. (13)
Asbestosis, lung cancer, mesothelioma and a wide range of other types of cancer have been
shown to be caused by exposure to asbestos. Epidemiological studies conducted worldwide
have established that all forms of asbestos have the capacity to cause illness. The studies have
shown that the incidence of asbestosis, lung cancer and other tumours is quantitativ ely related
to cumulative asbestos exposure in a positive dose response relationship. By the end of the
century an estimated 30,000 to 50,000 premature deaths will have occurred in New York State
alone as the result of occupational exposures to asbestos that occurred prior to 1980. (35)
Excess rates of malignant mesothelioma and asbestosis and possibly lung cancer have been
described, by de K.lerk and Armstrong (1992), as having occurred in people exposed to
asbestos through household contact with workers through neighbourhood exposure to asbestos
mines and factories, and through natural environmental exposure. (16, 14)
The first phase of asbestos disease was associated with work in mining and milling ore, and
the manufacture of asbestos products. This began to be recognised in the 1920' s and its legacy
is _still with us. The second phase came to be recognised in persons who used asbestos
products. The numbers of persons so exposed was very large; conditions of exposure were
more complex and not readily amenable to control. In a world habituated to acute illness
and injury, the concept of latency in the development of chronic or late disease was not
appreciated. Persons exposed in the 1940' s and 1950' s are only now reaching their sixth and
seventh decades and their risk of illness induced by asbestos is significantly increased. (35)

1.5

A Chronology of Hazard Potential

Historically the hazard potential of asbestos generally has been described many times over the
.
years. (35)
The Annual Report of the Chieflnspe ctor of Factories in 1898 to the Parliament of the United
·
Kingdom, said about asbestos The ~vii ~ffects of asbestos dust have also attracted my attention. A microscopic examination
of this mmer~l d~st which was made by Her Majesty•~ medical inspector clearly revealed the
sharp, glass hke Jagged nature of the particles, and where they arc allowed to rise and remain
suspended in the air of a room in IUlY quantity the effects have been found to b~ injurious, as
might have been expected. (35, p.4)
4

The Merryweather and Price report of 1930 to the Parliament of the United Kingdom is
recognised in the medical literature as an important report. This was a report on the effects
of asbestos dust on the lungs by the Medical Inspector of Factories, Dr Merryweather, and a
report on dust suppression in industry, by the Engineering Inspector of Factories, Mr Price.
It was a substantial report for its time and it established that asbestosis was a disease
consequent upon exposure to asbestos. It was recognised by 1930 that_asbestosis was a
disease from which asbestos workers suffered. It described asbestosis in some detail as an
horrific disease. (35)
The authors described it as follows It is helpful to visualise fibrosis of the lungs as it occurs in asbestos workers as the slow
growth of fibrous scar tissues between the air cells of the lung wherever the inhaled dust
comes to rest. While new fibrous tissue is being laid down like a spider's web, that deposited
earlier gradually contracts. This fibrous tissue is not only useless as a substitute for the air
cells but with the continued inhalation of the causative dust by its invasion of new territory and
consolidation of that already occupied, it gradually and literally strangles the essential tissues
of the lungs. Ultimately if no acute respiratory infection has precipitated a fatal termination,
a stage is reached where the lungs can do little more than maintain life, and shortness of breath
becomes extreme. (35)

The paper made recommendations about suppression of dust in industry. In essence, the
medical text established that the higher the dust, the quicker a person got asbestosis; and the
lower the dose over a longer period of time, it was not that a person would not get asbestosis
but that it would come later. (35, p.4)
The International Labour Office in Geneva published a paper in 1930 entitled Occupational
Health - Encyclopaedia of Hygiene Pathology and Social Welfare", which had considerable
·
notes about asbestos, including the following All processes from extraction onwards unquestionably involve a considerable hazard and
American and Canadian life insurance companies generally refuse asbestos workers on account
of the assumed deleterious conditions in the industry. (35, p.5)

It is important to consider that it has always been recognised that the inhalation of dust is
dangerous. By 1938, the Inspector of Factories in the United Kingdom said about asbestos
and dust Moreover, dust that is thought to-day to be harmless may, following research, be viewed in
another light to-morrow. It is not many years ago when the dust of asbestos was regarded as
innocuous, while today it is recognised as highly dangerous. (35, p.4)

In 1942, the Victorian Health Bulletin, in relating harmful agents in factories, referred to
asbestosis and to the persons liable to get asbestosis as asbestos miners and workers, and said
that one sustained it through the inhalation of asbestos fibres. That bulletin was distributed
to general practitioners throughout Victoria in 1942.

.

The American Journal oflndustrial Medicine of 1942 laid down criteria by Dr Warren Cook
for the evaluation of dust hazards. He said In the case of asbestos dust condition, our evaluation of the exposure should be based on the
5

particles of dust per cubic
knowledge that the present toxic limit for asbestos is five million
the condition may look
that
fact
in
small
foot of air. Th~ is a very small concentration, so
this low limit. In the
than
greater
re
exposu
an
good even to the critical eye and still present
free silica content, the
in
high
dust
for
ly
certain
more
even
holds
case of asbestos dust,and this
recourse to actual dust
toxic limit is so low that the only safe procedure is to have
,n is not immediately
conditic
s
determinations. This is especially important when the injuriou
sis and silicosis. (35, p.6)
evident but requires years to develop, as is the case in asbesto

medical text by Hooper in
Occupational Twnours and Allied Diseases, a well recognised
es throughout Australia,
1942, which was distributed reasonably widely in medical librari
many epidemiological reports
referred to asbestosis and carcinoma of the lung and to a great
carcinoma of the lung was
that had been carried out prior to 1942, which indicated that
established as being related to asbestosis. (35)
taken to relieve the exposure
This book also related to sanitary measures that could be under
as well as in the scientific
to dust in the work force. In the general medical literature
dangers of carcinoma related
journals, the dangers of asbestos were being noted as were the
to asbestosis. (3 5)
harmful gases, vapours,
In 1945 in Victoria regulations were put in place, known as the
was concerned, it created a
fumes, mists, smokes and dust regulations. As far as asbestos
was not to be exceeded in the
standard of five million particles per cubic foot. That exposure
document of Dr Warren
workplace. It was the standard which was referred to in the earlier

may even appear to be good .
Cook as being a very low standard, so low that the conditions
to the naked eye. (35)
and the like. In 1949 an
A general magazine, Scientific American~ is available at book stores
ogens in the asbestos area,
article entitled "Cancer and Environment", talking about carcin
responsible for malignancy
noted that asbestos was a carcinogen and referred to asbestos being
in the British Journal of
in the lungs. Sir Richard Doll, a noted epidemiologist, wrote
on asbestos and lung cance r.
Industrial Medicine in 1955 what is regarded as a seminal article
and it refers to Hueper. It
It is headed "Mortality from Lung Cancer in Asbestos Workers"
ed from asbestos and it is
goes to numerous cases of lung cases in workers who suffer
years, that carcinoma of the
regarded as the article which clearly established, after 15 or 20
lung was related to exposure of asbestosis. (35)
Asbestos Exposure in the
rial Medicine in 1960, first
North Western Cape P~ovince" in the British Journal of Indust
histories of people who had
brought mesothelioma to light, It dealt with over 30 case
workers, some had merel y
suffered from mesothelioma in South Africa. Some were mine
who from time to time did
transient exposure. One involved a case history of an accountant
n involved in the research had
the accounting books at an asbestos mine. A number of wome
or who were exposed to
only transient exposures to persons who had worked in the mine
established mesothelioma as
mesothelioma This article by Wagner is seen as the one which
(15, 18, 35)
a disease consequent upon exposure to asbestos (crocidolite).

An article by Wagner entitled "Defused Pleural Mesothelioma and

in 1965 an article entitled "Mesothelioma of
the London Area" is also of
Pleura and Peritoneum following Exposure to Asbestos in
occupational exposures to
considerable interest. It established that people with non-mining
contrast to asbestosis and to
asbestos were the subject of mesothelioma. Also that, in

!11 the British Journal of Industrial Medicine
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asbestos- related pulmonar y cancer, people whose exposure was not necessarily occupational,
but, who lived in the neighbourhoods of asbestos factories or who lived in the same house as
asbestos workers, were potentially at risk from mesothelioma. (18, 35)
Finally, in 1962 Dr McNulty reported in the Medical Journal of Australia on the first
diagnosed case of malignan t pleura mesothelioma in an Australian asbestos worker. The only
known exposure of that person to asbestos was from 1948 to 1950 when he worked as a mill
worker at the Wittenoo m asbestos mine. In that article Dr McNulty notes the relationship
between the exposure to blue asbestos and the developm ent of pleura mesothelioma. If one
goes back to the reports of the mines medical officer to the Parliamen t of Western Australia
in the 1950's, time and again the dangers of asbestos are referred to. (35)
The New York Academy of Sciences research papers, published in 1965, under the heading
"The Third Wave of Asbestos Disease: Exposure to Asbestos in Place" what was regarded
as the seminal docUiilent in relation to the biological effects of asbestos. This document, after
Wagner's in 1960, in general terms is recognised as conveying to the scientific world the
dangers of asbestos, and particularly asbestos mesothel ioma This publicatio n in 1965 was
followed 12 years later by a further report entitled "Health Hazards of Asbestos Exposure".
(35)
The preface to the volume The Third Wave of Asbestos Disease states Those two reports documented the aetiological association between asbestos exposure and the
development of asbestosis, lung cancer and mesothelioma. They detailed the extent of the
asbestos related disease epidemic in the United States. They provided the essential basis for
prevention. Now with the publication of this report, "The Third Wave of Asbestos Disease:
Exposure to Asbestos in Place. Public Health Control", the latest developments in the
continuing asbestos experience.are documented . The need to convene yet another conference
on asbestos disease is sad testimony to how much is yet to be accomplished in the
dissemination of information to protect public health. (35, p. l 0)

The documen tation of asbestos and its hazards bas resulted in some mandate of reduction of
gross exposure in some settings. It has also led to the recognitio n that even low level
exposure s pose risk, as does short term exposure. This risk now extends to other settings and
other populatio ns. (35)

1.6

What are the Health Risks?

There are a number of diseases, particularly cancers, with which asbestos exposure has been
associated. The evidence of an association between exposure to asbestos and the developm ent
of lung cancer and of mesotheli omas has been reviewed frequently and is universal ly accepted
as providing proof beyond reasonabl e doubt that asbestos is capable of causing these diseases
(see, for example, Acheson and Gardner, 1979; International Agency for Research on Cancer,
1977 and 1982). (10)

.

Asbestos can certainly cause a group of benign condition s of the pleura of variable
• importan ce, and it may cause a group of other cancers, including cancers of the larynx, gastrointestinal tract and kidney. Suggestio ns have been made that asbestos might also cause

7

several other types of neoplastic disease, including ovarian cancer and non-Hodgkin's
lymphoma. The association of asbestos with these other diseases requires further scientific
investigation. (10)
The International Agency for Research on Cancer (1977; 1982) ~eems to accept that the
observed relationship with gastro-intestinal and laryngeal cancer is causal - although the
wording is not clear - while the Advisory Committee on Asbestos (1979) and Acheson and
Gardner (1983) accept that asbestos can cause laryngeal cancer and that it can probably also
cause gastro-intestinal cancer, at least if the asbestos to which the individuals are exposed
contains amphiboles (crocidolite). (10)
Inhalation of asbestos fibres has been associated with the following diseases:
Pleural Diseases Effusions may cause temporary disability, but they invariably resolve.
(10) Calcified pleural plaques are strongly indicative of exposure to asbestos fibres.
(10) Pleural plaques - patches of thickening of the pleural membrane - may be more
significant as part of serious disease process than was previously thought. (35) None
of these benign pleural conditions will be considered further.
Asbestosis is progressive scarring of lung tissue similar to silicosis. It requires a
substantial dose of asbestos f1bres over a long period of time to acquire asbestosis.
(21) Typically this occurs 5 to 15 years after continued exposure to high fibre
concentrations. Workers may progressively become respiratory cripples. (1)
Lung Cancer is cancer of the bronchial lining or lung tissue. The two primary causes
are cigarette smoking and asbestos. It occurs 20 or more years after first exposure
and, if asbestos related, is almost always associated with heavy exposure to asbestos.
The risk of contracting lung cancer is greatly increased among smokers who
are also exposed to asbestos. (10, 21) As with other environmentally induced
cancers, the mean period from first exposure to the appearance of the disease
is unrelated to the intensity of exposure, except in so far as heavy exposures
shorten the expectation of life and consequently the time during which cancers
can occur. (10) Lung cancer is usually fatal and is associated with exposure
to both amphibole asbestos and chrysotile.
Mesothelioma is a cancerous tumour of the lining of the chest cavity, the pleura, or
of the lining of the abdomen, the peritoneum. It typically occurs some 15 to 50 years
after first exposure. It is a tumour which spreads extremely quickly. Mesothelioma
is invariably fatal, typically within a period of 6 to 18 months. There is no known
effective treatment. Even surgery or radiation have proved of no ability to help
people, so once the diagnosis is made, there is only one outcome and that is death.
(10, 14, 15, 18, 21)
The rate of the disease increases with heaviness of exposure to amphibole
asbestos and time since first exposure. Withdrawal from exposure to asbestos
is ineffectual as the fibres stay in the lung tissue. (10) According to Peto et al
(1982) the risk continues to increase indefinitely with the time since first
exposure occurred. (10) Occurrence is unrelated to smoking. (1, 10, 18)
8

Exposure to amphibole asbestos, crocidolite, is the primary cause of
mesothelioma. (1, 10, 12, 13, 15, 18, 23, 24) Cases of mesothelioma have
been observed after household exposure of family members of asbestos
workers and in persons living in close proximity to asbestos mines. (1)
Approximately 28% of mesothelioma cases are not associated with known
However, this is questionable, as further
exposure to asbestos. (1)
exposure in a significant number of these
crocidolite
found
later
investigation
cases. (12, 15)

I
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It is not known why some people contract diseases from asbestos exposure as some do not.
(13, 21)
This report will only be examining the disease mesothelioma, caused from environmental
exposure to crocidolite (blue asbestos).

1.7

Can One Asbestos Fibre Kill?

Typically, an epidemiological dose/risk relationship is based on dose data that is in the mid
to high range, and low dose/risk relationships are arrived at by extrapolating this data
downwards. Although a high ri.sk may exist at a high exposure level and half the risk may
exist at half the level, this does not necessarily mean that there is one hundred thousandth of
the risk at one hundred thousandth of the d.ose level. (12)
Logically, extrapolated down to the minimum, the absolute minimum dose is one fibre
because there cannot be a dose l~ss than one fibre. Epidemiological theory states that there
is no lower limit to the risk. Although the risk at the one fibre level would be very low it
would not be zero. (12, 13)
Also, fibre-carcinogenesis theory holds that bits of DNA are knocked out of chromosomes by
fibres and there is no doubt that all forms of asbestos fibres can do this. (13) This process
can change the DNA leading to the potential for mutation of cells and thus cancer. Therefore,
there is no lower limit to the risk. (12)
It is a theoretical possibility. I reckon that is the best way to look at it. Theoretically it is
possible that one fibre could negotiate the airways, end up in an alveolus, migrate to the plural
surface and damage one of those mesothelial cells in such as way as to tum into cancer. But
there are such a lot of things that could happen to that fibre on the way. And then when it
gets there the chances of it actually doing the right sort of damage to cause mesothelioma are
so small that it is really not a practical risk but it is a theoretical risk. And ultimately,
probably, it is one of the fibres out of all the millions that people inhale that does the damage.
They do not all do it together. It is only one of them that probably does the damage.

(23, p.16)
Although s~me groups.subscribe to the theory that one asbestos fibre can kill - and in theory
this is possible - there will be a practical level of exposure below which it will be impossible
, to detect increased risk of asbestos related diseases. So, although epidemiological and fibrecarcinogenesis theory both hold that one asbestos fibre can kill, scientific opinion is that this
theory cannot be supported on the evidence presently available. (I, 12)
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fibre that will
The "one fibre theory" as an academic exercise suggests that it is ultimately one
nt as there
give rise to mesothelioma. In Wittenoom, however, the one fibre theory is irreleva
say 0.001
of
levels
low
to
d
are thousands and thousands of fibres. Even if people are expose
that will
fibres
fibres per cubic centimetre of air,. this accumulates to a substantial amount of
be inhaled on a daily basis. (14, 28)

1.8

Crocidolite as the Main Concern

principally
Amosite and chrysotile asbestos fibres are widespread in the environment, arising
ts etc.
produc
cement
s
from breakdown of products such as brake-linings, insulation, asbesto
be produc ed
which contain asbestos materials. Minor amounts of airborne fibre may also
through geological weathering of asbestos minerals. (1)
person inhales
Measurements of airborne fibre concentrations in cities indicate that an average
lungs contain
healthy
up to a million asbestos fibres every year. As a consequence, normal
harbour such
a significant loading of fibres. Research findings suggest that people
harm as the
t
withou
largely
lungs
concentrations of amosite and chrysotile fibres in their
fibres are
these
macrophages can engulf them and render them harmless. (1) However,
typically not crocidolite, which is much more dangerous.
different way
Crocidolite is unique and presents, due to its size and morphology, in a very
fibres of any
t
thinnes
,
longest
the
of
to the other asbestos fibres. (1) Crocidolite consists
it the most
making
in
asbestos and it is this length and thinness which are the critical variables
than 0.25 um)
dangerous to health. (8, 23) Long (greater than 8 um) and very fine (less
(Stanton et
fibres
thicker
shorter,
fibres appear to be considerably more c·arcinogenic than
r oflong er
al.1981). (1) Research has shown that the health risk is more related to the numbe
fibres inhaled than the shorter ones. (14, 15, 23)

I.
t
l

l

. Thinne r
The fibre enters the lung through the airways, staying parallel to the laminar airflow
the air spaces
fibres are more likely to penetrate down to the peripheral parts of the lung, to
and resistant
of the lung, more readily. (23) Once inhaled, crocidolite fibres are very durable
fluids and the
to the lung's defense mechanisms. They do not dissolve easily in lung
the long
engulf
easily
macrophages (large scale scavenging cells in the lung) cannot
remain in the
crocidolite fibres so the fibres are not readily cleared from the lung and tend to
lung for a long time. (01, 13, 21, 23)
hages, in the
It is believed (23) that jf the fibre length is 5 microns or more then the macrop
the act of
In
1.4)
attempt to clear the lung, are unable to engulf the fibre. (see section
d and release
attempting to engulf the long crocidolite fibres the macrophages are damage
inside the
remain
should
als
chemicals from within the macrophage cell. These chemic
ment of
macrophage cell and when outside set up inflammation which leads to the develop
·
cancer. (23)
genic form of
Crocidolite, being composed of long thin fibres is, therefore, the most carcino
recognised as the
, asbestos ~own to humankind (1, 13, 23) with Wittenoom crocidolite being
ed by Dr.
confirm
been
has
most dangerous of all crocidolite. (1, 13, 21, 28, 35) This
is definitely
Timbrell of Wales, a world expert on asbestos related diseases. (28) Crocidolite
the most potent cause of mesothelioma. (2, 8, 13, 14, 18, 23, 24, 28, 35)
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1.9

World Occurrence of Crocidolite

For many years there has been occupational and environmental exposure to crocidolite
worldwide. Naturally occurring crocidolite has been exploited in only a few locations.
In South Africa crocidolite is mined at the Northwest Cape, Transvaal and Paakkila mines.
Mining and processing has been largely carried out by black African contract workers. The
health of these workers has been monitored to an extent which has allowed conclusions to be
drawn about the relationship between crocidolite exposure and health problems of these
workers to be documented in a number of published studies. (15, 20) A study comparing
mortality rates in crocidolite mining districts with other districts in South Africa also showed
high death rates from "asbestosis" and/or mesothelioma" (a single code in an ICD
classification apparently unique to South Africa). (15)
In two areas of China there are naturally occurring crocidolite-containing clay deposits. At
one of the two areas there was also a mine. The residents have-used the crocidolite clay
extensively in their homes, making stoves, bricks, and tiles for example. There have been
indications of crocidolite related health problems in these areas. (12, 14)

1.10

Australian Occurrence of Crocidolite

As described in section 1.3 the asbestiform varieties of the amphibole minerals occur only
under rare geological circumstances in veins or small veinlets within rock as components of
the "greenstone belts" which contain most of the State's major gold and nickel deposits.
Amphibole minerals occurring in the Banded Iron Formations of the Hamersley Basin were
first recorded by the Mines Department in 1917. (19) Crocidolite was reported by Mr L.G.
Hancock in the Wittenoom Gorges in 1936. (19)
By 1938, world demand for long asbestos fibre had created a small boom in the Hamersley
region with many prospectors engaged in the production of hand cobbed crocidolite fibre. By
1943 some milled crocidolite fibre was being produced by West Australian Blue Asbestos
Fibres Ltd. and Mr L.G. Hancock in Yampire and Wittenoom Gorges. The former company
closed down in 1941. Hancock .and Wright's interests were taken over in 1943 by Australian
Blue Asbestos Ltd. (ABA). In 1943, the Yarnpire Mine was opened and by 1946 production
from mining was estimated at 15,000 tons of ore for about-300 tons of crocidolite fibre. (19)
In 1948 CSR Ltd. took over the project as the parent company of ABA. Progressively new
mines and mills were opened and nearby, the town of Wittenoom was established. The
mining operation continued until 1966. Total production between 1943 and 1966 was some
161,000 tons of crocidolite fibre. (19) ABA has since changed names and is now referred to
as MIDALCO. (28)
Employment records held by CSR, information held at the Perth Chest Clinic and the records
of a benevolent fund to which all Wittenoom miners contributed until 1956, show that during
the 23 years.of its operation about 7000 workers were employed by ABA. (16)
Health records of these workers show they have experienced excess mortality from
pneumoconiosis, malignant mesothelioma and respiratory cancers. The occurrence of these
11

total
diseases has been dependent both on time from first exposure to crocidolite and on
(16)
cumulative crocidolite exposure (Armstrong et al, 1988).
the
For those residents of the township of Wittenoom who were not directly employed in
nation.
contami
mining industry, exposure to crocidolite occurred from general environmental
the
This contamination was from the milling operations and from the use of mill tailings for
to
houses
of
yards
the
in
nds,
paving of roads, driveways, car-parks and school playgrou
the
with
suppress dust and reduce muddiness, on the race course, and from household contact
those
workers themselves and with their clothes (Musk et al, 1992). (16) Health records of
21,
(20,
.
diseases
indirectly exposed to crocidolite show excess mortality from the same set of
22, 23, 28)

1.11

Environmental Exposure Standards

Intemat i_o nally there are general standards for occupational exposure to asbestos in Europe,
is
Britain and the USA for example. (14) In Britain for example, the occupational standard
(2)
air.
of
tre
for no more than 0.02 asbestos fibres of respirable length per cubic centime
for
Giving general guidelines the World Health Organisation's "Air Quality Guidelines
Europe" ( 1987) state Asbestos is a proven human carcinogen. No safe level can be proposed for asbestos because
a threshold is not known to exist. Exposure therefore should be kept as low as
possible.(5, p .1)

Crocidolite is listed with many other substances under the occupational exposure limits which
ed
are issued from time to time by Wo!ksafe Australia. Crocidolite is listed as a prohibit
that
fact
the
and
es
properti
enic
carcinog
its
substance aud those determinations are because of
it leads to a very high risk of developing mesothelioma. (24)
.
Occupational exposure standards for asbestos is 0.1 fibres I/millilitre (f/ml) of air breathed
shift
working
hour
The standard is defined in terms of a time weighted average over an eight
(the National Occupational Health & Safety Commission - Work Safe Australia). The method
d
used to assess compliance with these standards is the Membrane Filter Method as endorse
in
Bearing
by the National Occupational Health and Safety Commission (NOHSC 1988).
ental
mind that this is an occupational standard. The aim of this report is to examine environm
exposure, at low levels. (1)
These standards cited for exposure to asbestos are occupational. These occupational
and
standards do not discriminate between crocidolite and other forms of asbestos (14)
is
report
This
7)
typically consider exposure only over an 8 hour working shift. (14,20,2
concerned with environmental exposure, that is, low levels of crocidolite exposure 24 hours
per day.
Occupational standards are not appropriate for discussing environmental assessments, simply
because people being occupationally exposed can be, and are, well trained to know exactly
what the appropriate precautions are, to protect themselves from the inhalation of asbestos
fibres. (28) Thus, such standards are not appropriate to be applied as environmental
estandards for crocidolite. DOHSWA, for example, does not consider that it is advisabl
12
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Photograph 1 Car park area at Wittenoom Police Station showing asbestos impregnation
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ever:i if it were remotely possible - unilaterally to set an environmental exposure level for
Wittenoom, because nowhere else in the world has one been set. (5, 28, 31)

It should be noted too that no environmental standard has been set because no threshold
exposure has been established for development of mesothelioma. Again, if this is S0 there is
no justification for an occupational standard being set. (32)
3

There is no environmental standard in Australia or internationally for exposure to
airborne crocidolite fibres of respirable length. (13, 14, 22, 23, 24, 27, 28)
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2.

CROCIDOLITE CONTAMINATION - WITTENOOM

2.1

Contamination Sites - Wittenoom

It is unequivocal that there is extensive, severe crocidolite fibre contamination in the
Wittenoom area. This occurs surrounding the Yampire, Colonial and Wittenoom mine and
mill sites. These sites have been contaminated with fibre and tailings from the mining and
milling process. There are major tailings dumps in the Eastern and Western Gorges and these
have spread into Joffre Creek and surrounding areas. The tailings have also been washed into
the beds of nearby creeks which eventually flow into the Fortescue River. These sites are
known as popular tourist destinations.
Estimates of the crocidolite content of tailings dumps suggest 56,000 tonnes of blue asbestos
in the tailings at Wittenoom (Colonial mine), and 8,500 tonnes at Wittenoom and 2,000 tonnes
maximum at Yampire. (28)
All through the 1950's and into the mid 1960's crocidolite tailings from the tailings dump at
the Wittenoom mine were spread throughout Wittenoom as a cheap gravel substitute. ABA
used tailings around its buildings in Wittenoom and also around the State Housing
Commission homes. Tailings were used extensively throughout the town in the streets,
domestic driveways, gardens and at the golf course, race course, drive in cinema, caravan park
and airport. (20, 27, 36) Residents spread tailings around homes and businesses as did the
Shire of Ashburton, the Public Works Department and the Main Roads Department in the
course of public works. (28)
ABA and the Local Authority were warned against the use of tailings in the town and
numerous attempts were made to ban the use of tailings. Some use was permitted for
incorporation in concrete, but this was later discontinued when it became apparent that
although sealed and safe in concrete, even the transport of tailings to the town for this purpose
was unwise. (2, 52)
Environmental studies of the township of Wittenoom were conducted by the Western
Australian Government Public Health Department in 1978 (Cumpston, 1978) and 1979
(Cumpston, 1979) and "significant concentrations of airborne fibres were found." (16, p.578)
The airport which is constructed with tailings is probably one of the most haz.ardous places
to visit because of the dust cloud from any aircraft that takes off or lands. (28)
It can be shown by following Joffre Creek towards the town that the natural action of wind
and water results in the release of fibre. The tailings are a product which has been mined and
milled and under certain circumstances respirable fibre will become airborne. (20)

2.2

Nature of Risk of Physical Exposure

As mentioned in section 2.1 there is extensive contamination of the Wittenoom town site and
surrounding areas. It is the processed crocidolite fibres and tailings that are of greatest risk,
14

rather than the unrnined crocidolite, which is ubiquitous. The levels of airborne crocidolite
fibres at Wittenoom present an increased health risk to persons who have worked there and
. who have been resident there, and also to their children. (16, 20, 28) Even where areas have
been cleaned up, erosion from wind and rain have caused the tailings to re-emerge and recontaminate the area. (20, 22)
Wittenoom cannot be considered a normal town in the sense of everyday activities. Dust in
Wittenoom can be considered laden with crocidolite fibres. For example, digging, power
mowing, any building activities in roofs or ceilings, any road work or off-road driving,
children playing on the ground and pets stirring the earth all create dust. Aircraft landing and
strong or cyclonic winds also create dust. (4, 20, 22)
The present restricted town site presents a better environment than that which gave rise to the
sad history of the persons who lived at Wittenoom as children and have since died of
mesothelioma. This better environment has resulted from successive Government policies and
any change in this policy permitting further development, an increase in population and
vehicular traffic, and any form of increased activity would generally increase the haz.ard. (20,
27, 28, 31, 37)
The problem with opening up the town is that people will be walking about. They will be
digging up this and doing that; people do not stand still. (23)

There is no doubt that the town of Wittenoom is unique and the risk is much greater than that
experienced anywhere else in Western Australia. (28) There is nowhere else known in the
entire world that an entire town has been contaminated with blue asbestos. (27, p.35)
The argument has been put several times that there should be an attempt to clean up
Wittenoom, however, it should be bo:{Ile in mind that it will never be possible to remove all
of the crocidolite from Wittenoom. (14, 28)

2.3

Environmental Monitoring and Analysis

Environmental monitoring by taking samples of airborne crocidolite fibre has used different
methods of collection, in different environments, employed different analysis equipment and
used different levels of expertise on different occasions. Hence it is difficult to compare study
results across locations and/or time.
There are unique problems in estimating actual levels of environmental exposure to crocidolite
fibres, mainly because the levels are so low and often close to the detection limits of whatever
measuring system is used. Therefore there are always going to be errors. (8,12,14)
Additionally, earlier occupational studies for which exposure-response data is available, used
optical microscopy methods to generate the data. So, however sensitively or precisely
crocidolite levels are measured, at some point they have to be converted to equivalence with
these earlier optical microscopy data. (8, 10, 11)
In assessing haz.ard potential the National Occupational Health and Safety Commission
retommends consideration of factors other than air monitoring, such as the presence of
asbestos, the condition that asbestos is in, and the probability that the asbestos will be
disturbed. If those three conditions exist it does not matter that on one particular day one
measures a low concentration of asbestos in the air. The risks are not acceptable. (28)
15

Discussions of the controversies and problems involved with such measurements can be found
in the reviews by Case & Sebastien and by Nicholson, and in much more detail througho ut
the Health Effects Institute (1991) report. (8) Some of the issues are discussed below.

2.3.1 Techniques and Associated Problems
The two most common methods of collecting samples of respirable fibres are from "Static
Monitors" and from "Personal Samplers". Static Monitoring consists of strategic placemen t
of fixed monitorin g instruments in certain locations where concentration of airborne fibres
may be present. In Personal Sampling, a monitor is placed in the ambit of respirable airflow
on a person whose activities closely approximate typical occupational or environmental
exposure. In both methods, filters contained in the monitoring instruments collect fibres.
These fibre samples are examined in a laboratory for identification and counting.
The problems encountered in this methodology relate to large variations in measurements
between different sampling methods, between different laboratory techniques and in attempts
to extrapola te sampling results to environmental settings. These problems are especially
applicabl e because the concentration of crocidolite fibres is generally very low, and because
of the presence of numerous non-asbestos fibres. (11, 12, 14, 15) The fact that you do not
find the presence of crocidolite fibre in a given amount of air sampled does not indicate that
the level is zero. It indicates the level is below what is often called the detection limits. For
that reason often these results are expressed not as zero, but, as "less than point 00
somethin g", where that figure is the detection limit, so as to try and not claim that the result
is zero. (14)
Almost all the environmental air. monitoring data is from Static Monitoring. (12) In Static
Monitorin g, sampling profiles vary considerably depending on topographical placemen t,
standardi sation of control sites, variability of meteorological conditions and variation s in
nearby human activities. (12, 14, 15, 27, 28) For example, the situation could exist where
a ground is complete ly contaminated with crocidolite and a negative result is obtained from
a Static Monitor because the fibres are not being generated into the air. If a person walked
past and generated fibres, immediately the monitor would show those fibres. (28)
It is logistically impossible to have Static Monitors in a location trying to describe exposure
during the full activities of the people; of children, of people working, of people entertaining
under different geographical and climatic conditions. Obviously, if results show presence of
crocidoli te fibre it would be of concern. If, however, results do not show crocidolite fibre,
because of the above problems, there are ample reasons why a negative static sampler result
should not lead anyone to complacency. (28) This is why Static Monitorin g is not effective.
(21, 27, 28)
The advantag e of Personal Sampling is that it allows a closer approximation of what an
individual takes into their lungs of an airborne contaminant whilst engaged in their typical
everyday lifestyle. (12, 14)
" The problems inherent with Personal Sampling technique include how to get a sample of what
is actually breathed in, which persons best approximate community lifestyles, numbers of
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and seasonal variation. (12,
people which comprise a valid sample, frequency of sampling
14, 27, 28)
nal Association for Testing
Even with the use of analytical methods registered with the Natio
nmental health hazards is
Authorities, air monitoring as a basis for assessing enviro
and tested under different
meaningless unless a very large number of samples are taken
ties. Air levels can be
environmental conditions and different huma n lifestyle activi
s. (28)
misinterpreted and also they depend upon multivariate factor
generally been overlooked, is
A difficulty that has not been taken into consideration, and has
ent instruments by operators
that the particle counts have ·frequently been.made with differ
er particles from the air and
with differing skill levels. (14) The methods used to recov
are the "Midget Impinger",
prepare them for counting are entirely different, examples of these
Precipitator", which was most
which was used in North America, and the "Casella Thermal
the units of measu remen t used.
comm only used in Britain. (10) Another problem relates to
per volume. Such measures are
Many standard air and building measures are given as weight
the mass is comp osed of fibres
practically meaningless, as we do not know what proportion of
measures to fibre counts can be
of carcinogenic size. (11) Conversion of weight per volume
done only with great inaccuracy. (15)
ences in results occur betwe en
When samples are analysed in the laboratory fundamental differ
on micro scope produ ces a
findings made by light versus electron microscopy. The electr
and counted. (11, 31) Light
greater order of magn itude allowing more fibres to be identified
where in the past there were
micro scopy metho ds were used to assess occupational exposures,
ds were not devis ed to assess
high levels of asbestos contamination. Light microscopy metho
ing such material. (11, 31)
enviro nmen tal monit oring or samples and are not accurate in assess
unable to detect fibres less than
A critical deficiency with light microscopes is that they are
os fibres of about 0.02 um or
about 0.2 um. This last point is particularly disturbing as asbest
less can be carcinogenic. (10)
d that only measurements made
Elect ron micro scopy also has its drawbacks. It has been argue
but the reasoning behin d this is
with Trans missi on Electr on Microscopes are really reliable,
which statistical metho ds
not fully justified. There have even been disagreements about
ts. ( 15)
shoul d be used when analysing the same set of measuremen
ration creates differ ent results.
In the laboratory the use of "direct" or ".indirect" filter prepa
n while the indirect metho d
The direct metho d probably underestimates fibre concentratio
should be restricted to the usual
overestimates it. (8) Questions arise as to whether counting
fibres be considered because of
length of greater than 5 micrometres criterion or should all
gs. (8)
the different fibre size distribution found in environmental settin
ments and techniques are often
Diffe rence s betwe en laboratories and both measuring instru
occupational studies, and these
used to explain some of the differences betwe en results from
olating risk estimates from
differences comp ound the problems associated with extrap
occupational studies to environmental hazards. (15)
ular concern. (28) It should
Misinterpretation of results from air monitoring studies is of partic
eration when assessing health
not be said that air monitoring should not be taken into consid
(28) Because air monitoring is
hazards, but, by itself it is not a prope r indicator of the risk.
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so umeliablc whr:n alfew■qlfiug to predict the danger of crocidolite hazard, results of air
DNMJilorin g are '\UY open to misinterpretation. (21)
Fstimatio n of the effect of cnviromnental exposure is more complex than estimation of the
cffi:d of oo~on al exposure. It not only requires extrapolation over several more orders
of magnihwde. wilh all the biological uncertainties that involves, but it also depends on
mcas-aes of eqiOSIDC that, fur the reasom discussed above, are still less reliable. (11)

Doe to diffimlties with the meamrem ents and difficulties with extrapola ting probabilities from
occopatio nal to environmental, it is invalid to determine environmental hazards from the
:n::sulls ofoccopatio nal air monitoring. (12) Similarly, because of measurin g problems at very
low Ievds at or near the limi1s of instrument detection ability, the validity of extrapolating
y, bias,
mvin■ma■laJ h32ard potmtial from such measures is open to uncertaint
predicted
ultimate
the
misi■da}lldaliun and J)OSSll>le exploi1ation. (12, 21, 27, 28), Hence
number of clisi:ase cases extrapolated :from these measurements will probably make
qumtilaiw e risk asM:sso■dl( =tt least biased and at worst, invalid. (12, 14, 27)
FOi' e-+njdc;, Rogas (Novemb er 1993) when clisctming the Nevill/Ro gers report of 1992
stalesTIie eapmae lel'Clswae based an smne limnd amoont of air monitoring that we conducted
amdR:sa d aho iD tewicwmg.U the air lllClllitoring that bad been conducted since about the
I97Alf's ia die Will...._dll aa. And so laaviog looted at our wlues and reviewed the values
alf GIia- .il,.eedp■ s-.: cane 11P widl what 1re dlougbt was a reasonable level of exposure
a =tsidloi4safdie 1D1111..raho apcoplcoatwalking round in the mining areas themselves.
Soit . . lllllll laa:dpa dy• aur.mailoriog. OurlllOIUblring was there to verify some of the
pDIIIII' aii:bwos --■ie,g ..daiidt ~ done c:omplmly impartially. (24, p. l 0)

11m sl+··NW was Dade in the owdexl of atlm■ptiog to recomme nd environm ental risk
were
nscsM01c 4: ma:d on. themmll s of"'timited"' and -poor,- air sampling. In fact six samples
1ala,, hnr Ii.um ~ M■1illi!ws and t1IO fi:om. Pasooal Samplers. (3, p.16)

It ii; Gee•

1,tMI dlll: if the mc:tN■ !■ig &mlilion s are not typical. and the activities are not

lJ1lica4, 6m. rmJd - g that flon from 11■at iufi■ ma6nn is as iuconed Of' as umepresentative
a k ffllf'inp 11111B it. (14) Emi■t■-10■1..t 'Dlllilion s change with the activities carried on

amr a ymr- or two,,. ..t ft1J7 fium clay 1D clay. It is impoml>le in any practical sense to
«1H1Giff'1 e-xpNME . (21) It docs lilDll nmla' 1hat on om: padicular day the amount of
aJso
an1;jd.Bc ; W 1fflne air is ...... die fact is d■at the conditions will change. (28) Jt is
e
.......... 11"41 tto c:,11■,nrlcr drlil: dac is DO ROIMNH•O.dc:d mdhod fm measuring crocidolil for
CEwF-NMNNJnf,al staJwds MJwfne .di. the wudd. (20,. 22)

2.ll ll'lni--

¥48' M -►i■c- Wift ■■•

li&Mlaed!ICind■cJRJddlasati,wn ha:lau•••,,..l:,o:J1■-..i■arnl wilhaoc:i dolile 181Ji¥
"1raa.m las h:a.das mcwla e W'iMllti■41l is ,-.iqoc mot only l>a:aac ofthe type offibn;
W aim Loiw;e of the kind af u■--1---■. Adrlifii■lllly» the Ir-um a.,pc:ct of the
' iUWMwli,rg m:aJas dlc pi. .ilwl fn ,wlically :inctcw, Uhe nnmher ofpeople who might wish
1o aill:I' dnc .,,_ or "wm: sib> o■-■111+1• d wida wlinp
:EJmw■1■dM ;.:tal ~ IIM-■i■c .... c:a■icd oat in~ tu,m of Wirlln--m. first by 1bc Hcahh
II

Department's Clean Air Department After 1984 this function was transferred to the
Environmental Protection Authority (EPA) and DOHSWA. (20) Subsequently, about 1987,
this monitoring was stopped by the EPA on the grounds that it was non-productive. The one
consistent thing about the sampling was that every viable sample taken showed crocidolite
fibres. (20, 22) That is, in a qualitative sense, the evidence was that crocidolite was airborne
in the town. (20, 22)
Quite high concentrations of asbestos fibres in the air have been measured in asbestos mining
areas. For example, 0.3 fibre/ml obtained from 70 samples from personal dust monitors worn
by residents of Wittenoom in late 1978. This measurement was taken long after the mine and
mill ceased operating. (15) ·
It is well recognised that the field measurement of asbestos fibres in other than heavily
contaminated air, is very difficult, similarly the analysis of samples is difficult. There is no
feasible method available which will give an absolute measure of the number of crocidolite
fibres in the atmosphere. This problem applies equally to the brief monitoring done for the
Nevill Report as to previous monitoring by Health Department, Geraldton Building Co and
the EPA. Notwithstanding those difficulties, the work done by the EPA from January to
March 1986 represents a set of data based on a consistent collection method and an analysis
following a National Health and Medical Research Council method. (5)
Any measures of reduction of .airborne levels in the town since the mine closed in 1966, to
the current time, would be dependent on comparing, say the 1992 findings with other readings
10 years earlier or 20 years earlier. Any such measures or comparisons are subject to the
severe limitations described in section 2.3 .1. (14) Regardless of the inherent problems with
sampling and analysis, the EPA data shows a clear difference between sites 9km and 43km
from Wittenoom and sites in and around the town. The picture, perhaps simplistic, that
emerges, is- that people in Wittenoom are potentially exposed to higher levels of airborne
crocidolite than other populations. (5)
The Health Department or other government agencies did not recommend air monitoring for
crocidolite at Wittenoom. They consistently stated that it was pointless in the absence of an
accepted standard and an accepted method for sampling in the environment. The decision to
monitor was determined by politics and not public health. (20) The Minister for Health did
suggest air monitoring in 1978 in an attempt to establish background levels at contaminated
sites, however, this proved to be not viable. (28)
Visual monitoring of the town shows obvious, extensive pollution with crocidolite. (27) The
EPA considers that ambient air quality monitoring is an inappropriate basis upon which to
assess risk to people from asbestos exposure. (31) It was considered that the best way to
identify the risk in Wittenoom was not to rely on air monitoring. To do so allowed for the
misinterpretation of results, which has occurred a number of times. (21)
Previous recommendations based on air sampling techniques endorse the concept of
Wittenoom as a safe town but use data that is totally insufficient to draw those conclusions.
(22, 27) Too many pitfalls and problems are associated with air sampling when trying to
assess the risk. Risk must be assessed from only the contamination that is actually present
in Wittenoom. Crocidolite fibres can be seen in the soil itself. The central concern of the
situation is not the visible fibres, but, the unseen fibres. (28, 31)
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3.

EPIDEMIOLOGICAL APPROACHES TO MESOTHELIOMA RISK
IN ENVIRONMENTAL SETTINGS

3.1

Introduction

Mesothelioma is a rare disease in populations not exposed to asbestos. People exposed to
crocidolite through neighbourhood exposure to asbestos mines and factories, household contact
with workers, exposure to asbestos products used in buildings and through natural
environmental exposure show excess rates of malignant mesothelioma. ( 16)
For example in Australia in 1992, the rate of deaths from all causes was 7,070 per million.
Approximate numbers of mesothelioma deaths as it relates to several of the major causes of
death* include •
•
•
•
•
•
•
•
•
*

All malignant cancers 1830 per million
Circulatory and heart diseases 3140 per million
Accidents and adverse effects 270 per million
Suicide 130 per million
Breast cancer 140 per million
Motor vehicle accidents 120 per million
Mesothelioma 23 per million
Homicide 20 per million
Influenza 10 per million

The mesothelioma figure represents the WA 1991 incidence, (50) all others are
for cause of death in Australia 1992. (51)

The latency period from asbestos exposure to disease onset is about 15 to 80 years (2, 16),
mean latency being about 35 to 40 years (15). Largely because of this long latency period,
worldwide there are problems with measures of incidence. However, data has been obtained
from cancer registries, specialised mesothelioma registries and surveillance programs, death
certificates surveys of pathology data, or assessment of individual available medical data. (15)
In Australia, the keeping of accurate statistics on mesothelioma began in the 1970's.
Considerable data has been collected by the Asbestos Disease Research Unit at Sir Charles
Gairdner Hospital and the Australian Mesothelioma Surveillance Program in Sydney.
Analysis of this data has shown a direct link between mesothelioma and occupational exposure
to crocidolite during mining and milling operations. (See section 1.8)

Analysis of data in Australia and worldwide is now focussed on links between low level
environmental exposure to crocidolite and mesothelioma. (35) Central to the analysis of this
data is the process and technique of epidemiology.

'· 3.2

How Epidemiology Works

Epidemiology is the study of the incidence and distribution of epidemic diseases and of their
control and prevention. It generates and uses data to test hypotheses about relationships
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between exposure to pollutants and the subsequent development of disease. In the
or
epidemiology of mesothelioma one method consists of observing a group of persons,
long
"cohort" over time. This is certainly worthwhile in the long term, but, because of the
latency period of mesothelioma, cannot provide much useful information relating to current
in
exposure levels until about 20 to 50 years have passed. (2, 11) (Previously discussed
section 1.4)

i

be
A far more precise method of analysis of disease relationships to airborne pollutants can
ns
attempted by examining the distribution of fibre sizes in the environment under the conditio
earlier
of
on
that were present in the past. This can be studied only by extensive simulati
environmental conditions. Quantitative interpretation of such a comparison would also require
on
detailed information on the dependence of both carcinogenicity and within-lung retention
fibre dimension. (11) (The difficulties with this methodology are described in section 2.3.1)
.
The "case control study" method gathers evidence by identifying a group of exposed persons
as
These exposed persons are matched with non-exposed controls on salient variables such
d
their detailed occupational, environmental and personal history. The history is then analyse
to discover whether the exposed persons have come in contact with asbestos in their various
occupations or lives. If an exposed person contracts mesothelioma and dies, their lung may
be examined post mortem to discover what amounts of crocidolite are present in their lungs.
The total numbers of persons diagnosed with mesothelioma per year are usually divided
to
according to exposure or non-exposure to asbestos, where and when they were exposed
are
asbestos, by sex, by age and other salient variables relevant to research. These numbers
other
with
son
compari
called "raw data". The data in its "raw" form is usually not useful for
is
times or other places. In order to be able to make such comparisons, the data
"all
,
example
for
on,
"standardised". Standardisation is d9ne relative to a particular populati
persons in Australia over 15 years of age", etc. Where raw data reads in "number of cases",
standardised data reads, for example, in "number of cases per million, per year".
15
Mesothelioma data is typically standardised to a "per million risk" for a population over
period
years or over 20 years of age (the number of years being the typical minimum latency
the
for developing mesothelioma). This describes the risk of developing mesothelioma in
population of one million people over 15 or 20 years old.

In order to produce the most useable results the study of the relationship between
d,
environmental airborne crocidolite and mesothelioma needs to be by way of population-base
of
case-control studies of mesothelioma, with careful characterisation of all possible sources
exposure to asbestQs in subjects without occupational exposure. It would be necessary, also,
for measurements of asbestos fibres in lung tissue to be included in such studies as it is only
be
by this means that unrecognised exposure to significant amounts of crocidolite can
determined in all subjects. (9)

3.3

Diagnosis of Mesothelioma

Most cases of mesothelioma can be diagnosed with confidence, although discrimination from
lung cancer may be difficult. The clinical course is so rapid that it makes very little
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difference scientifically when the disease is first detected. Precise microscopic diagnosis is
not always feasible, but, other methods are reasonably reliable and the risk of overlooking the
disease, which used to be substantial, is now quite small. (10)
In the past mesothelioma mortality rates were based on entries on death certificates. When
someone with mesothelioma died they may have been certified as dying from another cause.
The underlying cause of death might have been coded differently because a diagnosis of
mesothelioma was not fully established, or, the doctor writing the death certificate did not
know the full history. (23)
Mis-reporting reduces the reported rate of mesothelioma and expert opinion is that it is not
over reported in Western Australia. (23) It is possible there is some under reporting, but, it
is not likely to be a large effect. (23) The reported incidence of mesothelioma worldwide
may be under-estimated due to under-diagnosing, insufficient rate of autopsy and/or lack of
laboratory facilities and expertise in the developing countries. (18) Incidence ofmesothelioma
by age, world wide, shows it reaches a peak about 70 years old and then tails off. There is
probably more non-diagnosis or mis-diagnosis at the older ages due to a reluctance to perform
post mortems on the elderly. (23)
Armstrong and de Klerk (1992) point out Mortality estimated from underlying causes of death on death certificates has always underestimated the
true rate, because of problems with certificates of death and its subsequent coding. Conversely,
assessment via cancer registries or surveys of pathologists appears to overestimate the true rate, because
of the difficulty of actual diagnosis. This problem has increased in recent years with general awareness
of the disease and its relationship to asbestos; it seems that only specialised mesothclioma registries,
where only agreed and confinl)ed diagnoses provided by a pathology panel are accepted, are really
reliable. (15, p.224)

3.4

Background Incidence of Mesothelioma

Assessing accurate rates of mesothelioma consequent from exposure to crocidolite depends,
in part, on knowing the incidence of spontaneous or "background" cases in the general
population of people not exposed to asbestos. Establishing a background incidence for
mesothelioma is primarily done by default. This requires firstly discounting all cases that
have arisen because of occupational exposure and secondly, discounting all environmentally
exposed cases. This supposedly leaves the background cases.
The existence of a background rate of mesothelioma that is unrelated to exposure to asbestos
is generally accepted although there are some dissenting opinions. However, it is not possible
to distinguish "background" cases from "environmental" cases. (8)
As with air monitoring data and the "one fibre theory", theoretical background rates of
mesothelioma appear to have been manipulated or misquoted at times in order to refute or
support various arguments. For example, citing a low or zero background rate may support
" an argument for the danger of exposure to crocidolite, while citing a high background rate
may support an argument that it is less dangerous. It should be born in mind that different
background rates can be based on theoretical positions that vary between experts.
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Although some workers in the field cite background rates as high as 3 to 4 per million (24),
this is contested by others (33). It appears to be generally accepted that the incidence of
mesothelio ma in populations unexposed to asbestos, if such a population exists, is 1-2 cases,
per million person years for either -sex. (15, 20, 23) This figure, based on data collected some
time ago in Canada, has perpetuated in many discussions in the scientific literature and could
be an underestimate. (24) However, recent data tends to support this estimate, and there is
certainly no solid evidence to suggest a higher incidence. (15)
Analysis of approximately the first 770 cases of the Australian mesothelioma program up to
1985 showed 28% had no apparent exposure to asbestos. (12) However,p ost mortem analysis
of lung tissue of people for whom no history of exposure was obtained has shown detectable
fibres in the lungs of 93 per cent of the cases. (12) This concrete evidence of exposure to
airborne fibres in people with no known history of exposure indicates there must often be
unrecognised exposure, bringing into significant doubt the history taking methods and the
analysis of histories. (12, 23)
Frequently, people ·who suffer from mesothelioma cannot identify an asbestos exposure.
People skilled in research in the area, after exhaustive questioning, will very often find
asbestos exposure. (35) Some studies in the world have shown 100 per cent of the
mesothelio ma cases have asbestos exposure history. (12) Some opinion holds that nearly all
mesothelio ma is due to direct occupational or environmental exposure which may, or may not,
be recalled. (12, 35)
The incidence of mesothelio ma in Australia is about 300 per year of which about 10 are due
to Wittenoom. (14) On a state by state basis the Western Australian rate is higher than for
any other state (see Figure 1) and higher than the overall Australian rate, probably only
because of the cases where expoSUFe occurred at Wittenoom before the mine was closed.
Wittenoom -cases represent about 10 per year from a previous work force of about 6 to 7
thousand. The remainder of cases occur from the other 17 million people in Australia,
particularly those who have been exposed to crocidolite at work. When these 'Wittenoom
C~es' are taken out, then the Western Australian rate is thought to _be about the same as for
the other states. (14)
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Trends In Australian Incidence of mesothelloma per million persons by
state, 1982-91

Year of Diagnosis

Figure 1 Mesothelioma incidence rates by state

At present, in Western Australia about 30 to 35 people die every year from mesothelioma in
a population of about 1.5 million. (21) The incidence of mesothelioma is increasing "quite
dramatically", particularly for women in Australia. (see Figure 2). (23) This is in contrast to
relatively static rates for the disease in Europe and America.(23)
Trends in Australian incidence of mesothelioma per million persons by
sex, 1982-91

50

40
30

Year of Diagnosis

Figure 2 Mesothelioma rates for males and females

This may indicate an increase in the background rate, however, since Australia (specifically
Western Australia) has produced crocidolite, it is possible that the larger quantities of
crocidolite in general use in this country could have given rise to increasing incidence rates
of mesothelioma in persons not exposed occupationally to asbestos, given the high potency
of crocidolite in causing mesothelioma. This might explain the difference from observations
• in other countries. (8)
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3.5

Dose Specific Risk

result in high
Inform ed opinion accepts that high dose levels of respirable crocidolite fibre
is when first
rates of mesothelioma. Inform ed opinion also accepts that the younger a person
There does not
exposed, the higher the risk of developing mesothelioma in their lifetime . (8)
risk than
higher
at
are
who
appear to be any way to discern differences between individuals
some
that
holds
others if both were put in the same exposure situation (14), however, opinion
others (21).
individuals when expose d to crocidolite are more mesothelioma-prone than
re to crocidolite.
There is considerable interes t in dose response relationships involving exposu
a lengthy latent
However, a major difficulty in establishing these relationships is that there is
emergence of
overt
ent
or induction period betwee n the exposure and the subsequ
mesothelioma. ( 49)
; that people who
In those who will develop mesothelioma, opinion holds that it is dose related
amounts of
will develop mesoth elioma will do so even if they have been exposed to small
if the dose is
crocidolite. But, these same people are much more likely to develop it earlier
elioma prone
higher. In other words, a person who could theoretically be stated to be mesoth
the dose is very
is much more likely to get it if the dose is high, than if it is very low. If
The latency
period.
low, the chance s are that an individual will get it after a longer latency
then the latency
period may become say 60 instead of 40 years. Whereas if the dose is higher
period may be say 20 years. (21)
in any group is
The precise dose of crocidolite for the development of mesothelioma
it relates to the
extrem ely difficu lt to discern. (2) The one fibre theory (see section 1.7) as
ly begins at a
genesis of mesoth elioma is relevant, as inesothelioma in its fatal form probab
section 1.4) has
single site where cell mutation or Jocal inflammation (as described in
pleura.
the
of
rest
the
to
occurred. The mesoth elioma typically then spreads rapidly
the reliability of
A crucial elemen t in any attempt to estimate the quantitative dose effect is
in the past. All
fibres
e
airborn
to
the method s that have been used for measuring exposure
available data.
who have examin ed the question have drawn attention to the weakness of the
were sufficiently
They have, howeve r, implicitly concluded that the recorded measurements
to estimat e a
needed
are
that
robust to justify making the simple assumptions about them
·
relationship betwee n dose and effect. (10)
fibres to 370
Post mortem results have shown fibre concentrations in lung tissue from 100,000
patient with no
million fibre per gram of dried lung. (32) In fact, an adult mesothelioma
of dried lung
occupational exposu re could have up to one million asbestos fibres per gram
rather than
fibres
tissue. (32) Howev er, the majorit y would mainly be chrysotile and amosite
million fibres
crocidolite. Therefo re, it would be unfair to state that because we have got one
of blue
levels
higher
the
to
d
per gram of tissue in our lungs that we should really be expose
(21)
risk.
greater
asbestos becaus e it is only going to add to the burden and therefore to the
the presence
Post mortem analysis of mesothelioma-affected tissue does not necessarily show
tissue from the
of crocidolite fibre unless fibre is spread through the pleura, or, by chance,
the specific
when
Even
d.
sample
specific site of the genesis of the mesothelioma has been
(23)
missed.
be
still
genesis site is sampled, any crocidolite fibres present in the tissue may
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It is now of concern to note that rates of mesothelioma have increased in groups who have
been thought to have no exposure to asbestos, particularly women. (23) In these groups,
mesothelioma cases accrue from the background level (if it exists, see section 3.4); persons
unaware of their occupational exposure; and persons exposed environmentally.

At environmental levels of exposure, assessing the dose level which causes mesothelioma is,
similarly, extremely difficult due to a number of unknown variables. First, there may have
been a slight increase due to background levels. Second, the fact that mesothelioma is
increasing in both those groups could be due to improved ascertainment of the disease. Third,
women have worked in industries associated with asbestos, so using increases in mesothelioma
in women as an environmental measure is probably inaccurate. Fourth, most of the increase
is probably due to people getting exposure later on in life at work without realising it. (23,
R33)
There are many people who say, 'I have never been exposed to asbestos!' and then they find
out that their lungs are full of asbestos and they have been exposed somewhere at work without
realising it. (23, p.12)

Environmental contamination with crocidolite at very low levels is more present than, say, 50
years ago and may account for the increase in mesothelioma, but, attempting to show this
raises questions rather than answering them. (23) One of the many problems in estimating
this risk is that the extent of past or even existing mesothelioma due to environmental
exposure is unknown. (8)
It is known that mesotheliomas can certainly occur as a consequence of short exposure. It is
not usually clear whether such short exposure is necessarily to a low dose level. It could be
quite intense. (14) In fact there is a significant difference between high levels over a short
period and low levels over a long period. Low levels are, in fact, more dangerous because
they are constant. No-one really knows the effect of these differences with asbestos. (23)
Cases have occurred due to environmental exposure involving probably quite high dust levels
experienced intermittently, for only a few minutes at a time. There have also been cases in
people living near asbestos installations who experienced low level environmental exposure
for many years. (14, 16, 38, 39). Of course, there has also been the environmental exposure
at Wittenoom in and around the township. At times this could have been quite high in terms
of environmental exposure. (14)
A tourist or visitor could repeatedly visit Wittenoom and may have what could be considered
to be very small exposure of one day, one week or even one month, repeatedly over a period
of time. Because the crocidolite fibres of the sizes which are most dangerous are not readily
cleared from the lung (see section 1.4), the dose of crocidolite accumulates with each instance
of exposure for that person. (21)
The important question regarding possible environmental causes of mesothelioma is the level
of contamination with asbestos that is required to significantly increase the risk of disease. (8)
There is still no satisfactory estimate of the dose level which constitutes a health haz.ard. (8,
10) The most pessimistic medical experts would insist on minimal doses and would regard
the doses likely to be encountered by Wittenoom townspeople as unacceptable and serious.
(2)
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3.6

Studies of Mesothelioma

l factors. In the general
The study of mesothelioma as a disease is complicated by severa
itants per year has been
population the frequency of about one case per million inhab
and this in itself is a ·small
established, as a background for comparison (see section 3.4)
number.
to respirable asbestos fibres.
Mesothelioma is a rare tumour except in populations exposed
ing is linked with much
(23) Occupational exposures in textile and other asbestos manufactur
ularly for insulation, now
higher incidence of mesothelioma. The use of asbestos, partic
s of the background level,
virtually abandoned, has led to a still higher incidence well in exces
but, the excess of cases varies widely in different settings.
. A mixture of types The types of asbestos for which studies have been made also varies
present in many exposure
particularly a mixture of chrysotile and crocidolite - is typically
very few, if any, cases of
settings. (18) However, because mining chrysotile has led to
helioma cases are present at
mesothelioma (see section 1.4), it is now assumed that if mesot
of the crocidolite component
above background rates, that this is largely due to the presence
mesothelioma after heavy
in any mix of fibre types (45) (but, see RIO for discussion of
). (10) All the above
olite
exposure to chrysotile followed by minimal exposure to crocid
make comparison of results
variations make the study of mesothelioma a complex task, and
difficult between studies.
has been in Karain in Turkey
The highest documented incidence of mesothelioma in the world
causes the disease in all
where naturally occurring erionite has been used in building and
million are not uncommon.
sections of the community. Incidence rates of 5,000- 50,000 per
clearly described by Berry.
The great potency of erionite in producing mesothelioma has been
pertains to mesothelioma, for
(8, 15) The Karain situation is highly localised and although it
level contamination with
the purposes of this report, which examines the effects of low
unities built around natural
crocidolite, it will not be discussed further. Similarly, comm
e through non-occupational
sources of tremolite have also experienced incidence of the diseas
exposure. (8)
ce of an appreciable risk of
There are three kinds of data which could reveal the presen
cts of industrial exploitation
mesothelioma associated with environmental exposure to the produ
of asbestos.
1.

2.

lly to
Since women have generally not been exposed occupationa
be
asbestos, an increase in incidence of mesothelioma in women could
a consequence of environmental exposure. (8)
of
Since the latent period from first exposure to asbestos to onset
ge,
mesothelioma is probably not less than about 15 years and, on avera
nce of
of the order of 30 to 40 years, an increase in incide
due to
mesothelioma in persons under about 35 years of age could be
asbestos in the environment. (8)
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In most mesothelioma incidence surveillance programs an attempt is
made to classify patients with mesothelioma into those with and
without identified specific exposure to asbestos. While the accuracy of
this classification may not be high, an increasing incidence of
· mesothelioma in people without identified exposure to asbestos could
indicate an effect of general environmental exposure. (8)

There is a multitude of studies of the health hazards of the various types of asbestos, in a
multitude of settings. For reviews of studies see References 8 and 15. Only a very few
studies relate to low level environmental exposure to airborne crocidolite, as is the case with
These studies come basically from three sources.
Wittenoom in the present day.
Environmental studies of airborne crocidolite such as at Wittenoom and in South Africa; any
environmental studies of asbestos-related mesothelioma done in other countries; and studies
of airborne asbestos in buildings_, particularly those from the New York Academy of Sciences.
The situation where a population can be assumed to be exposed exclusively to crocidolite after
mining has contaminated the surrounding area occurs only in very few locations in the world.
For example at sites in China, at Wittenoom and in South Africa. Public health information
from China about the environmental effects of crocidolite has been published (12, 23), but,
comparable epidemiological data is not yet available (14).
Wittenoom crocidolite fibre is unique in the world for its potency in producing disease of the
lung (see section 1.8). This creates an opportunity for the study of the relationship between
low level environmenta l pollution with crocidolite and mesothelioma . However, the
population at Wittenoom after mining ceased has been very small (about 40 to 50 people
including one child in 1993). This very small population, coupled with the fact that some of
them lived in the town when mining was in operation, makes the analysis of the results of low
level exposure problematic.
Hansen et al (16) established a cohort of 4,890 people at risk from non-occupatio nal exposure
to crocidolite at Wittenoom. The majority of subjects were relatives and friends of ABA
employees (55.5%), and nearly half the cohort (43.1 %) were either born at Wittenoom or first
went there as children under 10 years of age. Most residents were at Wittenoom when the
mine and mill were in operation during the period 1943 to 1966. 82% were first exposed to
crocidolite twenty or more years ago. The proportion of ABA workers and their families
decreased once the mining operations ceased. To date, 24 cases of mesothelioma have been
reported in this cohort: 9 males and 15 females. Time from first exposure to diagnosis ranged
from 23 to 44 years and residence in Wittenoom ranged from 6 weeks to 11 years. (16) No
cases have yet arisen in people unequivocally first exposed after the mine ceased operating
in 1966. (8)
Hansen et al (1993) note that:

"

Study of these residents of Wittenoom will make it possible to estimate the effects on health
of exposure to low levels of crocidolite, and to determine whether the risk of asbestos-related
disease is higher when exposure is first experienced in childhood. This cohort is unique: it is
the only such group of people in the world who have been exposed to defined low levels of
crocidolite and who have had little opportunity for exposure to other forms of asbestos
elsewhere. The levels o( exposure experienced by the Wittenoom residents are similar in
magnitude to those which may currently occur in Australian work places under recent
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legislation. The information obtained from this group will help to fill a large gap in the
knowledge of the dose-response relationships of crocidolite and ntalignant disease at the lower
levels of the exposure range. (16, p.578)

The results of the Hansen et al (1993) study are yet to be published and are forthcoming. The
authors expect to describe the incidence of asbestos related disease at low levels, however,
their index of exposure will be calculated based on the duration of exposure and the
concentra tion of airborne fibres in Wittenoom. They wish to estimate the relationship
between exposure and risk of disease and death. Exposure index estimates will be based on
retrospective extrapolations of air monitoring. However, some of the limitations of this
epidemiological methodol ogy are pointed out in section 1. 7 and other difficulties with this
methodol ogy occur because of the complicating factors pointed out in section 2.3.1 and 2.3.2
above. These factors combine to make it difficult to produce valid exposure indices.
Not included in Hansen's study is the data from the Pilbara Aboriginal populatio n who were
exposed to crocidolite fibres near mining and milling areas, as family commuters on trucks,
as truck drivers and as truck and ship loaders. (43, 44) There are reports of many aboriginal
children playing on and around trucks laden with crocidolite and the expectati on is that
mesothel ioma.cases from this cohort will emerge in the next few years. (44)

In earlier times many of these Aboriginal people returned to and died in remote communities

(43) where sophisticated medical services were not available, so mesothelioma, if present, was
not formally diagnosed or recorded as the cause of death. Anecdotal evidence indicates an
average of about three Aboriginal deaths per :week from asbestos related causes. It is not
discrimin ated whether these deaths are from lung cancer, asbestosis or mesothelioma. ( 42)
Fortunate ly, Aborigina l people were largely not employed in the industry and were therefore
operations. (43, 44).
not put at risk in mining and milling
.
Zwi et al. published a study that documented the incidence of mesothelioma in South Africa
for the first time. Similar comparisons were also made by Ferguson et al., who included some
unpublish ed data from France, Germany, and Italy. (15) Hansen et al (16) cite -a pilot study
by Reid et al (1990) which examined the mortality of an "asbestos exposed birth cohort"
living around a South African crocidolite mine in 1984, some 20 years after the mine closed.
The study was unable to determine the intensity and duration of exposure to low levels of
airborne crocidolit e and stated Therefore, it has been necessary for estimates of the risk of mesothelioma due to low levels
of exposure to crocidolite to be made by extrapolating backwards from data obtained from
occupational studies where fibre concentrations were typically 100 to 100,000 times higher than
usual general environmental concentrations. (16, p.580)

Assuming the Reid et al (1990) study used similar air monitoring and analysis techniques to
those employed at Wittenoom, we may also assume they experienced the same difficulties
because of the complica ting factors, pointed out in section 2.3.1 and 2.3.2 above, in reaching
useable conclusions. The degree of danger· from low level environmental crocidolite
contamin ation was not established by this pilot study.
Studies of non-occupational exposure to "asbestos" fibres (38, 39) near the largest Italian
asbestos cement plant in Casale Monferrato have concluded that a risk of mesothelioma from
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exposure to asbestos may arise in the general (non-occupational) environment. (38) Data
of 61 cases of mesothelioma over a 9 year period is reported as showing an excess of P!eural
mesothelioma in the surrounding townships, not attributable to occupational exposure m the
asbestos-cement plant. (39)
There was also strong evidence that neighbourhood exposure from a factory using mainly
crocidolite was responsible for 11 of 83 cases of mesothelioma in East London. Among
those with no evidence of occupational or domestic exposures in about 31 % of the
mesoilielioma patients lived within half a mile of an asbestos factory. (8, 40) Bohlig and
Hain also implicated emissions from an asbestos processing plant in Hamburg, which used
mainly crocidolite, in causing some of 38 non-occµpational mesotheliomas. (15) These
studies do not cite the sizes of the populations studied or rates of mesothelioma per million,
per year and are difficult to use for comparisons with Wittenoom. Direct evidence of the
relationship between low level exposure and mesothelioma is not provided by these studies.
Dkect evidence that exposure to the low levels of crocidolite, described previously as a
significant risk factor for mesothelioma, is unlikely ever to arise from studies on humans
because of the low risks involved and the difficulties for researchers in being able to specify
precisely enough, the conditions of environmental exposure. (10, 18, 15) However, detailed
case-control studies in conjunction with lung fibre counting may eventually provide such
evidence. Nevertheless, there is indirect evidence from some sources, for example, buildings
with asbestos insulation or sprayed asbestos or other asbestos products. (15)
Of concern, is the case of Bodsworth vs City of Nunawading, 24 March 1994 (PE1297) in
the Supreme Court of Victoria. Hon m~rper Gudge) ruled that A very minor degree of exposure m~y result in the person exposed contracting mesothelioma.

Considering the massive amount of asbestos tailings around Wittenoom and any consequent
contamination of the air, the exposures that are being referred to here and being incriminated
with the development of mesothelioma, certainly are deserving of attention having regard to
the potential at Wittenoom. (35)
There have been increases in the incidence rates of malignant mesothelioma in those without
identified exposure to asbestos (9, 15), in women and, possibly, those under 35 years of age
in Australia and Western Australia (9). While part of the first two increases at least may be
attributable to specific exposure to asbestos, mathematical modelling of the Western Australian
data suggests that there has been about a two-fold increase in incidence rates from the 1970's
to the 1980's. Increased , general environmental exposure to asbestos may be the major
causative factor, rather than unknown occupational exposure. (9, 15)
The incidence of mesothelioma incidence resulting from low level environmental exposure of
different dose levels and different durations of exposure has not been studied extensively.
Studies are difficult to perform and it is not clear whether accurate predictions can be made
of the relative effects of different dose levels and durations of exposure.
Taken toge~er results indicate that the highest rates of mesothelioma among males are in
those countries where crocidolite is or was produced (and where appropriate statistics are
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produced and reported) - namely South Africa and Australia, particularly W.A. These places
also have the highest rates for women. (15) de Klerk (1994, in press) points out A currently more important cause of mesothelioma is indirect exposure to asbestos. Cases of
mesothelioma have been reported among people whose work has brought them into contact
with asbestos products on occasion. These include building custodians, plumbers etc. These
have always been isolated cases among working groups where it bas been difficult or
impossible to assess either their levels of exposure or the statistical significance of their
incidence. (8, p.5)

In order to produce the most useable results the study of the relationship between
environmental airborne crocidolite and mesothelioma needs to be by way of population-based,
case-control studies of mesothelioma, with careful description of all possible sources of
exposure to asbestos in subjects without occupational exposure. It would be necessary also,
for measurements of asbestos fibres in lung tissue to be included in such studies, as only by
this means, can unrecognised exposure to significant amounts of crocidolite be determined in
all subjects. (9, 18, 15)
The ILO (198_5) note that these conclusions are valid only with certain precautions the fibres may be very unevenly
distributed through the lungs, and very different readings may be obtained from various parts
of the same lung. This particularly applies to results of biopsies. A standardised technique
for tissue sampling, preparing and counting the fibres is required ifthe quantitative results even
from the post-mortem lungs are to be compared between, laboratories. (18, p.194)

3.7

Extrapolations from Sqidy Results

Epidemiological studies have shown an exceptionally high rate of incidence of mesothelioma
at high levels of exposure to crocidolite as experienced by workers in mining, milling and
some other highly contaminated industrial settings. People exposed to crocidolite through
neighbourhood exposure to operational asbestos mines and factories and household contact
with workers, show excess rates of malignant mesothelioma.
Evidence is also emerging of a lower incidence of the disease in environmental settings such
as exposure to asbestos products used in buildings and through other low level, environmental
exposure. The primary question is, in the downward extrapolation from results of
mesothelioma incidence from higher exposure levels, at what stage is a person likely to not
get cancer at all. From an epidemiological point of view this is not known. (20) This
situation is illustrated in Figure 3 below.
Graphed with 'Incidence' plotted on a logarithmic scale, incidence appears as a straight line
on the graph. (23) The position of data point E6 has been relatively well established by
studies of miners and millers. Data positions E5 and E4 are emerging from studies of lower
level exposure. Researchers assume that the extrapolated straight line E6, ES, E4, goes all
the way through the arrows to position E2 and then via Rl down to zero at EO. (10, 14,
• 18, 23) If this is the case it would be interpreted to mean that at zero dose, the incidence is
zero. Taken at face value this proposition does not allow for the notion of a background
level.
However, from position E2, the actual line could go· in many other directions. (23) For
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· Figure 3 Extrapolating backwards from the results of studies which found high
incidence of disease, towards expectancies of incidence resulting from low level
environmental exposure.
disease. (23)
example, along the line defined by points Rl, would imply a background level of
level. lbis
Along the line of points 3 would imply that there is a threshold or safe low dose
proposition has not been supported in the studies. (14, 23)

3.8

Peaks in Mesothelioma Disease·

it the average
Starting with the time of first exposure to crocidolite of a cohort and adding to
incidence of
latency period, ie: 3 5 to 40 years, in theory predicts the years when the
in 1966, for
ceased
mesothelioma consequent from exposure "peaks". As mining operations
about 1991 to
the cohort of Wittenoom residents, in theory, the latest peak time would be
it comes to
when
great
are
1996. The implications of this "peaking" of the incidence curve
predicting future incidence of mesothelioma. (15)
Some opinion
However, the notion of when a peak will occur is· very controversial (21).
Others holding
holds that the peak has already been reached in 1985 (21) or in 1990 (23).
that it is still to come in about 1997 or 2000 (12, 14).
de Klerk and Armstrong (p.236) point out that Use of crocidolite continued for some time after the Wittenoom mine closed in 1966, amosite
It
was used until 1987, and products containing these types of asbestos are still in use today.
than
re
elsewhe
exposure
with
those
in
lioma
mesothe
is likely, then, that the incidence of
the
Wittenoom and in those with "no known exposure" will continue to rise - even when
after
shortly
occur
to
ted
anticipa
is
which
number of cases from Wittenoom starts to decline,
W.A.
the turn of the century. It should also be noted that the incidence of mesothelioma in
(15,
ignored.
are
m
is still comparatively high, even if cases arising from exposure at Wittenoo

.,

p.236)

ions agree
Despite the many difficulties in making projections, one point on which all project
, if not
century
the
is that the mesothelioma "epidemic" will get worse until at least the turn of
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later. (15, 20) .Given that many of the residents present in the town were children who will
be alive to experience the risk longer, it is expected that any mesothelioma they have will
continue to present later than the adults who were residents, thus putting a lag on the peak.
(23)

3.9

Risk Estimation for Mesothelioma

The term "risk" is used as a construct with special meaning in epidemiology. Risk is typically
cited with a number of qualifiers such as "attributable risk", "life-long or lifetime risk",
"relative risk", "competing risk" etc. Some authors, such as Doll and Peto (1988) have
defined these terms clearly. Others have used the terms with less rigour. It is important to
define and use the terms of risk rigorously, as, when this is not done, confusion may arise in
the discussion of constructs and in the implications of these constructs for health. (8)
Risk of death from mesothelioma is the chance that mesothelioma, attributable to crocidolite
exposure or other mesothelioma causing factors, will occur in a given period. The chance that
death consequent from mesothelioma will occur before death from other causes, is called lifelong risk. Relative risk of mesothelioma is a ratio of mesothelioma incidence observed in a
particular population to the incidence in some standard population with which it is compared.
(10) Background risk, accepted as about 1 to 2 in a million, is the risk of contracting
mesothelioma without exposure to crocidolite (see section 3.4). Competing risk is the chance
that death from other causes will occur before death from mesothelioma.
Various complex formuli are used to calculate risk. (9, 10, 13, 15) The product of the
calculation of risk is typically a rate of disease per million population, per year. However,
the outcome of the calculation ~f risk is dependent on the quality of the assumptions made
and the validity of dose data used in the model of disease induction. (8)
In modelling the relationship between crocidolite exposure and mesothelioma, when
background levels are taken out, the major assumptions for disease induction involve latency
and the formuli used when describing the nature of the backwards extrapolation line - usually
assumed to be linear through zero at low exposure levels (see section 3.7). The exposure data
to assess dose consists of respirable fibre concentrations and periods of exposure (see
section 3.5).
Latency is assumed by different researchers to vary between 15 and 80 years, the most
common assumption being about 15 to 60 years. (15) This variation, although large, does not
have a large effect on predictions of risk. ( 10, 15)
Some of the formuli used in calculations of risk are described by de Klerk (15) who points
out The choice of model and coefficients is crucial when extrapolating to environmental and other
low-level exposures. It has been shown how difficult it is to choose between often quite
different models merely on statistical grounds." (15, p.232)
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He goes on to say It must be emphasised that although all these equations give an appearance of precision they
are at best only rough approximations. All the problems concerning exposure measurements
discussed here - together with other problems inherent in epidemiological studies - have to be
considered, as well as the inability to distinguish between quite different mathematical models
on purely statistical grounds. (15, p.234).

Respirable fibre concentrations and exposure times used to predict dose are typically from
either occupational data or environmental air monitoring. (15) As pointed out in section 2.3 .1,
occupational dose data is not valid for extrapolations of environmental risk. Before assessing
possible risks from environmental exposure, some quantitative measure of likely
envirqnmental exposure to crocidolite is required. (15) The problems associated with
obtaining valid dose data from environmental air monitoring are described in section 2.3, and
air monitoring as a basis for environmental risk has been rejected by both the EPA and Health
Department. (31)

3.10

Conclusions

Risk of mesothelioma from low level airborne crocidolite has been the subject of several
major conferences and review committees and is still the source of much controversy. (8)
Because of the very small population involved, the very low levels of fibre concentrations and
the complexitie~ inherent in risk calculation generally, and particularly for low level exposure
in small populations, the size of the risk of mesothelioma for the present residents of
Wittenoom cannot be calculated with Gertainty by risk assessment methodology. (12, 21,
23, 31) These calculations cannot be done anywhere else in the world because the situation
for the people of Wittenoom is unique. (23)
Using risk assessment methodology that is not standard or has not been clearly defined in
order to rationalise that the risk to Wittenoom residents is low, such as was done by Nevill
and.Rogers (24) is problematic because of the implications of many unknown variables. (21,
22, 23, 28, 31)
The general consensus of expert opinion is that even though the risk is higher than for Perth,
or in any other town in Western Australia, the health risk from airborne crocidolite in
Wittenoom is very low for the present small population given the present level of local
activity. (8, 21, 23, 28,) Certainly, short term visitors, whatever they do, if only there for a
short time, will have less risk than the residents. (20, 23)
However, because of factors pointed out in section 1.4, the Health Department is still
concerned about the health of the people there, especially in regard ~o children. (28) Because
DOHSWA perceived there to be a "substantial" risk at Wittenoom, most Government agencies
stopped sending employees there after 1989. (27)

34

When commenting on the anomaly of the acceptability of exposure in workers versus
townspeople McNulty (1993) said I cannot understand why nobody saw the ridiculous anomaly of what happened when those
houses were being demolished. The demolition people who went up refused to live in the
town, they had to build special quarters 20 kilometres out of town. They built change rooms
outside the town where they could don clean and dirty clothing and they wore full, to my
knowledge, air supply respirators and they went to the town and demolished the buildings,
moving in among the townspeople who were doing their nonnal business. They were wearing
their space suits and their exposure was only temporary, for whatever time it took to demolish
them, whereas the towns people were there all the time. What work force is going to be
allowed under DOHSWA, to go in there and either build or demolish without the precautions
I have described. (20)

The only way of assessing the risk of contracting crocidolite related diseases in Wittenoom
that has been pointed out by experts familiar with Wittenoom and its contamination is, by
noting the physical presence of crocidolite fibres, the condition of those fibres and the
possibility of disturbance of those fibres. (21, 27) It is agreed that if the population of the
town increases along with the activity levels this will bring, then the risk will also increase.
(141 20, 21, 28, 31)
Dr Psaila-Savona of the Health Department stated I have no doubt that the present restricted town site presents a better environment than that
which gave rise to the sad history of the persons who lived at Wittenoom as children and have
since died of mesothelioma. This better environment has resulted from successive Government
policies, and any change in this policy permitting further development, an increase in
population and vehicular traffic, and any fonn of increased activity would generally increase
the hazard once again. (28, p.9)

Tourists visiting the town may pose more risk to those who choose to be residents. Some
people visit the town and get out very quickly. However, sometimes tourists in four-wheel
drive vehicles create clouds of dust due to vehicular disturbance. In these situations the risk
may rise considerably for both tourists and residents. (28) Residents tend to be attuned to the
fact that there is a haz.ard, and probably at least know what to do. On the other hand, some
residents become quite complacent. (28) The real risk is working and residing in the town
for long periods, especially for children. (28)

3.11

Summary

In summary, it is notable that world authorities are unanimous in regard to the relationship
between asbestos and cancer. There should be no unnecessary exposure to any known cancer
causing substance. In Wittenoom the presence of a cancer causing substance is abundantly
demonstrated. (2)
The risk is probably small for those 40 people who are still living in Wittenoom. The biggest
concern is that if the Health Department or any other department actually condones the
" continued existence and re-activation of the town along with the associated increased activity,
then the chances are going to be that there will be more and more cases ofmesothelioma. (21)
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4.

CLEANUP

4.i

Methods of Clean Up

There have been a number of attempts to "clean up" Wittenoom beginning in the early 1980' s.
(36) As described in section 2.1, wide use of tailings around the town created extensive,
severe crocidolite fibre contamination. Although a number of clean up methods have been
suggested over the years, ones primarily used have been the simple removal of the overlay
of obvious surface tailings, removal of tailings to a particular depth and top dressing with
clean fill and sealing roads and kerbsides with bitumen. (28, 36) The tools used in this effort
have been manpower and earth moving equipment.
Th_e most recent plan, prepared by CMPS&F Environmenta l (36), suggests removing
contaminated topsoil to a depth of 100 mm from identified areas through the town site
including the airport and racetrack and replacing this with clean fill. The contaminated soil
should be buried, sealed and covered with overburden. (36) The total cost for remediation
of the Wittenoom township in this plan is estimated at about 2.63 million dollars.

4.2

Effectiveness and Difficulties

Wittenoom is unique in its extensive and gross contamination in the town site surrounding
areas and tailing dumps. There is no experience anywhere in the world where there has been
such heavy contamination from crocidolite. (5, 20, 22, 27, 28, 31, 36)
As pointed· out in section 2.1, all through the 1950's and into the mid 1960's crocidolite
tailings from the tailings dump at the Wittenoom mine was spread throughout Wittenoom as
a cheap gravel and sand substitute. As Hamilton (1993) points out The first of it would have been used by the company who are building those houses, State and
Housing buildings, under contract to the Government. Because there is very little in the way
of sand around Wittenoom, it was used in the concrete. In fact, I used it in the building of the
tank for the water supply on the hill. There is no sand to spread it around. The tailings were
there and were readily available. There was plenty of it. There was no cost, apart from
carting so it was used. It was just a nice easy material which spread, was soft for the kids to
run around on, it made a decent pad for the concrete. It was used in any of the concrete that
was used in making the bricks for the hotel and the other buildings that were in brick. I think
the fact that it was there and an easy material that virtually replaced sand. There was no sand.

(47, p.49)
Clean up methods were discussed in section 4.1. However, clean up is not favoured as an
option by most of the Government Departments concerned with Wittenoom and by those
familiar with the problems of Wittenoom and its surrounds. Government Departments which
point out that a clean up of the area is not viable include DOSHWA, the Environmenta l
Protection Authority (EPA), the Health Department, and the Building Management Authority
(BMA).
DOSHWA states it does not believe that it is possible in any practical sense to clean up
i
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Wittenoom. The town is extensively contaminated. From experience it is known that
asbestos fibres are exceedingly difficult to clean up, even in a confined environm ent such as
a building. When the extent of contamination in Wittenoom is considered and the period over
which that contamination has existed, it must be assumed the soil and the buildings are all
contaminated· to varying degrees. DOSHWA does not believe, in any practical sense, that
it is possible to clean up the buildings and the town site. More than that, they point out that
any attempt to clean up involves large occupational risks to the people who are to be involved
in the clean up process. (28)
DOSHWA believes that the benefits of attempting to clean up Wittenoom are not in
proportion to the costs, or to the risks that will be involved. They do not believe that, in the
end, the town would be satisfactorily clean. DOSHWA believes there are grave implications
for any agency that assumes responsibility at some point for saying that the town is safe for
people to live in. The department continues to believe that it would be dangerous to send
employees to that town. (28)
The Health Departme nt notes that there is not any experience anywhere else in the world of
such heavy contamination as is in Wittenoom. If it were possible to remove all th,e asbestos,
then it would remove all the problem. However, even the process of cleaning up the town
itself is a haz.ardous situation. (21) In view of the widespread contamination now and in view
of the fact that even after a good clean-up, there is the risk of re-contamination, the Health
Department would never be in a position to declare Wittenoom safe. (21)
The EPA's opinion holds that the township ofWitten oom is so extensively contaminated with
fibre that it is difficult to conceive of a strategy for decontamination short of demolishing the
entire town, removing a metre of the surface soil for burial and top dressing with clean fill.
(36) The EPA also asserts that the. risks associated with blue asbestos contamination at
Wittenoom can be avoided only by closure of the town and strict management of access to,
if not clean up of, the mining sites. Regardless of any measurement of airborne asbestos
fibres, the Wittenoom town site and surrounding areas are grossly contaminated with blue
asbestos. Human exposure to this contamination is unnecessary and can be kept as low as
possible by closure of the town and by rehabilitation and management of access to the mine
areas. (31)
The BMA views on the C:MP~&F Environmental Report are that It is the view of the BMA that the remediation program as proposed will reduce the risk of
exposure to airborne asbestos fibre as indicated in the report. However, given the need to
impose a strict managemen t plan to ensure that the integrity of this clean up is not
compromis ed by indiscriminate digging and other actions, it is not consid~red that this reduced
level of risk can be maintained .

If the present population of the town were to remain, it may be possible to encourage these
people to follow procedures as proposed in a managemen t plan. Given the experience the
BMA has had with implementi ng managemen t plans in buildings, (a reasonably controlled
environmen t) this would be an idealistic view. The expectation t,bat an increased population
or visitors, particularly children and animals, could be convinced to adhere to a manageme nt
plan is inconceivab le.

(36a, p.5)

The occupational exposure to the persons carrying out the task of clean up is of much
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concern. Procedures could be used to minimised dust generation. The emphasis is to
minimise, rather than eliminate, because dust cannot be eliminated totally. It is possible to
protect employees during the work. However, protective equipment, such as respirators, is
not perfect. Respirators work at different efficiencies. Respirators will not block out, or filter
out, all of the fibres, thus, probably exposing employees to elevated levels of fibre dose.
Finally, it may not be possible to get employees to wear large amounts of protective
equipment in that sort of working environment. It is extremely difficult to work in a
respirator and disposable overalls in those sorts of conditions. A risk exists of heat exhaustion
and those sorts of things. Therefore, if it is decided to clean up the town, it will be difficult
to do. (28)
A significant risk for visitors and residents cannot be discounted if clean up activities disturb
existing asbestos, including ta,ilings in the township and or in the gorges. In other settings,
whenever asbestos is found, even in a building, very often it is much better to leave it in place
rather than disturb it. In the immediate post-cleaning period people in the vicinity would
probably be exposed to more asbestos fibres than would have been the case if no clean up had
been carried out. However carefully a clean up is performed, there is no doubt that, at least
for the immediate post clean up period, there will be much higher concentrations of airborne
asbestos fibres. (21)
The increased activity caused by a clean up in the township or in the gorges has the potential
to raise airborne asbestos concentrations. (4) This has the potential to increase th~ risk to the
people who are actually carrying out the clean-up. If the residents are also not evacuated, at
least to a completely different part of the town, then it would also increase the risk to the
residents. (27, 28)
Many people experienced with the geography and meteorology of the gorges and town site
point out that following previous attempts at clean up, areas quickly became re-contaminated
to the point where asbestos fibres and clumps were soon visible. Even with clean up in the
town, crocidolite tailings from the thousands of tonnes of tailings up in the gorges can still
be brought with floodwaters down Joffre creek to be deposited in alluvial soils near the
township. In a walk down the creek, not far from the town, it is possible to pick up asbestos
dust fibres on weeds and plants that are growing there; fibres which have been left when the
water receded. (20) Not long after previous cleanups were completed, the rains and cyclonic
winds came and simply washed and blew the tailings back. (20, 22, 23, 27, 28, 47, 48)
In the early 1980's when the first cleanups were attempted there was talk of guarantees and
how much work would need to be done to say that the place was safe. I saw in those days
that the early cleanups were all a disaster. Approximately 150 millimetres of tops(?il was
removed from the parking area outside the school, around the Catholic Church and other areas.
That soil was replaced with clean soil. Unfortunately, because of the rain and wind, in no time
at all one could walk in those areas and see the asbestos. It was obvious not only to me, but
to other people. At the same time a clean up of the road verge was undertaken and about six
and seven metres away from it there was a concrete pad from an old house. One could see
blue asbestos pouring out from underneath the concrete pad. It was pointless to do anything
because of the wind and rain in that area. (22, p.14)
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-Tailings have also been disposed of in unknown locations. Soil from the first clean up was
illegally dumped, probably about 300 to 500 metres to the east of the town. Crocidolite
tailings were used so. widely that nobody knows exactly where the tailings are. There have
been no records kept. (22, 27) This contamination may create significant risks after clean up,
especially if any increased activity occurs.
In summary, the ubiquitous nature of crocidolite tailings make it virtually impossible to
adequately clean-up the town or the mine sites. The effectiveness of any clean up work
undertaken cannot be guaranteed. Clean up work is not believed practical in terms of the
extensive distribution of tailings around mine workings and the township. The risks to
residents and employees from increased activity will be significant.
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5.

TOURISM IN
SURROUNDS

5.1

The Study Area

THE

KARIJINI

NATIONAL

PARK

AND

For the pwposes of this report, the Pilbara Region of the State is that area contained within
the Local Government boundaries of the Shires of East Pilbara, Roebourne, Ashburton and
the Town of Port Hedland.
The Town of Wittenoom is located within that region and, via the Meekatharra route is 1418
kilometres from Perth, via the Camarvon route is 1657 kilometres.
The town was formally gazetted as a town on 2 May 1950, the notice of approval appearing
on page 974 of the Government Gazette dated 5 May 1950. (53)
Also contained within the region, and of relevance to this report are the towns of Tom Price,
Paraburdoo, and the Karijini National Park

5.2

General

The Terms of Reference in particular Term of Reference (l)(a) requires the Committee to -

"Review, consider, report upon and comment on previous studies of the
Wittenoom townsite and environs, giving particular attention to studies
which relate to public health and any associated risk from airborne blue
asbestos."
In order to effectively carry out its task under this Term of Reference, the Committee has
included in the "environs" the Karijini National Park.
The Committee has done that because it considers that deliberations over the future of
Wittenoom must consider the impact of any such decisions on the Karijini National Park.
In debate on the motion it was also accepted that the Terms of Reference would be interpreted
to include that The Select Committee be required to take particular note of the environmental
positives and negatives with respect to Terms of Reference (d) and (e) and in
particular, the future tourist potential and access into the northern side of the Karijini
National Park.

5.3

.,

The Tourist Attractions of the Area

For the pwposes of this report the tourist attractions in the area are the Karijini National Park,
the mining industry and associated towns, the environment and the town of Wittenoom. Each
of these is discussed below.
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Pilbara that have a unique
While it is accepted that there are many other attractions in the
to be outside the ambit of
beauty and attract tourists in their own right, they are considered
this report, and as such are not included.
WA Tourism market. This
The Pilbara tourist industry attracts a 3.9% (54) share of the
to that enjoyed by the
equates to approximately 118,000 people and is a similar share
Kimberley region.
5.3.1

The Karijini National Park

the Hamersley Range Region
The Karijini National Park covers an area of 606597 hectares in
is scenically outstanding.
of the Pilbara. The Park, with its adjoining conservation areas,
also listed by the Australian
It was gazetted as an A Class Reserve on 31 October 1969 and is
Heritage Commission on the Register of the National Estate.
ted Management Plan will
This Park is administered by CALM. It is proposed that the redraf
that this should occur without
be released in the very near future. The Committee considers
further delay.
visit the area. This is best
The rugged beauty of the landscape is commented on by all who
ger of the WA Tourism
described in the words of the Regional Development Mana
ce to the Committee Commission (WATC), Mr Stephen Crawford, who said, in eviden
in absolute awe of the
I think just about anybody who has gone to the area comes away
I cannot think of
thing.
of
sort
this
enormity of it and just the sheer experience of seeing
(55, p.14)
nce.
anywhere else in Australia where you have a similar type of experie

visible and exposed rock
The Karijini National Park also contains many of the oldest
formations on the Australian continent.
the spectacular gorge country,
Easily the most recognisable of all the features in the Park is
the meeting of Red, Weano, ·
including Dales Gorge, Yarnpire Gorge, Harnersley Gorge and
Joffre and Hancock Gorges at Oxers lookout.
processed asbestos tailings
While both Wittenoom and Yampire Gorge are contaminated with
area is relatively free from
containing crocidolite fibres, the remainder of the National Park
similar contamination.
s, remnant forrest,
In addition to the gorges, the area of the Park contains water course
and the State.
waterfalls and mountain country that is unique in the Pilbara

e of the area. Most, if not all,
The Park is of enduring significance to the aboriginal peopl
maintain social, religious and
connected with the Park accept that the traditional owners
ies.
personal bonds to the area that extend back through the centur
5.3.2
---,,-

The Mining Industry and Associated Towns

by the mining and resources
The development of the Pilbara has been influenced enormously
to the extent that the iron ore
development that has been taking place since the 1960' s,
industry is synonymous with the Pilbara.
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The development of the iron ore industry has brought about modem towns in the region. This
"modernisation" has been built on in recent years with the arrival of the petroleum and gas
industries in adjoining regions.
There is little, if any doubt, that the mining and petrolewn industries have been bonuses for
the tourist promotion of the region. This continues to be the case, and it is unlikely that the
tourism industry would have reached its current stage of development had these industries not
been present in the region.
For the purposes of the tourism component of this report, these areas are noted as being of
significance. This is due to the attraction to tourists of a mining industry of such a gigantic
scale. The modem towns act as important entry and service areas for the Karijini National

I

Ii

II
I

I

I

Park.
5.3.3. Wittenoom
!

The town of Wittenoom is situated at the mouth of the Wittenoom Gorge. At the time of
writing the population of the town is estimated at between forty and fifty.
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Wittenoom Gorge is located outside the National Park and is one of the very few gorges that
is fully accessible by two wheel drive vehicle. It is the only gorge that has a bitumen road.
The Committee was presented with a number of submissions and comments advocating the
development of Wittenoom as the service centre for the tourism industry, principally because
of its "ideal" location.
There can be little doubt that the town of Wittenoom is dependant on the Pilbara tourist trade.
In evidence to the Committee, Mr Laurie Vicary, Shire Clerk of the Shire of Ashburton
asserted that tourism is the only remaining industry in the town. (56, p.16)
Residents of Wittenoom and the Shire of Ashburton put to the Committee that the town is
ideally located to provide a service centre for the Karijini National Park.
If that view is a correct one, and if all other factors allow it to be adopted, then serious
consideration would need to be given to the ability of the town to develop and expand. It is
by no means certain that this is the case. That assumption is challenged by many.
For example, the WATC's Mr Stephen Crawford disputes that (55, p.9) and puts forward the
opposing view that the ideal location for servicing the Park is within the National Park or in very close vicinity to the National Park, strategically located
to the gorges.

This view is also shared by the Department of Conservation and Land Management. (57, p.9)
That Departmental view is reinforced by tour operators, Snappy Gum Safaris.
• submission to the Committee they stated In the long tenn, asbestos or no asbestos, Wittenoom will become obsolete for tourists.
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Barrington and Partners (58, p.180), when addressing themselves to the Hamersley Range
tourism precinct, described the role of Wittenoom as the "Northern entry to Park and limited
service centre, (contingent upon Government decisions on the Town's future)".
It is worthwhile noting that decisions regarding roads, particularly the Mt Windell Road, may
well mitigate for developments on road junctions adjacent to the Park.
5.3.4 The Natural Environment
CALM, the WATC and local tourist operators have all expressed to the Committee the
importance of the natural environment as the basis for a greatly expanded tourist industry.
The WATC Tourism Profile for the Pilbara Region describes the natural environment as - .
the backbone to the Pilbara's tourism product, any adverse impact on the environment will
have equal repercussions on the flow of tourists. Any tourism planning in the Pilbara Region
must take heed of its effect on the environment." (59, p.5.1)

The expansion of the eco-tourism industry wor d wide would seem to indicate that these
views are accurate and should be accepted and further acted upon by those in decision making
capacities.
5.4

The Development of the Concept of Tourism

It is of value to track the progression of the idea that the Karijini National Park has value in
the tourism industry. It is of more than passing interest that it is only relatively recently that
the potential for tourism has been considered to be of major economic benefit.
The Pilbara Study (60) conducted by the Federal Government in 1974 addressed itself to the
comprehensive industrial development of the Pilbara. It did not identify or address itself to
the tourist potential of the region, nor did it identify tourism as a possible area for further
industry development.
By the mid eighties, the region had progressed to the extent that the WATC was prepared to
fund a comprehensive study to determine the tourism prospects for the region. This had been
caused by the "normalisation" of the closed mining towns and some stability coming into the
population of the Pilbara. (59, p.2.1)
The comprehensive study was carried out by Barrington and Partners in October 1986, who
said that the scenic grandeur, wildflowers and iron ore deposits of the Hamersley Range area place it
high on the list of major tourist attractions in Australia. (58, p.51)

The 1989 CALM Draft Management Plan (61, p.2) for the National Park described the Park
as "the principal tourist attraction in the Pilbara Region."
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The 1992 WATC Tourism Profile described the tourist industry in the Pilbara as "Foetal"
(p.1.1 ), but it described the area as containing the major tourist attraction in the Pilbara Region - 1HE K.ARIJINI NATIONAL
PARK (59, p.2.3).

The Pilbara 21 report (62, p.13) in June 1992 said that ....tourism is already a major contributor to the Region's economy and possibly holds the
greatest potential in the short term for broadening the economic base of the Pilbara.

The North West Shelf Task Force Report to the Deputy Premier, chaired by the Pilbara
Development Commission, reported in May 94 that The Karijini National Parle is seen as a major regional asset. (63, p.21)

The Director of National Parks pointed out to the Committee in evidence At present we have got something like 50,000 people a year going into those gorges. But that
is chickenfeed in national parlc terms. As far as I am concerned, this park would justify, when
it becomes better known, the sort of visitation that you have in the great national parlcs of the
United States where you are getting between two and four million visitors per year.

(57, p.13)
The Committee concludes that. in twenty years, the tourism industry in general and the
Karijini National Park in particular have gone from being unrecognised to being of great
importance to the economy of the region.
It seems likely that the industry could develop further in the Region.

5.5

Further Development

The Committee considers that a number of matters have to be addressed. The principal issues
are discussed in the following part of the report.
It is not the intention of the Committee to write the tourism development strategy for the
Pilbara region. The Committee has only addressed itself to those matters that relate to the
Terms of Reference and the resultant impact of decisions affecting the town of Wittenoom and
its environs.
The Committee accepts that the Pilbara tourism industry is important to the future of
Wittenoom. Having given this matter serious consideration the Committee does not accept
the reverse position the future of the Pilbara tourism industry is dependant on the town of
Wittenoom.
The Committee further considers that any future development does not and should not depend
on receiving the approval of the various interests associated with Wittenoom.
The Committee considers that the residents of Wittenoom should be consulted regarding future
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proposals and plans, as should other Pilbara residents. Witt.e noom residents should have no
right of veto.

5.5.1

Location

The significance of the location of the town of Wittenoom is disputed. As a result of the
widespread processed asbestos contamination in town there has been much discussion
regarding the possibility of relocating the town of Wittenoom. This possibility has been
raised again by the residents of Wittenoom. (64, p.13)
This proposal is somewhat different in that it aims to allow the town to expand to the east
into the "Clean Area" known as eighth, ninth and tenth avenues.
It is the opinion that there is nothing to be gained by relocating the town to that area. The
Committee made this decision after considering the evidence and arguments for and against,
including evidence of possible contamination. (22, p 18),
Government records show that a lot of work has gone into attempting to develop other
locations to replace/relocate the town.
The most ambitious of these was the White Industries proposal of the late seventies/early
eighties which involved a major redevelopment aimed at servicing the tourism industry.
Despite the many attempts over the last twenty five years by the various State Governments,
the Local Authority, local people and industry no such development bas appeared.
The Committee rejects the position ,put by the Shire of Ashburton in their submission that Wittenoom is ideally placed to service the tourist industry.

The Committee accepts that Wittenoom was created as a town to service the asbestos mines
in the area and is not the ideal location for facilities to service the Karijini National Park.
In the Barrington Report (58, p181) for the WATC the authors stated the further development of Wittenoom for tourist accommodation is a high risk option.

The Committee takes the view that those who have located their tourism business in
Wittenoom since that report was published have taken that "high risk" knowingly and have
no claim against the State.
This should not prevent the State, if it so chooses, from offering various compensation
packages to people so affected by any decisions of the Government arising out of this report.

The Committee recommends that No tourism development take place in the region of the town of Wittenoom, or
in the town itself.
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5.5.2 Hotel Fortescue
The Hotel Fortescue, located in the township of Wittenoom has been closed for some time
with the liquor license suspended by the licensing court.
The Hotel has been owned for many years by the State Government and is currently being
watched over by a caretaker.
The Committee received a number of submissions and requests calling for the Hotel to be
reopened.
The accommodation shortage in the region is an issue that warrants further attention by the
WATC. It is obvious that attempts to attract .further major development into the area have
not been successful.
The Auski facility located on the current intersection of the two highways and bordering the
National Park, is the only newly constructed project in the area for many years.
This development, inspected by the Committee, has remained at the basic roadhouse stage.
It has some accommodation in transportable units and a caravan park with limited facilities.
The coach traffic that previously operated into and out of Wittenoom has been diverted to the
recently renovated Hamersley Iron single quarters in Tom Price. This is now at three star
motel standard and is known as the Hillview Lodge.
The WATC has indicated that-...When the Government of the day was deciding to close down Fortescue and so on and the
response to that was something in the order of70 percent of the operators canvassed were quite
happy with accommodating their guests out of Tom Price. They did not see Wittenoom as
being a location for accommodation.

(55 p.12)
The shortage of quality accommodation compounds the difficulties for Wittenoom. The Shire
of Ashburton, and others have maintained that this -shortage can be overcome by re-opening
the Hotel Fortescue.
With a view to providing income to maintain facilities in the town the Ashburton Shire has
sought control of the Hotel from the current owners, . the State Government. (55, p.2),
(56, p.24)
The Shire advised the Committee that the Hotel does not meet current health standards and
that the cost of bringing the Hotel up to the standard required to achieve full licensing is "at
least half a .m illion dollars". (56, p.25).
Long term resident of Wittenoom, Mr Frank Soter, gave evidence (64, p.76) that he has
assessed the potential of the hotel and said ... .it would require substantial investment to make it operational.
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The Director of Liquor Licensing, Mr Geoffrey Aves, gave evidence to the Committee that
the standards required under the Act will not be waived at Wittenoom. (66, p.4,9).
Mr Aves, when questioned about the likelihood of the Ashburton Shire Council running the
Hotel at a profit answered in the following manner only If Wittenoom becomes a si2nificant tourist centre attractin2 visitors to stay
overni2ht. (emphasis added) (66, p3)

The Committee considers that this is in direct contradiction to the policy of the Shire of
Ashburton which is "to maintain the existing town without any increased level of activity".

The Committee recommends that The Hotel Fortescue not be reopened.
The license for the Hotel Fortescue be cancelled.
The Hotel ownership not be transferred to the Shire of Ashburton.
The Hotel not be demolished.

The Government approved the Marandoo Iron Ore project on 6 October 1992. The ensuing
excision of 9305 Ha from the National Park effectively divides the Park into two regions.
The Marandoo development has.led to some thirty kilometres of bitumen road connecting the
township of Tom Price with the Nati?nal Park.
Currently there is no major east-west road through the K.arijini National Park. The Marandoo
Road, along with the recommendations of this Committee, provides a change of focus for
tourism development away from Wittenoom and into the area of the Karijini National Park.
This change will mean that the road network should be realigned. The Committee was
prepared to recommend that the road route to be adopted be the one that is known as the Mt
Windell Road from Tom Price to the Great Northern Highway through the Karijini National
Park (Pilbara 2020 Road Study, road number 8).
The Committee understands that such a recommendation would have met with the approval
of the Government Departments concerned, the Pilbara Development Commission and local
government bodies.
It is clear that the recent announcements made by the Minister for Transport and the Main
Roads Department approving the development of such a road make such a recommendation
redundant.

The Committee recommends that -

..
The State Minister for Transport commence discussions with his Federal
counterpart in an endeavour to obtain funding for the bituminisation Mt Windel
Road.
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5. 5.4 Airports
The Wittenoom airport was a first class facility for the area. Airlines regularly operated
services into and out of it over the years. Until very recently the airport has been used by the
Royal Flying Doctor Services for emergency evacuations from the region.
The airport is heavily contaminated with processed asbestos tailings containing crocidolite.
This is recognised by the Shire of Ashburton in their submission to the Committee and in
other studies.
The presence of processed tailings, when combined with the propeller backwash, causes huge
clouds of dust every time a plane lands or talces off. (28)
Given all that is known and discussed in other parts of this report regarding the risk from
airborne fibres, this is possibly the worst situation that could be created to increase exposure
to airborne crocidolite fibres of respirable length.
The Federal Department of Transport has closed the airport and its status now is as an
unofficial landing facility. The Shire Council has declined to take over the _airport.
One obvious alternative to the Wittenoom strip is the Hamersley Park strip. CALM advise
that this strip is 11 O0m x 55m and is also registered for use by the RFDS. ( 67)

In order to bring the Hamersley Park strip Up to Aerodrome Category 1B License standard
(ie to allow the landing of commercial aircraft with seating capacities of 3o+) further work
is required. (67)
A CALM estimate of the cost of such an upgrading is $70,000 - $100,000. (67)
The Committee accepts that people in the National Park should not be left without access to
·
emergency air facilities.

The Committee recommends that The Wittenoom airport not be reopened.
The State Government make funds available to allow the development of an
alternative landing site to be located at the Bamersley Park Strip in the National
Park.
The State Government immediately approach the body responsible for airports
in the Federal Government with the aim of having them make safe the
Wittenoom airport and to remove all the buildings.
5.5.5
•

Development Requirements

The Committee has arrived at the view that further development of tourist facilities in the
region is warranted. The evidence from the WATC, CALM and the Local Authority make
it clear that growth is expected in the industry in the near future. (55). (67), (56)
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This is a matter that requires urgent attention by the Governmen t and the following subsection
outlines the steps that the Committee recommend s be taken.
There are some key elements for successful developme nt of the Karijini National Park and
surrounds and the Committee considers these to be -

•

•
•

that any developme nt be in sympathy with the environmen t of the area;
a further expansion of the aboriginal cultural activities in the area;
infrastructu re developme nt needs be complemen ted by the further developme nt
of a range of tours commencin g from any new establishment.

The Committe e recommen ds that (1)

The National Park and surrounds should be urgently assessed to
determine the optimum location/s for any further tourism development/s.

(2)

The following factors regarding the location referred to in
Recomme ndation (1) be given serious considerat ion by the Governme nt
and the authorities . These should include but not be limited to:
(a)
(b)
(c)
(d)
(e)
(f)

(3)

The Governme nt prepare a package aimed at attracting tourism
developme nt into the Karijini National Park and its surrounds . The key
elements of the package should be (a)
(b)
(c)
(d)

5.6

..

That any site selected be scenically attractive.
That any site selected not be in any location that detracts or
interferes with the major features and attractions of the Park.
That any site selected be acceptable to the traditional owners and
the Aboriginal people in the area.
That any site selected have access to useable quantities of good
quality water.
That any site selected be convenient to reasonable access to the
places that tourists wish to visit.
That any site selected have good access to and by the various
modes of transport.

Governme nt assistance for headworks charges.
Governme nt assistance for the provision of services.
Expedited planning approvals.
Additional marketing programs aimed at attracting potential
visitors to the Region.

Public Health Issues

No discussion of tourism matters relating to Wittenoom can be complete without considering
the risk, if any, to the health of those visiting the town.
The public health matter is dealt with in other parts of the report. There are some matters that
are worthy of mention in this section relating to tourism.
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The Committee received evidence that tourist activities in Wittenoom are not restricted to the
town areas. Evidence has been given that shows tourists enter the tailings dumps, the
abandoned mining tenements and buildings and generally move in an unrestricted manner
throughout the area. (68, p.12).
The State Government and the local authority could be subjected to litigation in the event of
someone contracting asbestos related disease or suffering serious injury.

Mr Young speaking on the health risk in the town said I could say: well, that is not a significant risk. It is obviously very significant for the person
who does contract it and it is undoubtably still higher that the risk that would exist in
Wittenoom were there not asbestos there.

The option to close the town has never been a real possibility and Government records show
this course of action has not been given serious consideration, by any Government, since the
1978 decision to close the town.
(Note, the Shire Clerk of the Ashburton Shire Council, in response to a direct question from
the Committee, advised by letter on 15 December 1993 that I have not been able to locate any correspondence from the State Government which refers to
a proposal or intention to close the town of Wittenoom. ( 69)

That 1978 decision lasted some ten weeks. The reasons for not pursuing the closure appear
to be •

Once freehold title lias been granted the State guarantees title. Freehold title
exists for many of the residents of Wittenoom.

•

There is no precedent for closing a town in Western Australia, in which the
residents remain with freehold title. (70 p.36)

•

Town closure would probably require a piece of dedicated legislation. (70,
p.37, 71, p.16)

The Committee recommends that (1)

The Government recognise that the extensive contamination from
crocidolite in the town of Wittenoom constitutes an increased health risk
to residents and visitors.

(2)

The town of Wittenoom remain open.

(3)

The policy of phasing down activity be continued.

(4)

The Government take note of its responsibilities to its employees and
continue to exercise caution when considering locating its employees in the
town of Wittenoom.
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5.6.1

(5)

No systematic cleanup of the town be undertaken.

(6)

Where specific instances of contamination pose a particular health risk to
visitors then cleanup of those sites should occur to acquit the
Government's duty of care obligations.

(7)

The Government seek to purchase the blocks sold in the recent "land
sales" at cost.

(~)

The Government take whatever steps are necessary to ensure that no
building takes place in the town of Wittenoom.

Asbestos

While it is not intended to traverse areas that are covered in other parts of this report, it is of
some importance that the problems with the extensive contamination in the gorges close to
the town of Wittenoom be examined.
The contamina tion in the old minesites is considerable and is estimated to be three to four
million tonnes. (64, p.70)
These tailings became the property of the State Government when some of the leases were
surrendere d and others were forfeited for the non payment of rent.(68, p.2)
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These events took place between August 1979 and January 1984, and the Committee received
evidence that the companies responsible were the Hancock Group of companies, CSR and its
wholly owned subsidiary Midalco.
The Departmen t of Minerals and Energy confirmed that companies associated with the mining
of asbestos who had caused the problem, not able to pay their leases and the problem of the
tailings was transferred to the Crown. (68 p.2)
The Departmen t further confirmed that these were standard forfeiture actions. (68 p.3)
The Departmen t of Minerals and Energy indicated that, in order to have the tailings problem
in the Gorges addressed, it may be possible to take some actions under section 22 of the
Mines Regulation Act.

It is of some concern to the Committee that, having written to CSR in Western Australia and
advised them of the formation of the Select Committee and in the same letter, requesting they
may wish to make a submission, the company did not reply.
The Committee considers the behaviour of these mining houses (Hancock Prospecting, CSR,
Midalco, Australian Blue Asbestos) to be disgraceful and recommends that the Government
take instant and determined action aimed at having those companies repair the damage that
they have caused in the gorges.
It is of some consternation to the Committee that after all that is known about asbestos related
diseases in 1994, there are still people employed by Hancock Prospecting working on a
general purpose lease amongst the tailings in Wittenoom Gorge. (68 p.7)
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The Committee recommends that -

5.6.2

(1)

The Government take instant and determin~ action to have CSR and the
Hancock group of companies remediate the sites and renovate the damage
that they have caused in the gorges.

(2)

The Government take whatever actions, including specific legislative
actions, that are required to stop people from working in the area
containing the tailings contamination.

Mine Entrances

The Department of Minerals and Energy offered evidence that tourists and visitors to the area
are entering areas that are "extremely unsafe" through unsealed mine entrances. (68 p .2) .
The Committee was advised that responsibility for these entrances remains the province of the
last registered manager of the mine. (68 p.12).
The Committee considers that the Y ampire Gorge mine site is an area that should be cleaned
up as a priority. The cost is estimated to be half to three quarters of a million dollars. (68
p.6)

Yampire Gorge is one of the very few gorges that is accessible to the aged and infirm by
vehicle. It should remain be the prime gorge open to vehicular traffic.
The Committee recommends that (1)

The Government take whatever actions that are necessary to close off the
mine entrances and restrict tourist/visitor entry to the areas.

(2)

The Government take whatever actions are necessary to clean up the
asbestos contamination in Yampire Gorge.

(3)

Vehicular access to Yampire Gorge be continued and the road be sealed
as soon as possible.

The Shire of Ashburton strongly advocated the use of the Hancock constructed catwalk road
as the access to the gorges for tourists from the town of Wittenoom. (56, p.47)
The Shire of Ashburton gave no indication that they were considering taking any action on
that road and it was a surprise to the Committee to see in the Shire Council Minutes of the
10 May 1994 that the Council had agreed to take over the road from Hancock and Wright.
(72)
What is equally surprising is that the same Council minutes show that Hancock and Wright
were considering closing the road completely because of safety concerns. (73)
Those same minutes show that the Ashburton Shire Council has agreed to indemnify, and
keep indemnified, Hancock and Wright from all claims relating to asbestos caused diseases
or illnesses. (72) (73)

52

The effects of this decision, and its impact on the legal position of the Shire of Ashburton are
discussed in another part of the report.
The Committee received submissions that, in order to prevent tourists from accessing the
tailings in the gorges adjacent to the town of Wittenoom, that Wittenoom Gorge be closed off.
The proposal is for heavy boulders to be placed across the road, with a lockable boom gate
located in such a way as to restrict entry to all but the residents of the settlement. A turning
circle big enough to allow the tourist buses to turn should be placed at the boom gate area
(64, p.70)

The Committee recommends that The Government urgently commit funds to allow for the road through the
Wittenoom Gorge to be closed off at Cathedral Pool and for a lockable boom
gate to be put in place.
5.6.4 Warnings
The Committee received a submission from a Ms P. Hill, who indicated that had she and her
family been in possession of information that showed the presence of asbestos fibres, then she
and her family would not have visited the areas of risk. (74)
The information was only available after the family had travelled into the area concerned.
For people who wish to visit Wittenoom and other contaminated areas, clear warnings prior
to departure are essential. This is particularly true for overseas visitors, to whom a warning
in the town serves no purpose whatsoever.
Ideally people should be wam~d of the presence of possible dangers as soon as they pick up
a map or brochure that includes the area of contamination in and around Wittenoom.
The Senior Assistant Crown Solicitor made it clear to the Committee that the Government has
a responsibility to warn visitors to the area of any possible risks to their health. (71)
Having presented the Committee with two sets of legal advice ( one from the firm Parker and
Parker, dated 26 July 1993, the other from the firm Minter Ellison Northmore Hale, dated 9
September 1993) the Shire of Ashburton should be aware · of their responsibilities in this
regard. (75), (76)

The Committee recommends that -

•·

(1)

All official brochures, publications, information and maps carry warnings
worded sufficiently strongly to clearly in,dicate that a health risk is present
and to deter people from visiting the Wittenoom area.

(2)

The Government prepare and maintain a detailed information pamphlet
on the hazards of crocidolite exposure at Wittenoom.

(3)

The Government make this information pamphlet available to the public
through all WA Tourist Bureaux, free of charge.

(4)

The Government ensure that the Shire of Ashburton put in place and
maintain appropriate signs warning of the increased health risk from
visiting Wittenoom.
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6.

LEGAL CONSIDERATIONS

6.1

General

The Committee heard evidence on legal issues from;
•

Mr J.F. Young, the Senior Assistant Crown Solicitor from the Crown
Solicitors Office of Western Australia.

•

Mr J.R.C. Gordon, from Slater and Gordon of Western Australia.

•

Mr J.T. Rush, QC, Barrister of Glenferrie Road, Hawthorn, Victoria.

6.2

Significant Legal Events Relating to Wittenoom

6.2. l

Common Law Damage/Negligence

The Senior Assistant Crown Solicitor when asked to explain the tort of negligence explained
it thus:
A tort is really a civil wrong. Sometimes you can get areas of strict liability, that is liability
without fault; other torts are defamation and so on, but the major civil wrong we are talking
about is that of negligence, a failure to use reasonable care in circumstances where you are
under a duty of care to take action, to minimise or eliminate any risks of harm. ( 71, p. l 0)

There have been a number of common law negligence claims taken against, and settled with,
the State, however, claims prior to 1960 have rarely been proceeded with, as it is generally
accepted that there is little prospect of their succeeding.(77, p.14)

Mr John Gordon gave the Committee evidence that there have been close to 400 cases for

common law negligence damages that have either been successfully pursued to the court or
settled out of court. (78, p.l)
6.2.2

Joosten vs Midalco

This was the first case ( 1979) for a person who sought common law damages arising from
exposure to asbestos in Wittenoom. The plaintiff was unsuccessful in the first instance and
died the morning of her appeal to the Full Court.(78, p.1)
6.2.3

Hays and Barrow vs CSR

This decision in 1988 was significant because it was successful in attributing liability to CSR
and Midalco from exposure to asbestos. (78, p. l)
6.2.4 Rabenalt vs Midalco
Heard in the Supreme Court of Victoria in April 1989, this case was significant as it was the
first ever punitive damages case in Australian legal history. It resulted in a $250,000
settlement to the plaintiff. (78, p.1)
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Punitive damages is described by Mr Gordon (78, p.14) thus Normally common law damages are there to compensate a person for their loss, economic loss
particularly but pain and suffering as well. In addition to that if the conduct has been so reprehensible,
reckless or what is termed contumelious, contumelious disregard of the worker's health, for example,
was what the Full Court said in Rabenalt's case, then a punitive or exemplary damages award can be
awarded as a punishment or as an example, as the term suggests, to deter that sort of conduct from
being repeated again.

6.2.5 Taylor Settlement
In November 1992 Mr Brent Taylor received a settlement of $450,000, shared between the
State and CSR. Mr Taylor was a resident of Wittenoom between 1960 - 1965 and was not
employed in the mines.(77, p14)

6.2.6 Pedri Settlement

j,

I

In December 1992, Ms Kate Pedri received a settlement of $185,000, shared between the State
and CSR. Ms Pedri was a resident of Wittenoom between 1959 and 1965 and was not
employed in the mines. (77, p14)

6.2.7 Bodsworth vs City of Nunawading
A very recent case where the defendant local authority argued that although it owed a duty
of care to its employee, it was not negligent or unreasonable. The other argument that was
put forward that there are a number of mesotheliomas that occur in the community,
independent of asbestos exposure. Those arguments were not successful and the plaintiff
succeeded in his claim and was awarded damages of $150,000. (35, p.18)
6.2.8

Pending Cases

The Committee received evidence from a number of sources (35, p20), (78, p2, p9) (77, p.14)
that there are a number of cases pending from exposure alleged to have occurred from other
than mining related employment and some where exposure js alleged to have occurred after
mining ceased in 1966.
•

Pilkington vs CSR, Midalco and Hancock and Wright. A cook who worked
in Wittenoom after the mine closed and suffers from lung cancer.

•

Tyler (deceased) vs CSR. A police officer's daug~ter who resided in
Wittenoom between 1960 and 1962.

•

Skidmore ( deceased) vs CSR, Midalco, Hancock Prospecting, Wright
Prospecting, the Shire _of Ashburton and the State of Western Australia.
Skidmore, a non resident of Wittenoom, but lived in Tom Price and made
visits to Wittenoom on holidays.
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The Committee has been unable to determine with any degree of accuracy the total costs of
the Wittenoom/asbestos related legal battles, mainly because there are so many parties
involved and not all of these parties wish to disclose their costs.
In an attempt to obtain some indicative costs, wherever possible, the Committee has sought
information from the relevant parties.
When questioned on this matter Mr Gordon indicated that the cost for both sides of the test
cases over 1987/88 was probably three to four million dollars. There was then a group
settlement that totalled in the vicinity of $25 million. According to Mr Gordon, CSR had
indicated they have spent about $75 million on Wittenoom compensation claims. (78, p.2)
When request.ed, the SGIC (S79) advised the Committee by letter of the following:
•
•
•
•
•

Litigation costs on settled claims is approximately $11.6 million.
The cost of common law settlements to date is $33.2 million.
The cost of workers' compensation payments is $11 .94 million.
The actuarial estimates for outstanding liability for the SGIC is 220 further
claims over the next ten years.
The actuarial estimates of the outstanding and future liability of the
SGIC is $31 .2 million.

When requested, the Legal Aid Commission of Western Australia (80) advised the Committee
by letter that the cost to them of litigation over asbestos diseases has been $3,274,000
expended on a yearly basis as follqws;
$965,142
1,171,986
79,000
510,728
177,887
292,778
76,983

Prior to 1988/89
1988/89
1989/90
1990/91
1991/92
1992/93
1993/94

$3,274,504

Total

6.3

Defendants to Litigation

The Committee received evidence that whilst the defendants can vary generally dependent on
the circumstances of each p~cular case, the following organisations are commonly named
in claims:

•

•
•

•
•

CSR
Midalco (Australian Blue Asbestos)
Hancock and Wright
Hancock Prospecting
Wright Prospecting
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6.4

Duty of Care

6.4.1

General

The State
The various Government instrumentalities
The Shire of Ashburton.

The Committee received a huge amount of advice regarding this critical issue. The
Committee strongly advises interested parties, particularly those who may be named in court
proceedings to obtain the copies of the transcript of that evidence to the Committee.
It is not the intent to recap all that evidence in this report. The synopsis by Rush QC (Select
Committee on Wittenoom 29 April, 1994 Rush p.19) is considered by the Committee to be
of particular importance as it concisely encapsulates most of the argument. For the sake of
clarity the entire statement is included below Because it is employer-employee, the duty of care is obvious and established. Nevertheless,
I believe that a duty of care would arise to a visitor in circumstances that exist in Western
Australia. That duty of care would arise between a visitor to Wittenoom and the Western
Australian Government.
In general terms, once the duty of care and responsibility of Government to take reasonable
care for persons, who are reasonably seen to be in a proximate relation to it, were established,
the steps would fall in place.
One would look at, was there.a duty of care; that is, did the Government owe the visitor to
Wittenoom, because of its relationship with that visitor, a duty to take reasonable care, was that
a proximate relationship?
Once the proximate relationship has been established, one would then ask, was there a
foreseeable risk of injury? Those matters are the subject of evidence, but, in my view, there
is argument to say that, yes there is a proximate relationship and yes. there is a foreseeable risk
of injury. Those are things being established, one would ask, has the Government failed to
take reasonable care? Then one might look at warnings roads and whatever occurred.

The Senior Assistant Crown Solicitor also outlined the general principles of duty of care and
pointed out that the principles apply also to the Shire of Ashburton. (71, p. l 0, 77, p.16)
6.4.2 Responsibilities
The Committee received extensive advice as to what obligations arise. Once a duty of care
has been established the obligation to act reasonably to minimise any risk and the obligation
to advise of any possible risk are the two key areas that require attention. (77, p 16)
6.4.3
..

The Responsibility to Act Reasonably

With regard to Wittenoom the Senior Assistant Crown Solicitor described this responsibility
in the following manner On the one hand that might require taking action to minimise the risk of existing tailings. In
determining what is reasonable obviously you have to look at the numbers of visitors, the costs

57

l

, -.--·
in particular of the various strategies you can maintain, weighing those against the risks and
how great they are and how much money you spend to reduce the risks by what amount.

Provided an authority can demonstrate in the future that actions taken today are reasonable
and based on up to date, available and reputable information, they are provided with evidence
that can be used to protect their interests.
6.4.4

The Responsibility to Advise of Risks

Much evidence was given by the lawyers appearing before the Committee with respect to the
efficacy of warnings.
The lawyers generally agreed that extensive warnings of the presence of asbestos fibres and
the possible outcome of exposure to asbestos could be adequate to mitigate liability, provided
that the warnings are clear, truthful and actually designed to deter people from visiting or
residing in the area.
However, Rush QC confirmed in evidence (35, p.5) that the right to take action against the
State or the Local Authority may remain. If the appropriate actions, including the placement
of signs and warnings, are taken then the chances of success of any such action are
significantly reduced.
There is no doubt that the Local Authority has a responsibility to warn visitors of
FORESEEABLE risks of injury. There is equally no doubt that the Authority has a duty to
warn people using their facilities.
The Senior Assistant Crown Solicitor in evidence to the Committee made it quite clear, when
speaking of the respective responsibilities of the State and the Local Authority,. that certainly legally there is an argument that both have to be very careful to warn people of the
associated risks. (77, p.16)

When questioned Rush QC indicated that it could be of some significance if the system of
warnings was extensive, and if it were placed throughout all the infrastructure that leads a
visitor to Wittenoom. (3 5 p I 6)
It follows that warnings would therefore need to be nfore than·warnings around the immediate
environs of the town. They would also have to be at places where visitors may reasonably
be expected to go to inquire about visits to the town, namely other towns and tourist bureaux
in the Pilbara, elsewhere in the State and possibly elsewhere in Australia.
There is an internationally recognised symbol for warning of products containing asbestos, and
the legal firm Parker and Parker gave extensive advice to the Shire of Ashburton in this
regard. (75)
This is consistent with the obligations on both the State Government and Local Authority to
warn. All brochures, pamphlets and advertising information relating to Wittenoom should
contain similar warnings of possible risk.
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This is an appropriate place to discuss the threshold question of whether there is in fact a risk
at Wittenoom, about which people should be warned and the bulk of this report is addressed
to exactly that issue.
The evidence of the New York Academy of Sciences introduced by Rush QC makes it clear
that in Europe and the USA, evidence is emerging regarding asbestos related diseases which
are resulting from lower doses and long latency periods. In the words of Rush There is a risk and a real risk........ That is the matter of significance in relation to Wittenoom.

(35, p.17)
The doctrine of voluntary assumption of risk may then be said to provide a defence to the
State or its instrumentalities and/or the Shire of Ashburton, in the event that some persons
subsequently visit the area and then later contract an asbestos related disease. (77, p.18)
6.4.5

Knowledge

From a defendants' point of view, and in the context of negligence, a further question is
always the extent of knowledge of the dangers of asbestos which one had or should have had
at the time of the relevant exposure. (78, p.13)
For the key defendants likely to be involved in litigation over asbestos related diseases it is
clear that the courts have determined the dates from which it is reasonable that knowledge
could have or should have been gained.
It is extremely unlikely, from the date of tabling of this report, that any court would admit
an argument from any of the principal defendants that they are unaware of the risk to health
from asbestps fibres in the town of Wittenoom.
6.4.6

Informed Consent/Voluntary Assumption of Risk

Mr Gordon advised that it is always open to defend a legal case on the basis that someone has voluntarily, fully aware
of all the risks, consented to having been exposed to the risk. (78, p. 7)

It is fundamental that in order for someone to make an informed decision they must be in
possession of accurate and relevant information PRIOR to arriving at the perimeter of
Wittenoom.
With regard to Wittenoom the difficulty with the notion of voluntary assumption of risk is
striking the balance between greater activity levels in the town with its consequent increases
in risk and positive action to deter people from visiting. (77, p.17)
Rush QC, when questioned, conceded that diverting roads, erecting barriers and signs and
providing information all of :which require people to consciously make a decision to go into
.,.a place may not remove totally the right of someone to take action. However, it would
significantly reduce their chances of success.

59

-

I

6.5

Future Liability

6.5.1

State Government

It goes ·without saying that a prerequisite to any action is that someone must contract an
asbestos related disease. Once this occurs the question of liability is raised.
The State is an inevitable target for any person contracting mesothelioma who has at some
stage in his or her lifetime resided in or even vi'sited Wittenoom. Unlike ABA and CSR which
ceased operations in Wittenoom in December 1966, the State's involvement in the township
has continued. (77, p.14)

The degree of future liability of the State is affected by the onus that is placed on it arising
from its state of knowledge of asbestos exposure. Rush QC says that the various hospitals
and universities in Westem Australia are world leaders in asbestos related diseases research.
He says it is fair to say that a fairly high onus will be placed on the State because of that
knowledge. (35, p.2)
There is potential liability for the owner of the tailings on the basis that the owner of the
tailings, particularly if it is the State of Western Australia, could appreciate that as a
consequence of where they are, persons are in proximity to them, the tailings give off fibres
and low level exposure can produce mesothelioma. (35, p.12)
If the State is involved to any degree in allowing Wittenoom to remain or seen in any way as
encouraging Wittenoom to develop, it certainly increases the exposure to liability. (71, p.2)
Now obviously if Wittenoom was somehow allowed to develop further, you get an increased
population, you get increased Wittenoom disturbance, and that risk which is presently small although greater than we say is normal - would inevitable increase greatly and again you have
got that problem that I referred to last time, and earlier today, that the State's or
inst:n.unentalities' or anyone's potential liability not for simply claims which can medically be
causally linked to Wittenoom but for anyone who has said "I have been in Wittenoom", and
I think you can get that multiplicative effect where we have got the potential liability for
claims which in fact might have nothing to do with Wittenoom but in respect of wllich the
courts might say: well, on the balance of probabilities in the absence of any other acceptable
cause for it, we will have to accept the Wittenoom time - or Wittenoom residence or visit was the relevant cause. (71, p.6)

This potential liability of the State can be considerably diminished, according to Rush QC,
if the State takes action that can be described as reasonable. These actions should include,
but not be limited to:
•
Addressing the tailings issue.
•
Re-routing roads.
•
A policy of discouraging activity in Wittenoom.
•
A policy of caution in the provision of services.
•
Warnings of the possible health risk.
•
Cleaning up the town to a level that acquits the duty of care obligations.
(35, p.24, 71, p.6, pl4, p28),(77, p.17)
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6.5.2

Ashburton Shire

With regard to their potential liability the Shire of Ashburton is confronted with similar
problems to those applicable to the State.
Also of significance is the situation of the Shire of Ashburton. They are a prime litigation
target owing to their involvement in the spreading of the tailings and their ongoing
involvement in the township per se.(77, p.14)
The town of Wittenoom is still part of the local government area and the Shire is still active
in town, to the extent that the Shire President and Clerk indicated their concern to the
Committee over what they see as the responsibility of the Shire to provide services to the
town. (56, p.6)
The Committee has sought advice from the Department of Local Government and the Health
Department. Both advise that most, if not all, services provided are discretionary. (81 ), (82,
p.50), (83, p.30), (84, p.49), (71, p.14)
In c<>rrespondence to the Committee, dated 4 May 1994, the Health Department (85) advised
that they consider that The expectations nonnally held by the Department regarding local government responsibilities
under the Health Act do not necessarily apply to Wittenoom.

This advice is in the context of the letter that emphasises that the Health Department regards
Wittenoom as a special case.
On 17 July 1980, the Shire of Ashburton carried a four part resolution that •
•
•
•

demanded that Wittenoom be treated no differently than any other town;
recognised the asbestos problem within the townsite and committed the Shire
to doing everything in its power to help overcome the problem;
coiIUllitted the Council to attempt to obtain funds to finance work to overcome
the tailings problem; and
committed the Council to actively encourage the growth and development of
Wittenoom in order to establish the town as a major tourist centre within
Western Australia. (71, p.12)

The Committee .received evide.nce indicating that the policy of the Council places the Council
in a difficult position with regard to their future liability for claims, at least for the period that
the Council maintained that stance. (71, p.26)
The Shire has an obligation to inquire of the State Government with regard to asbestos related
diseases and related information. If the Shire of Ashburton can be shown to have discounted
or disregarded the advice of the State Government then its position is compromised.
When the question was asked In the circumstances in which all of the infonnation available to the State Government is made
available to the Shire of Ashburton and the Shire of Ashburton discounts or disregards that
advice, what is its position? (35, p.2-3)
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Rush QC answered in the following manner It would put the Shire in a relatively poor position. It could not afford to discard the advice
given to it in relation to a serious matter. (35, p.2-3)

When questioned further Rush QC explained that It is potentially not only negligence but also may enter the area of, as you say, wilful
disregard. (35, p.2-3)
As far as liability is concerned, persons may have suffered an asbestos-related disease because
of the authority's failure to take reasonable action, and this would place it at considerable risk
in litigation. (35, p.2)

If the Shire was to take actions similar to those outlined above for the State Government, then
one would expect a commensurate diminishing of the liability of the Shire.
The Shire minutes of 10 May 1994 show that the Shire has accepted the responsibility for the
catwalk road that connects Wittenoom Gorge with Bea Gorge. The mining company
concerned indicated that the road is used by up to 2500 tourists a year. (72, 73)
The Shire Council decision indemnifies Hancock and Wright from all claims relating to
asbestos diseases. (72, 73)
These decisions of the Shire are contrary to that which one would expect to be taken to
reduce the potential for liability at this time. In the event of Hancock and Wright being sued
at a later date, the Council indemnity could lead to further liability being placed on the Shire.
This is borne out by Hancock and Wright seeking and being granted indemnity ·from claim.
The decision to grant indemnity is particularly concerning given that the Shire Preside_n t
advised the Committee that the Shire has no insurance cover for asbestos related diseases. (56,
p.18)
The position confronting the Shire of Ashburton is best described by the Senior Assistant
Crown Solicitor. After having explained the obligations of duty of care and liability to the
Committee he was asked Those obligations apply to the Shire of Ashbµrton? The same principles apply?

The response Exactly. Yes those principles apply too. That is right. In any situation. (71, p.10)

The Committee recommends that The Government arrange for a full briefing to be given to the Shire of Ashburton
on their legal responsibilities and obligations over Wittenoom.
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6.6

Future Law

The Committee heard evidence that the law in this area is developing and imposing greater
and greater standards of care.
The possibility of strict liability being introduced for asbestos and its products was discussed.
Strict liability is loosely defined as where a product is so inherently and intrinsically
dangerous that the person or organisation who has control of it is strictly liable for related
injuries and/or illnesses.
The fact that mesothelioma will manifest itself, not immediately but in another 20, 30 or even
50 years time complicates the issue still further because the law itself, which is gradually
imposing stricter and stricter liability, particularly in respect of dangerous products, may well
have changed itself by the time a claim is brought. (77, p.15), (77, p.23)

6. 7

Children

The Committee received advice from each of the legal practitioners that the legal principles
that apply to informed adults choosing to live in or visit Wittenoom do not apply to children,
simply because the child has no options and relies totally on the decisions of the parent.
(35, p.15), (78, p.10), (77, p.17)
In other parts of this report (Part 1.4) the reasons are outlined as to why children are at
greater risk of exposure than adults.
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7.

RECOMMENDATIONS

The Committee recommends that 1.

The Government form a Cabinet Sub-Committee to implement the
recommendations of this report. The Sub-Committee should be chaired by the
Deputy Premier.

2.

The current inter-departmental Committee report directly to the Cabinet SubCommittee.

3.

The Government recognise that the extensive contamination from crocidolite in
the town of Wittenoom constitutes an increased health risk to residents and
visitors.

4.

The Government take note of its responsibilities to its employees and continue to
exercise caution when considering locating its employees in the town of
Wittenoom.

5.

The Government take instant and determined action to have CSR and the
Hancock group of companies remediate the sites and renovate the damage that
they have caused in the Gorges.

6.

The Government take whatever actions, including specific legislative actions, that
are required to stop people from working in the area containing the tailings
contamination.
·

7.

The town of Wittenoom remain open.

8.

The policy of phasing down activity be continued.

9.

No systematic cleanup of the town be undertaken:

to.

Where specific instances of contamination pose a particular health risk to visitors
then cleanup of those sites should occur to acquit the Government's duty of care
obligations.

11.

No tourism development take place in the region of the town of Wittenoom, or
in the town itself.

12.

The Hotel Fortescue not be reopened.

13.

The license for the Hotel Fortescue be cancelled.
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14.

The Hotel ownership not be transferred to the Shire of Ashburton.

15.

The Hotel not be demolished.

16.

The Government take whatever actions that are necessary to close off the mine
entrances and restrict tourist/visitor entry to those areas.

17.

The Government urgently commit funds to allow for the road through the
Wittenoom Gorge to be closed off at Cathedral Pool and for a lockable boom
gate to be put in place.

18.

The Government take whatever steps are necessary to ensure that no building
takes place in the town of Wittenoom.

19.

The Government seek to purchase the blocks sold in the recent "land sales" at
cost.

20.

The Wittenoom airport not be reopened.

21.

The State Government immediately approach the body responsible for airports
in the Federal Government with the aim of having them make safe the
Wittenoom airport and to remove all the buildings.

22.

The State Government make funds available to allow the development of an
alternative landing site to be located at the Hamersley Park Strip in the National
Park.

23.

The Government take whatever actions are necessary to clean up the asbestos
contamination in Vampire Gorge.

24.

Vehicular access through Vampire Gorge be continued and the road be sealed as
soon as possible.

25.

The State Minister for Transport commence discussions with his Federal
counterpart in an endeavour to obtain funding for the bituminisation of the Mt
Windel road.

26.

The National Park and surrounds should be urgently assessed to determine the
optimum location/s for any further tourism development/s.

27.

The following factors regarding the location referred to in Recommendation 26
be given serious consideration by the Government and the authorities. These
should include, but not be limited to:

.

(a)
(b)

(c)

That any site selected be scenically attractive.
That any site sel~cted not be in any location th..t detracts or interferes
with the major features and attractions of the Park.
That any site selected be acceptable to the traditional owners and the
Aboriginal people in the area.
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(d)
(e)
(t)

28.

That any site selected have access to useable quantities of good quality
water.
That any site selected be convenient to reasonable access to the places that
tourists wish to visit.
That any site selected have good access to and by the various modes of
transport.

The Government prepare a package aimed at attracting tourism development
into the Karijini National Park and its surrounds. The key elements of the
package should be :
(a)
(b)
(c)
(d)

Government assistance for headworks charges.
Government assistance for the provision of services.
Expedited planning approvals. 1
Additional marketing programs aimed at attracting potential visitors to
the Region.

29.

All official brochures, publications, information and maps carry warnings worded
sufficiently strongly to clearly indicate that a health risk is present and to deter
people from visiting the Wittenoom area.

30.

The Government prepare and maintain a detailed information pamphlet on the
hazards of crocidolite exposure at Wittenoom.

31.

The Government make this information pamphlet available to the public through
all WA Tourist Bureaux, free of charge.

32.

The Government ensure that the Shire of Ashburton put in place alid maintain
appropriate signs warning of the increased health risk from visiting Wittenoom.

33.

The Government arrange for a full briefmg to be given to the Shire of Ashburton
on their legal responsibilities and obligations over Wittenoom.

34.

In accordance with Standing Order 378C, the Minister for Commerce and Trade,
as the Minister responsible, report to the House as to the action, if any, proposed
to be taken by the Government with respect to the recommendations of the
Committee.
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This issue is addressed in section 2.3. For example Environmental air mo~toring was carried out in the town of Wittenoom, first by the Health
Department Clean Air Department. After 1984 this function was transferred to the
Environmental Protection Authority (EPA) and DOSHWA.(20) Subsequently, about 1987
this monitoring was stopped by the EPA on the grounds that it was non-productive. The on;
consistent thing about the sampling was that every viable sample taken showed crocidolite
fibres.(20, 22) That is, in a qualitative sense, the evidence was that crocidolite was airborne
in the town.(20, 22)
It is well recognised that the field measurement of asbestos fibres in other than heavily
contaminated air, is very difficult, similarly the analysis of samples is difficult. There is no
feasible method available which will give an absolute measure of the number of crocidolite
fibres in the atmosphere. This problem applies equally to the brief monitoring done for the
Nevill Report as to previous monitoring by Health Department, Geraldton Building Co and
the EPA. Notwithstanding those difficulties, the work done by the EPA from January to
March 1986 represents a set of data based on a consistent collection method and an analysis
following a National Health and Medical Research Council method.(5)
Misinterpretation of results from air monitoring studies is of particular concem.(28) It should
not be said that air monitoring should not be taken into consideration when assessing health
hazards, but, by itself it is not a proper indicator of the risk.(28) Because air monitoring is
so unreliable when attempting to predict the danger of crocidolite hazard, results of air
monitoring are very open to misinterpretation.(21)
The Health Department or other government agencies never recommended air monitoring for
crocidolite at Wittenoom and cpnsistently stated that it was pointless in the absence of an
accepted standard and an accepted method for sampling in the environment. The decision to
monitor was determined by politics and not public health.(20) The Minister for Health did
suggest air monitoring in 1978 in an attempt to establish background levels at contaminated
sites, however, this proved to be not viable.(28)

(4)

The Tom Price and Paraburdoo iron ore mines have higher
levels of asbestos than Wittenoom.

If the fibre counts in the iron ore mines were ten tiines the level in Wittenoom, they are still
well below the Australian recommended occupational health standard, which is also the most
stringent in the world. (87)
The Mines Department advised the Committee that generally the geological processes change
the form of asbestos type formations. In the iron ore industry, usually asbestos is encountered
in associated civil works and away from the ore body. (87, p.19)
The Committee sought advice from both the State and National Mesothelioma Registers.
Information was sought on the number .of cases of mesothelioma in Australia where iron ore
mining was the contributing factor.
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Worksafe Australia and the WA Health Department, through the Department of Occupational
Health, Safety and Welfare advised the following:
•

The National Register contains three cases of mesothelioma associated with
iron ore mining. All three were exposed to asbestos in other occupations and
have been classified under those occupations in the state register.

•

The State register contains no recorded cases of mesothelioma in iron ore
workers with no other known exposure to asbestos. (88)

The Committee heard evidence from BHP Iron Ore, Hamersley Iron and from the Department
of Minerals and Energy. These organisations presented an impressive array of protocols,
procedures and practises that are brought into play in the event of asbestos being encountered
in the industry.
Iron ore has been mined in the world for 4-5,000 years and in Western Australia since the
mid 1920s and no serious diseases have been associated with it. Not in Western Australia nor
in the world. (89).
In the absence of any evidence to the contrary the Committee concluded that the risk of
mesothelioma from iron ore mining is non existent.
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APPENDIX TWO

ASBESTOS AND WITTENOOM
A CHRONOLOGY OF EVENTS

(Adapted from 3, 19, 32)
First Century AD: Roman historian Pliny notes that slaves wearing asbestos cloth sicken and
die. Describes the use of respirators made from animal bladders.
1898:

British factory safety inspectors express concern about the 'evil effects' of asbestos
dust.

1906:

British Parliamentary Commission confirms first cases of asbestos deaths in
factories, recommends better ventilation and other safety measures.

1911:

Royal Commission into working conditions in gold mines in Australia reveals
widespread lung disease. Ventilation laws introduced.

1917:

Ocurrence of crocidolite in Hamersley Region first noted at the Mines Department.

1918:

Prudential Insurance Company in the US produces an actuarial study showing
premature death in ·the asbestos industry. Other companies begin increasing
premiums and refusing insurance.

1926:

First successful claim for compensation by a sick asbestos worker to the
Massachusetts Industrial Accidents Board. Over the following three years several
hundred further claims filed.

1927:

Asbestosis given its name.

1929:

Johns Manville Corporation, the world's largest asbestos miner/manufacturer
served with 11 writs by asbestos victims. Claims settled out of court with secrecy
orders.

1929:

Metropolitan Life Insurance company in the US finds that half the men working
at Johns Manville and Raybestos asbestos plants for more than three years develop
lung disease.

1930:

British Home Office survey finds widespread asbestos disease in UK factories.

1935:

Inspector of Factories and Shops in Western Australia reports on the effect of
asbestos dust on the lungs of.workers in the James Hardie factory in Perth.

1936:

Lang Hancock 'discovers' the Wittenoqm blue asbestos (crocidolite) deposits and
later begins pick and shovel mining.
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1937/38: Demand for long blue asbestos fibre in 1937-38 creates a small boom in the area.
Many prospectors were engaged in the production of hand cobbed long fibre.
1938:

CSR Ltd sends senior executive M.G. King to the US, Canada, South Africa and
Europe to study asbestos mining and manufacturing. It is the start of regular
contact between CSR and Johns Manville, including further overseas trips·in 1947
and 1952.

1938:

German researchers identify six cancer deaths among asbestos textile workers.
Later animal studies confirm asbestos dust kills mice.

1938:

US adopts a 'safe' dust limit of 176 particles of asbestos per cubic centimetre in
the workplace.

1938/43: Some milled asbestos fibre was produced by West Australian Blue Asbestos Fibres
Ltd and Mr L. G. Hancock in Yampie and Wittenoom Gorges. The former
company closed down in l 941. Hancock and Wright interests were taken over in
1943 by Australian Blue Asbestos Ltd. Mr L. G. Hancock was retained as manager
until 1948.
1939:

Western Australia Commissioner of Public Health and Chief Inspector of Factories
find respiratory disorders among James Hardie workers.

1940:

Hancock begins mining at Wittenoom. Plant opens in 1943, and CSR takes over
in 1948.

1943:

Yampire Mine Opens (Production to 1946 estimated at 15,000 tons ore for about
300 tons asbestos fibre).

1943:

Saranac laboratory in New York confirms the link between asbestos and cancer.
Johns Manville suppresses the report.

1943:

A report on an asbestos mill at Zeehan in Tasmania (owned and operated by a
CSR subsidiary) says that asbestos dust is a health hazard, and discusses methods
of eliminating it.

1944:

Mines inspector Adams reports on the 'dust menace' at Wittenoom and discusses
the need to reduce dust levels.

1944:

First warning of asbestos dust at Wittenoom - the WA Assistant State Mining
Engineer reports on the dangers of the dust being generated.

1946:

Wittenoom Mine opens (Production to 1956 was 590 000 tons of ore from which
about 20 000 tons of asbestos fibre was recovered.)

1946:

Yampire Mine closes.

1946:

Establishment of residential settlement in Wittenoom Gorge about 1 kilometre
downstream from the Wittenoom mine and mill.
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1946:

Known asbestos death toll reaches 235 in Britain, 16 in France, 30 in Italy.

1946:

Min~s Department inspector Adams describes dust conditions at Wittenoom as
' terrific'.

1946:

T~e major dust problem at Wittenoom was first pointed out by an Inspector of
Mmes.

1946:

Wittenoom mine manager writes to head office about first known asbestosis case ·
a man named Dignam.

1946:

Australian Workers Union first argues for the inclusion of a dust allowance in the
award. The claim was not allowed.

1947:

Building of town of Wittenoom at the entrance to Wittenoom Gorge commences
because of a lack of suitable area for expansion at the settlement. Town is 10
kilometres from the Wittenoom Mine and mill.

1948:

July 7. Town named Wittenoom.

1948:

Australian Workers Union asks for inspection May 13 at Wittenoom. A diesel
engine was stopped because of diesel emissions in the mine. Subsequently found
air filter on the engine was clogged with dust.

1948:

Dr Eric Saint, Government Medical Officer, wrote to the head of the Public Health
Department of Western Australia warning of the dust levels in the Wittenoom mine
and mill, the lack of extractors and warned about the dangers of asbestos and
asbestosis.

1948:

Dr Eric Saint tells Wittenoom mine management that asbestos is extremely
dangerous, and that men exposed would contract chest disease inside six months.
He writes to the Public Health Department in Perth that the mine will produce the
greatest crop of asbestosis the world has ever seen.

1948:

Mr L. G. Hancock replaced as manager at Wittenoom mine.

1948:

Over the following three years, dust levels at the mine and mill are regularly
monitored at six to eight times 'safe' levels. Further warnings are given to mine
management. No improvement in conditions is noted.

1949:

July 15. Australian Workers Union argued at an arbitration hearing for the
payment of a dust allowance. It was not until 1957 the Award was amended to
include a dust allowance, because of 'excessive' dust nuisance. Mill workers
awarded an extra sixpence (5¢) per hour.

1949:

November. The Occupational Health Committee of the National !lealth and
Medical Research Council suggested that consideration should ~e g1v~n ~o the
Industrial Hygiene Unit at Sydney University undertaking a field mvestlgat1on at
Wittenoom.
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1950:

State Mining Engineer reports insufficient attention to safety regulations and
ventilation at Wittenoom.

1950:

WA Commissioner for Public Health reports to his Minister that 'Asbestos dust,
if inhaled, constitutes a very grave risk and is, if anything, worse than silicosis.'

1951:

August 17. Wittenoom now has 150 houses and a population over 500.

1951 :

September. Work force at Wittenoom consisted of 97
34
62
82

Underground and bench work
Mill operations
Tradesmen
Townsite work

1951:

WA has adopted a 'safe' dust limit of 176 particles per cc. Wittenoom readings
continually off the scale at 1000 particles. Mines and Health departments take no
action.... apart from issuing further warnings.

1951:

Commissioner for Public Health writes to the Under Secretary for Mines that, 'The
hazard from asbestos is considerably greater than that from silica.... we have
reason to believe that attention to this aspect of mining operations at Wittenoom
has been inadequate in the past' .

1951 :

October 27. A new power plant and power house installed at Wittenoom Mine.
Electric locos are in operation and the mechanisation of mining is complete. Over
260 men employed in the operation.

1953:

Start of Colonial Mine (Production to 1966 estimated at 2.66 million tons of ore
for about 130 000 tons of asbestos fibre). Access roads to new mine started.
Audits of mine cut in early 1954.

1953:

August 19. Mines Inspector reports the installation of dust collectors should ·
prevent ' ... much of the dust which is exhausted to·atmosphere and drifts down and
back into the (Wittenoom) mill. ...the worst feature of the mill is the cloud of dust
which arises from the mill and then either drifts down to the ground or blows
down the gorge' (towards the settlement about 1 kilometre away).

1953:

December. A series of reports by Mines Inspectors indicating 1954 excessive dust
in mill.

1954:

Mines Inspector Ibbotson describes conditions at Wittenoom as a 'disgrace'. The
following year he threatens to close the mine.

1954:

August 7. Production at Wittenoom Mine was increased to over 10 000 tons of
ore a month. (Power house completed, output 1800 kilowatts).

1955:

October. The State Government requests the Federal Government to subsidise the
Wittenoom (asbestos) Mine at the rate of £5 ($10.00) a short ton. Wittenoom
asbestos uncompetitive compared to suppl_ies from South Africa.
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1955:

Dr Richard Doll in the UK produces the most comprehensive survey to date
linking asbestos dust with lung disease.

1957:

Mill workers awarded an extra sixpence (5¢) per hour for working in
'excessive'dust conditions by a mining Board of Reference.

1958:

Closure of the Wittenoom Mine. Wittenoom Mill continues to treat ore from the
Colonial Mine (12,222 tons of asbestos fibre was produced in 1957).

1958:

Installation of dust reducing equipment in the Wittenoom mill. Dust allowance is
reduced to threepence per hour for mill workers.

1958:

March 5. Representative of Australian Workers Union requests an unannounced
inspection of the mill by the Workm ~'s Inspector because of the dusty conditions.

1958:

March 25. Unannounced visit by Assistant Mines Inspector to investigate the dust
problem at the Wittenoom Mill.

1958:

June 13. Colonial Mill opens. Wittenoom Gorge Mill still operating. Production
target 25,000 tons.

1959:

Annual Report of the Public Health Department expresses concern about numbers
of Wittenoom men affected by asbestosis and their relatively young age and the
extremely short dust exposures.

1959:

Investigation by Public Health Department WA of the occurrence of silicosis and
asbestosis in miners employed at Wittenoom.

1959:

February. Sleggs C. reports presence ofmesothelioma in South African crocidolite
workers . Published as Johannesburg Pneumoconiosis Conference Proceedings,
1960.

1959:

WA Health Department official Dr James McNulty discovers six cases of lung
damage among Wittenoom workers. He warns the mine manager, and writes the
first of a series of warnings.

1960:

X-ray survey by the Public Health Department indicates January considerable
silicosis/asbestosis in the Wittenoom workforce. Immediate dust suppression
requested.

1960:

Closure of Wittenoom Mill. All milling now conducted at Colonial Mill.

1960:

Dr J. McNulty of Public Health Department diagnosed the first mesothelioma case
arising from Wittenoom. The patient had worked at the mine for two years in the
late 1940's. (Published 1962).

1960:

July 14. WA Mines Department.received a reply from the South African Acting
Government Mining Engineer indicating methods of airborne dust measurement
and dust control and were informed of the problems of asbestosis and silicosis in
South African asbestos industry.
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1960:

Octob~r 26. Dr J. McNulty informs Mines Department of results of chest X-rays
taken ~ S~~te~ber 1960. Out of 199 workers, 25 indicate early signs of
asbestos1s/s1hcos1s, and 19 show advanced development. Evidence shows
increasing severity with increased duration of exposure.

1960:

Wagner paper published. A 'new' disease, mesothelioma (fatal cancer of the
lining of the lungs), discovered among people exposed to asbestos in South Africa.

1960:

Annual report of WA Commissioner for Public Health says working at Wittenoom
is thirty times more dangerous than other mining.

1961:

Dr G. Oxer, CSR Medical Officer, sought Public Health Department advice
regarding the danger of blue asbestos, then wrote to Mr Frank Sheehan, Clerk of
Council from the Tablelands Shire Council, advising him of the dangers. His
concern was aroused by an inquiry from Mr Sheehan about the danger of asbestos
tailings being used for roads, driveways and children's playgrounds.

1961 :

May. Production of asbestos fibre to increase from 260 tons per week to 500 tons
per week.

1961:

First case of mesothelioma detected among ex Wittenoom workers. Man dies.

1961:

Britain cuts m~um exposure level of asbestos in the workplace from 176 to
five particles per cubic centimetre.

1961:

October 2-10. Dr J. McNulty requests a meeting between the management of
Australian Blue Asbestos Ltd and representatives of the Public Health Department
and the Mines Department to discuss the problems of asbestosis in the workforce
and high dust levels. Agreement at the meeting, that attempts would be made to
improve the ventilation in the mine and the mill and to institute a system of
improved fibre and dust counting.

1961/65:

More than 100 cases oflung disease among Wittenoom workers and ex-workers more than for all the other mines in Western Australia.

1962:

Dr J. McNulty wrote to the CSR's consultant physician warning of the dangers of

I

exposure to asbestos. Included results of medical examinations carried out on
workers at the site drew attention to the significant number of men seriously
affected at early ages and short exposures.
1962:

October 23. M~jor collapse in the Colonial Mine.

1962:

December 15. Dr J. McNulty of the Public Health Department publishes an
account ofthe first victim of mesothelioma from Wittenoom Mine in the Medical
Journal of Australia.

1963:

October 9. Long Wall Stoping suggested as a way of increasing efficiency of
mining operation.
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1964:

Request made by Public Health Department for an expert from ·NSW (Gersh
Major) to measure and report on the dust concentrations in the mine and mill.

1965:

July 25. Continued Mines Inspector reports indicating dusty conditions in the mill
and mine.

1965:

Local council warned that the tonnes of asbestos tailings being spread around
Wittenoom could even threaten tourists.

1966:

October 8. Mr Gersh Major from the Occupational Health Unit of the School of
Public Health and Tropical Medicine commences air sampling program at the
Colonial Mill and Mine using long running thermal precipitators.

1966:

December 1. Closure of the Colonial Mine, the last operating mine at Wittenoom
due to the economics of mining. Total production 1943-1966 was 161,000 tons of
crocidolite fibre.

1966:

G. Major of the Commonwealth Health Department is highly critical of dust at the
mine and the mill. CSR closes the mine two weeks later.

1969:

On the basis of mesothelioma risk, the UK introduces an exposure standard of 0.2
fibres/cc for crocidolite, in an attempt to r~strict its use.

1973:

October 27. Air Monitoring - Public Health Department. Air samples taken in
and around the township by Mr Moyle. They were examined in 1975.

1973:

October 2. A Public _Health Department Inspector reported that tailings at
Wittenoom were being sold at $15 per ton for making concrete.

1974:

First public warning of the dangers of blue asbestos: Bulletin magazine cover
story, 'Is This Killer In Your Horne?'

1977:

July. Air Monitoring - Public Health Department. Dr A. G. Cumpston and
Mr D.Sykes visited Wittenoom to take air samples. Samples taken by driving
around the town in a car with a sampling head protruding from the boot of the car.

1977:

November. Air Monitoring - Mines Inspector. A sample of dust from a personal
sampler worn by a Mines Inspector for half an hour outside the school and one
hour outside the hotel was found to contain approximately 0.2 fibres/cc. This
equalled the British threshold limit for occupational exposure, and it was decided
to embark on a more detailed sampling program.

1977:

X-rays taken of the 146 adults at Wittenoorn. No direct evidence of asbestos
related disease detected in any x-ray.

1977:

Cornelius Maas becomes the first rnesothelioma victim to sue CSR subsidiary that
ran the mine. Dies before the case gets to court.
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1978:

November. Government decides to phase out the town of Wittenoom. Decision
follow the publication of a booklet "The Health Haz.ard at Wittenoom" containing
the results of air sampling and an appraisal of world-wide medical information.

1978:

September. Air Monitoring - Public Health Department. A volunteer group of
citizens wore personal dust samplers for periods of six hours at a time.

1978:

June 14. The Wittenoom Trust set up by CSR to provide financial help to ex
employees affected by asbestos diseases.

1978:

November. Government announces the closure of Wittenoom based on an
appraisal of world-wide medical information on the harmful effect of airborne blue
asbestos fibres.

1979:

August. Formation of the Wittenoom Health and Works Committee.

1980-83: Shire of Ashburton close some Wittenoom streets and complete a kerbing and
resealing program. Tailings removed from town street reserves.
1980:

Hancock & Wright demolish 13 houses in the town.

1980:

October. Long term air monitoring in the Wittenoom Primary School grounds
using a vertical elutriator.

1980:

December. Cabinet decides to ban connection of essential services (water and
electricity) to new residents arriving in Wittenoom.

1980:

Air Monitoring - Public Health Department.

1980/83:

Shire of Ashburton. Closure of some Wittenoom streets, a kerbing and resealing
program completed. Tailings removed from town street reserves.

1981:

March. The State Government, for the second time, reaffirms the phasing out of ·
the town and initiates planning for a new tourist resort.

1984:

April 2. Air Monitoring - Public Health Department.

1984:

October.
Government phasing out policy modified to ensure that State
Government existing facilities and services and the Fortescue Hotel are maintained
until alternatives are available.

1985:

Hancock & Wright demolish about 60 houses in the town.

1985:

March 26. Air Monitoring - Wittenoom Health and Works Committee.
Wittenoom Health and Works Committee commissions the Geraldton Building
Company to undertake the Wittenoom Environmental Engineering Study which
involved air monitoring.

1985:

December 18. Wittenoom Primary School closed.

77

It

1986:

March. Air Monitoring Program - Department of Conservation and environment.
. "Wittenoom Airborne Asbestos Study" 322 samples from 7 stations.

1987:

May. State Government demolishes buildings and removes asbestos tailings from
34 acquired properties.

1988:

First victories in court for Wittenoom mesothelioma victims. Judge rules CSR
acted with 'continuing, conscious and contumelious' disregard for its workers'
safety.

1988:

May 25. First successful common law claim by an ABA employee with
mesothelioma.

1988:

May 28. First common law claim by a former wharf labourer who loaded blue
asbestos from Wittenoom onto ships at Point Samson.

1988:

June. State Government demolishes buildings and cleans up 15 acquired properties
including the school.

1988:

September 27. CSR acknowledges liability for asbestos related disease at
Wittenoom.

1989:

January. First successful common law claim for mesothelioma from a past
Wittenoom town resident who lived there as a child.

1989:

December 16. Wittenoom Police Station is closed.

1989:

Wittenoom toll tops 500; National Health and Medical Research Council predicts
the final toll will be two thousand.

1990:

January. Durmar Motel is demolished.

1990:

March. Air Monitoring - Shire of Ashburton. Personal samples obtained on 2
Shire workers based in Wittenoom.

1990:

March 19. Wittenoom Nursing Post, based at the old hospital, is closed.

1990:

April. Shell garage is demolished.

1992:

Recommendations of the Nevill Report rejected by Cabinet.

1992:

February. Present inquiry into Asbestos issue commences.

1992:

May. Air Monitoring - NIOHS/Wittenoom Inquiry Study.

1992:

August. Nevill Report published.

1992:

September. Inquiry reports to Premier Carmen Lawrence MLA.

1992:

October 31. Fortescue Hotel closes.
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1992:

November 4. Hon Ernie Bridge MLA, Minister for the North -West announces
that Government will continue its policy to phase-down activity in Wittenoom and
demolish all Government-owned buildings there, including the Fortescue Hotel.

1993:

August Hancock sell 74 blocks and 4 houses in Wittenoom. The blocks sold for

$150 - $300.
1993:

August. The Deputy Premier, the Hon Hendy Cowan, MLA visited Wittenoom
and announced that he wanted to accelerate a strategy to deal with the problem of
asbestos contamination in the town and surrounding areas.

1993:

November. Airport is officially closed.

1993:

December 17. Government appoints engineering consultants CMPS & F to assess
the practicability and cost of cleaning-up asbestos from the Wittenoom town site.

1993:

The issue needs to be resolved so that the tourism based around the Hamersley
Ranges and the Karijini National Park can be placed on a firmer basis.

1993:

Wittenoom residents would not be forced to leave the town but the Government
would not encourage new residents to the town nor would the Fortescue Hotel be
re-opened.
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APPENDIX THREE

LIST OF SUBMISSIONS RECEIVED BY THE COMMITTEE

Australia n Water Authority (Port Red.land)
Campbell, G.
Clarke, K. & D. and Smith, A. & J.
Design-A -Tour
Doust, D.H.
Environm ental and Earth Science Consulta nts
Gibb, W.D.
Godwin, J.H.
Gorham, H.
Hamilton , R.H.
Hill, H.
Kevan, P.
McKenna , B.
Nevill, Hon. M.
Oliver, R.
Pearce, A.K.
Pilbara Developm ent Commiss ion
Scott, D.
Shire of Ashburto n
Skidmore , B.R. & M.E.
Smith, G.
Snappy Gum Safaris
Soter, F.
State Developm ent Departme nt
Stirling, N .E.
Thomas, L.
Western Media Advertisi ng Consulta nts Pty Ltd
Western Australia n Water Authority (Karratha )
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APPENDIX FOUR
FORMAL EVIDENCE
Approximately 635 pages of formal evidence has been taken from Aves, Mr G.B., Director of Liquor Licensing, Western Australia
Bak.er, Mr T., Shire President, Shire of Ashburton
Berry, Professor J., Professor of Epidemiology and Biostatistics, Department
of Public Health, University of Sydney, New South Wales
Cox, Dr W.J., Former Director, Department of Regional Development and the
North-West 1983-89
Crane, Mrs R., Director, Regional Coordination Branch, Department of
Commerce
Crawford, Mr S., Manager for Regional Development, Tourist Commission
de Klerk, Dr N., Sir Charles Gairdner Hospital
Finucane, Mr A., General Manager, External Affairs, Hamersley Iron Pty Ltd
Gabriels, Mr N., Manager, Environmental Services, Building Management
Authority
Gordon, Mr L., Solicitor, Slater and Gordon
Guyton, Mr R.J., Former Special Projects Officer, Department of Regional
Development and the Northwest
Hamilton, Mr RA., Civil Engineer
Haynes, Mr C., Acting Director, Regional Services, Department of
Conservation and Land Management
Hewson, Mr G.S., Principal Scientific Officer, Department of Minerals and
Energy
Highman, Mr H.R., Manager, I~dustrial Licensing, Western Australia
Hollingworth, Mr J.H., Manager, Industrial Diseases Division, State
Government Insurance Commission
Jones, Mr H., Manager, Industrial Diseases Division, Department of Minerals
and Energy
Kevan, Mr J.P., Engineer
Leigh, Dr J., Coordinator, Australian Mesothelioma Register, Worksafe
Australia, University of Sydney, New South Wales
Lugg, Dr R.S.W., Medical Consultant in Environmental Health, Western
Australian Health Department
Lynch, Mr R., Chief Finance Officer, Treasury Department
McNulty, Dr J., Consultant
Murphy, Dr P.J., Director, Resources Industry Development, Department
of Resources Development
Musk, Dr A.W., Physician in Respiratory Medicine, Sir Charles Gairdner
Hospital
Parker, Mr H., Tribal Elder, Younga Leena Bubjima Aboriginal Community
Powell, Mr R., Consultant, Environmental Protection Authority
Psaila-Savone, Dr P,, Principal Medical Officer, Environmental Health,
Western Australian Health Department
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Rogers, Dr A.J., Head of Occupational Hygiene Unit, Worksafe Australia,
University of Sydney, New South Wales
Rose, Mr W., Manager, Regional Operations Branch, Department of Land
Administration
Rush, QC, Mr J.T., Queens Counsel Owen Dixon Law Chambers,
Melbourne, Vic.
Schorer, Mr D.C., Acting Principal Legislation Officer, Department of Local
Government
Soter, Mr F., Resident of Wittenoom
Soter, Councillor H., Resident of Wittenoom
Swift, Ms D., Resident of Wittenoom
Swindells, Mr C., Assistant Director, Geological Survey, Departmentt of
Minerals and Energy
Vojackovic, Mr R., President, Asbestos Diseases Society of Australia
Wedlock, Mr G.L.W., Strategic Development Manager, BHP Iron Ore Pty
Limited
Wyatt, Mr C.D., Commissioner for Aboriginal Planning and Chairman of the
Aboriginal Lands Trust
Young, Mr J., Senior Assistant Crown Solicitor, Ministry of Justice
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APPENDIX FIVE

COMMITTEE ACTMTIES

Formal Visit of Inspection 25-28 November 1993

The following areas covering some 800 kilometres of Wittenoom and the Karijini National
Park were visited by the Committee Airport runway and surrounding areas
Asbestos tailings dumps
Auski Road House
Community centre
Conditions of streets and pavements in and around the town of Wittenoom
Fortescue Hotel
General store
Gorges in the general area.
Karijini National Park
Marandoo rail line
Marandoo Iron Ore camp
Mine Site and surrounding creek beds
Proposed link up and new roads for the area
School and playground areas
Sign posts in and around the town
Suitable access roads into the Karijini National Park also covering access from
the norther perimeter
.
The overall aspect of the region and the potential for nature tourism in the
area
Wittenoom Hospital
The Committee ·has formally met on twenty-two occasions in addition to its other activities,
and has informally met from time to time to review matters pertinent to its terms of reference;
met with persons and corresponded with appropriate companies and organisations to obtain
information relevant to its inquiries.
The Committee acknowledges the assistance of those many persons and organisations who
have privately and willingly contributed to the work of the Committee, particularly Hon. Mark
Nevill, MLC and the various Government Departments who unreservedly provided
,_ information and files to the Committee.

83

APPENDIX SIX

STATEMENT OF ACTUAL (OR ESTIMATED) COSTS
OF THE SELECT COMMITTEE ON WITTENOOM
IN ACCORDANCE WITH STANDING ORDER 378(b)

Travel Expenses
Wittenoom <November 1993)
$

Members
Staff

-

Air Travel
Allowances
Air Travel
Allowances

Hire Cars
Incidental Expenses

2 380
4 000
1 190
1 579
1 128

594

$10 871

General Expenses
Advertising
Consultancy {actual to 30.6.94)
Consultancy {estimated to 3.8.94)
Postage/Stationer y/felephones
Printing of Report ( estimated)
Postage of Report (estimated)
Refreshments
Staff Training
Witnesses
Witnesses

6 344
24 060
3 000
280
7 000
300
380

-

-

450
-

4 717
Air Travel
Allowances and
incidental expenses
625
__2Q

Incidental expenses

$47 206

$58077
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APPENDIX SEVEN
REFERENCES

1

Western Australian Department of Minerals And Energy, Mining Operations Division
(1993), Asbestos Management in Mining. Published Perth, Western Australia,
Department of Minerals and Energy.

2

Public Health bepartment W.A., Division of Occupational Health, Clean Air, Noise
Abatement (Dec 1978), The Health Hazard at Wittenoom.

3

Nevill, M. & Rogers, A. Inquiry into Asbestos Issues at Wittenoom, August 1992.

4

Health Department W.A. (Aug 1992), Review of the Mark Nevill/Alan Rogers' Report,
Inquiry into Asbestos Issues at Wittenoom, Submission 14, 1993.

5

Carbon, B.A., Chairman, Environmental Protection Authority, W.A. (Oct 1992),
Wittenoom Comments on the Nevill Report, Submission 14, October, 1993.

6

Crane, R., Acting Executive Director, Department of Occupatio•nal Health, Safety And
Welfare of Western Australia (October, 1992), Mark Nevill Report, Submission 14,
October, 1993.

6 cont'd.

Young, J., Senior Assistant Crown Law Solicitor, Crown Law Department, Wittenoom
Inter-departmental Committee: Issues Raised by Inquiry into Asbestos Issues at
Wittenoom, Submission 14, Select Committee on Wittenoom, October 1993.

7

Not used.

8&9

de Klerk, N. (1Q94), "Environmental Mesothelioma", in Bignon J, et al, (eds) The
Mesothelial Cell and Mesothelioma, Chapter 2, p.19-36 Marcel Dekker, New York

10 & 11

Doll, R. & Peto, J. (1988), ASBESTOS : Effects On Health Of Exposure To Asbestos,
Health & Safety Commission, London: Her Majesty's Stationery Office.

12 & 13

Western Australian Legislative Assembly Select Committee on Wittenoom, Leigh, J.,
Head, Epidemiology Unit, National Institute of Occupational Health and Safety; Senior
Lecturer, Department of Occupational Health, University of Sydney; Coordinator,
Australian Mesothelioma Register, Transcript of Evidence, 6 December, 1993.

14

Western Australian Legislative Assembly Select Committee on Wittenoom, Berry, G.,
Professor in Epidemiology and Biostatistics, Department of Public Health, University
of SydJ:tey, Transcript of Evidence, 29 November, 1993.

15

de Klerk, N. & Armstrong, B.K. (1992), "The Epidemiology of Asbestos and
Mesothelioma", in Henderson, D.W. et al (eds), MALIGNANT MESOTHELIOMA,
Chapter 7, p.223-250 New York., Hemisphere.

16

Hansen, J., de Klerk, N.H., Eccles, J.L., Musk, A.W. & Hobbs, M.S.T. (1993),
"Malignant Mesothelioma After Environmental Exposure To Blue Asbestos", Int. J.
Cancer: 54, p.578-591.

17

Pelnar, P.V. (1985), "Asbestos (mesothelioma and lung cancer)", Encyclopaedia of
Occupational Health and Safety, p191-197, 3rd revised edition, ILO Geneva.

18

Gilson, J.C. (1985), "Asbestos (mesothelioma and lung cancer)", Encyclopaedia of
Occupational Health and Safety, pl&7-191, 3rd revised edition ILO Geneva.
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19

Hills, B. (1989), "Blue Murder Two Thousand Doomed to Die -The Shocking Truth
about Wittenoom's Deadly Dust", Sun Books, Melbourne.

20

Western J\ustralian Legislative Assembly Select Committee on Wittenoom, McNulty,
Dr J., retired, ex Commissioner of Public Health and Medical Services, Health
Department of Western Australia Transcript of Evidence, 1 November, 1993.

21

Western Australian Legislative Assembly Select Committee on Wittenoom, PsailaSavona, Dr. P., Principal Medical Officer, Environmental and Occupational Health,
Health Department of Western Australia, Transcript of Evidence, Oct I 8, I 993.

22

Western Australian Legislative Assembly Select Committee on Wittenoom, PowelJ,
Ronald Alvin, Environmental Consultant/Primary Producer (representing the
Environmental Protection Authority of Western), Australia, Transcript of Evidence,
11 March, 1994.

23

Western Australian Legislative Assembly Select Committee on Wittenoom, Musk,
Dr. A. W., Physician in Respiratory Medicine, Sir Charles Gairdner Hospital, Western
Australia, & de Klerk, Dr. N., Epidemiologist, Sir Charles Gairdner Hospital, Western
Australia, Transcript of Evidence, 22 October, 1993.

24

Western Australian Legislative Assembly Select Committee on Wittenoom, Rogers,
A. J., Head, Occupational Hygiene Unit, Worksafe Australia, New South Wales,
Transcript of Evidence 8 November, 1993.

25

Department of Minerals and Energy, Western Australia (1992), Guideline - Management
of Asbestos in Mining.

26

Western Australian Legislative Assembly Select Committee on Wittenoom, Finucane J.,
General Manager - External Affairs, Hammersley Iron Pty Ltd, Western Australia,
Transcript oj Evid_,ence, 11 March 1994.

27

Western Australian Legislative Assembly Select Committee on Wittenoom, Gordon, L.
C., Senior Scientific Officer (Hygiene), Deparment of Occupational Health, Safety and
Welfare, Western Australia, Transcript of Evidence, 18 October, 1993.

28

Western Australian Legislative Assembly Select Committee on Wittenoom, Crane, R.,
Director, Regional Co-ordination Branch, Department of Commerce and Trade, Western
Australia, Transcript of Evidence, 12 October, 1993.

29

Western Australian Legislative Assembly Select Committee on Wittenoom, Lugg, Dr.
R.S.W., Medical Consultant in Environmental Health for the Health Depannent of
Western Australia, Transcript of Evidence, 20 December, 1993.

30

Western .Australian Legislative Assembly Select Committee on Wittenoom, McNulty,
J.C., retired, ex Commissioner of Public Health and Medical Services, Health
Department of Western Australia, letter dated 2 November, 1993.

30 cont'd.

Musk, A.W., et.al (1992), Abstract of a paper entitled Mesothelioma and Environmental
Asbestos, cited in Western Australian Legislative Assembly Select Committee on
Wittenoom, McNulty, J.C., retired, ex Commissioner of Public Health and Medical
Services, Health Department of Western Australia, Letter dated 2 November, 1993.

31

Western Australian Legislative Council, Standing Committee on Constitutional Affairs
and Statutes Revision, Transcript of Evidence, Perth, 20 September, 1993.

32

Western Australian Legislative Council Seventh Report of the Standing Committ~ on
Constitutional Affairs and Statutes Revision, presented by the Hon. M. D. Nixon
(Chairman), 7 April, 1994.
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33
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Figure 1 Mesothelioma incidence rates by state
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Figure 2 Mesothelioma rates tor males and females
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Figure 3 Extrapolating backwards from the results of studies which found high Incidence of dis-

ease, towards expectancies of Incidence resulting from low level environmental exposure.

