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13.5 Asbestos
43.5.1 General description
Identity

Ashescos is 2 geaeral term for fibsous silicae minerals containing iron, magne-
<ium, calcium, of sodium These can be divided lnto two mdin groups, namely

" sexpentine (c.g. chrysotile) and amphibole (c.g. amosite, crocidolite, and twema-

lite).
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Physl_cachemlcat properties

Chuysatile is easily degraded by steong acids, whereas amphiboles are more resis-
tanc, The vatious forms of ashestos arc generally resistant ta atkali, The chemical
sanure and crystalline srucrure of asbestos impart 1o it 2 number of characteris-
tics, including high rensile strength, durabilicy, Hexibility, and resistance to heat
and chcmia.ls (1. . ) ’

Major uses

Asbestos, pacticulasly cheysodle, is used in a large number of applicadons, par-
ticularly in construction smatesials, such as asbestos-cement (A/C) sheet and pipe,

electtical and thermal insulation, and friction products, such as brake linings and

clurch pads (1).

13.5.2 Analytical methods

The method of choice for the quantitative determination of ashestos in ambient
air and water is transmission electron microscopy (TEM) with identification
by energy-dispersive X-ray analysis and . selecred-area electron diffraction
(TEM/SAED). Howsver, TEM/SAED is costly; and preliminary screcaing with
TEM alone (2), which has a detection limic of below 0.1 million fibres per litre
(MFL) in water (3), is therefore often used.

13.5.3 Environmental levels and human-exposure
Alr

Mean chrysotile concentrations at 24 locations in southern Ontario (Canada)
ranged from <2 to 11 fibres longes than 5 pom per litre. Concentrations at 10 re-
mote mural locations were all below che detection limit in this swdy (<2
Ebreslitre) (2, 4). Levels in samples from downtown and suburban locations in
Stockholm (Sweden) were in the range 1-3 fibres longer than 5 pm per Hue
(1, 4). .

‘Aisborne asbestos may be released from rapwater in the homé. Mean air-
borne asbestos concentrations were significamly higher (1.7 ag/m?®) in theee
bLomes with water containing clevated concentrations of asbestos than in three
cantrol homes (0.31 ng/m3); however, the difference in concentration was due
primazily increased numbers of short fibres (<1 pm), which are considered to
pose little health risk. Moreover, all the fibre concentrations found in this limited
study were within the range of those measurcd in indoor and cutdoor air in
other investigations (5), Negligible amounts of asbestos fibres were released to air

from water containing 40 10 MFL viaa conventional drum-type humidifies

{6).
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Water

Asbestos is introduced into water by the dissolution of asbestos-containing min-
erals and otes as well as from industrial cffluents, armospheric pollusion, and A/C
pipes in water-distibution systerms. Exfoliation of asbestos fibres from A/C pipes
is related to the aggressiveness of the water supply (3). Although A/C piping is
wsed in abour 19% of water-distibusion syscems in Canada, erosion of such pip-
ing appeated 1o’ contribute measucably to the asbestos content of water supplies -
at only two of 71 locations surveyed (7). In contrast, high levels of asbestas have
been recorded in association with the sevese deterioration of A/C pipe containing
chrysotile and crocidalite in Woodstack, New Yotk (USA) (8).

Chrysotile was the predominant type of asbestos. detceted in z national sur-
vey of the water supplies of 71 communities in Canads; concenmations varied
Fram not detectable {<0.1 MFL) 1o 2000 MFL, while median fibre lengths were
in the range 0.5-0.8 prm, It was estitnated that concenzrations were >1 MFL in
the water supplies of 25% of the population, >10 MFL for 5% of the population,

_ and >100 MFL for 0.6% of the population. Concentrations were higher in raw

than in trcated water (7).

The results of a rumber of surveys indicate thac most of the population of
the USA consumes drinking-water containing asbestos in copcentrations below 1
MFL (7). In 1974, concentradons of optically visible Bbres up to 33 MEL were
detected in drinking-water supplies in the Netherlands (10), The results of a suc-
vey of asbestos concentrations inrawand treaced waters in the United Kingdom

suggese that most drinking-waters contain asbestos fibres in conacentrations vary-
ing from not detecrable up wa 1 MEL (11).

Food

The ashestos content of solid foodstuffs has aot been well scudicd because of the
lack of a simple, reliable analytical method. Foods that contain soil particles,
dust, or dirt probably contain asbestos Gbres; crude estimates suggest that the
intake of asbestos in food may be significant in comparison with that in
drinking-water (12). Concencrations of 0,151 MFL and 4,3-6.6 MEL in beer
and 1.7-12.2 MFL in soft drinks have been reported (13).

13.5.4 Kinetics a;nd metabolism in laboratory animals and humans

Information on the sransmigration of ingested asbestas theough the gastrointes
dinal trace to other tissues is conteadictory (4 3 ). Available dara indicate that
penetration, if iv occurs at all, is extremely limiced. :

169



GU!DELINES FOR DRINKING-WATER QUALITY

43.5.5 Effects on laboratory animals and in vitro test systems
Hepraduct!vé toxicity; embryotoxicity, and teratogeniclty

Administration of 4400 mg of chrysosile per kg of bady weight ta CD-1 mice
on days 115 of pregnancy did not affect the survival of the progeny. In vimre ad-
ministration did not intesfere with implantation on wansfer of exposed blasto-
cysts to recipicnt females but did result in a decrease in post-implantation
survival. The auchars concluded thar ashestos was not teratagenic in these studies
(14,

Mutagenicily and related end-points

Although nor mutagenic, all types oF ashestos have induced chromasemal aberra-
tions in #n vitro studies (15). In in vive studies, a single oral administeation of
chrysotile did not increase the frequency of micronuclet in mice, and there was
1o increase in chromosomal abesrations in monkeys following oral administra-
tion of chrysatile by gavage (10).

Carclnogenicity .

Although the carcinogenicity of inhaled asbestos is well established, there is ne
conclusive evidence that ingested asbestos Is carcinogenic (1, 3, 16).Ina series of
excensive investigations involving treatment groups of 250 animals of each sex
(17-19), no treatment-related increases in tumour incidence were observed in
Syrian golden hamsters fed 1% amosite ot shore-range (98% shorter than 10 pm)
or inrermediate-range (65% longer than 10 pm) chrysotile, or in Fischer 344 rats
fed 1% tremolite or amosite or short-range chrysotile In the diet over their life-
time. Although the incidence of beniga cpithelial neoplasms in the gastroinies-
tinal tract in male Fischer 344 rats fed 1% intermediate-range chrysadle was
significantly increased as compared with that in pooled controls from conrcmpo-
rary liferime asbestos feeding studies in the same Jaborarory, the increase was not
staristically significant in comparison with the dara for concurrent conerols and
vas Jimited to one sex. ‘

13.5.6 Effects on humans

The health hazards associated with the inhalation of asbestos in the occupational
eavironment have long been recopnized and include asbestosis, bronchial carci-
noms, malignant mesothelioma of the pleura and peritoncum, and possibly
cancers of the gastrointestinal wract and larynx. In contrast, lizzle convincing
evideace has been found of the carcinogenicity of ingested asbestos in cpidemio-
logical studies of populations supplied with drinking-water containing high
concenteations of asbestos (1, 15, 19-26). Morcover, the abiliry of asbestos fibres
ingested in drinking-water to migrace through the walls of the gastrointestinal
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crace in sufficient numbess w cause adverse Jocal or systemic effects is the subject
of considerable disagreement (1, 27, 28),

In ccological population studies (1, 20, 22-25) (i.c. studies in which indi-
vidual exposures weee not estimared and population mobility was not adequaccly -
addressed), no consistent evidence was found of an associarion between cancer
mortality or incidence and the ingestion of asbestos in drinking-warer, In an ana-
lytical epidemiological (case—control) study that was inherently more sensitive
than the ccological studics, there was no consistenc cvidence of a cancer risk asso-
ciated with the ingestion of asbestos in drinking-watef in Puget Sound, where
levels up to 200 MFL were observed (26). ) .

13,5.7 Conclusions

Although asbestos is a known human carcinogen by the inhalation route, avail-
able epidemiological studies do not suppost the hypothesis tharan increased can-
cer risk is 2ssaciated with the ingestion of asbestos in drinking-water. Morcover,
in cxtensive feeding studies in animals, asbestos has not consistently increased the
incidence of cumours of the gastrofntestinal tract, There is thercfore no consis-
tent, convincing evidence that ingested asbestos is hazacdous to health, and itls
concluded that there is no need to establish a guideline value for asbestos in
drinking-water,
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13.6 Barium
13.6.1 General descriplion
identity '

Basium is present as a trace element in both jgneous and sedimentary rocks, Al-
though it is nat found free in nature (1), it ocours in a number of compaunds,
most commonly barium sulface {bazite) and, to a lesser extent, barium cacbonate
(wicheritc).
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