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Trichloroacetonitrile

Available data are also insufficient to serve as a basis for derivation of a guideline value
for trichloroacetonitrile. The previous provisional guideline value of 1pg/litre was
based on a developmental toxicity study in which trichloroacetonitrile was adminis-
tered by gavage in tricaprylin vehicle, and a recent re-evaluation judged this study to
be unreliable in light of the finding in a more recent study that tricaprylin potenti-
ates the developmental and teratogenic effects of halogenated acetonitriles and alters
the spectrum of malformations in the fetuses of treated dams.

History of guideline development

The 1958, 1963 and 1971 WHO International Standards for Drinking-water and the
first edition of the Guidelines for Drinking-water Quality, published in 1984, did not
refer to halogenated acetonitriles. The 1993 Guidelines established provisional health-
based guideline values of 0.09 mg/litre for dichloroacetonitrile, 0.1 mg/litre for dibro-
moacetonitrile and 0.001 mg/litre for trichloroacetonitrile. The guideline values were
designated as provisional because of the limitations of the databases (i.e., lack of long-
term toxicity and carcinogenicity bioassays). Available data were insufficient to serve
as a basis for derivation of a guideline value for bromochloroacetonitrile.

Assessment date
The risk assessment was conducted in 2003.

Principal references

IPCS (2000) Disinfectants and disinfectant by-products. Geneva, World Health
Organization, International Programme on Chemical Safety (Environmental
Health Criteria 216).

WHO (2003) Halogenated acetonitriles in drinking-water. Background document for
preparation of WHO Guidelines for drinking-water quality. Geneva, World Health
Organization (WHO/SDE/WSH/03.04/98).

12.67 Hardness
Hardness in water is caused by dissolved calcium and, to a lesser extent, magnesium.
It is usually expressed as the equivalent quantity of calcium carbonate.

Depending on pH and alkalinity, hardness above about 200 mg/litre can result
in scale deposition, particularly on heating. Soft waters with a hardness of less than
about 100 mg/litre have a low buffering capacity and may be more corrosive to water
pipes.

A number of ecological and analytical epidemiological studies have shown a sta-
tistically significant inverse relationship between hardness of drinking-water and car-
diovascular disease. There is some indication that very soft waters may have an adverse
effect on mineral balance, but detailed studies were not available for evaluation.
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No health-based guideline value is proposed for hardness. However, the degree of
hardness in water may affect its acceptability to the consumer in terms of taste and
scale deposition (see chapter 10).

History of guideline development

The 1958 and 1963 WHO International Standards for Drinking-water did not refer to
hardness. The 1971 International Standards stated that the maximum permissible
level of hardness in drinking-water was 10 mEq/litre (500 mg calcium carbonate/litre),
based on the acceptability of water for domestic use. In the first edition of the Guide-
lines for Drinking-water Quality, published in 1984, it was concluded that there was
no firm evidence that drinking hard water causes any adverse effects on human health
and that no recommendation on the restriction of municipal water softening or on
the maintenance of a minimum residual calcium or magnesium level was warranted.
A guideline value of 500 mg/litre (as calcium carbonate) was established for hardness,
based on taste and household use considerations. No health-based guideline value for
hardness was proposed in the 1993 Guidelines, although hardness above approxi-
mately 200 mg/litre may cause scale deposition in the distribution system. Public
acceptability of the degree of hardness may vary considerably from one community
to another, depending on local conditions, and the taste of water with hardness in
excess of 500 mg/litre is tolerated by consumers in some instances.

Assessment date

The risk assessment was originally conducted in 1993. The Final Task Force Meeting
in 2003 agreed that this risk assessment be brought forward to this edition of the
Guidelines for Drinking-water Quality.

Principal reference

WHO (2003) Hardness in drinking-water. Background document for preparation of
WHO Guidelines for drinking-water quality. Geneva, World Health Organization
(WHO/SDE/WSH/03.04/6).

12.68 Heptachlor and heptachlor epoxide

Heptachlor (CAS No. 76-44-8) is a broad-spectrum insecticide, the use of which has
been banned or restricted in many countries. At present, the major use of heptachlor
is for termite control by subsurface injection into soil. Heptachlor is quite persistent
in soil, where it is mainly transformed to its epoxide. Heptachlor epoxide (CAS No.
1024-57-3) is very resistant to further degradation. Heptachlor and heptachlor
epoxide bind to soil particles and migrate very slowly. Heptachlor and heptachlor
epoxide have been found in drinking-water at levels of nanograms per litre. Diet is
considered to represent the major source of exposure to heptachlor, although intake
is decreasing.
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