GUIDELINES FOR DRINKING-WATER QUALITY

an ADI of 0-0.1 mg/kg body weight established by JMPR, based on haematological
effects observed in a 2-year dietary study in rats. However, because bentazone occurs
at concentrations well below those of health concern, it is not considered necessary to
derive a health-based guideline value.

Benzene
Benzene is used principally in the production of other organic chemicals. It is present in
petrol, and vehicular emissions constitute the main source of benzene in the environ-
ment. Benzene may be introduced into water by industrial effluents and atmospheric
pollution.

Guideline value 0.01 mg/I (10 pg/l)

Occurrence Concentrations in drinking-water, when present, generally much less than
5ug/l

Basis of guideline value  Robust linear extrapolation model (because of statistical lack of fit of some

derivation of the data with the linearized multistage model) applied to leukaemia and

lymphomas in female mice and oral cavity squamous cell carcinomas in
male rats in a 2-year gavage study

Limit of detection 0.2 pg/l by GC with photoionization detection and confirmation by MS

Treatment performance 0.01 mg/l should be achievable using GAC or air stripping

Additional comments Lower end of estimated range of concentrations in drinking-water
corresponding to an upper-bound excess lifetime cancer risk of 10~° (10-80
pg/l) corresponds to the estimate derived from data on leukaemia from
epidemiological studies involving inhalation exposure, which formed the basis
for the previous guideline value.The previous guideline value is therefore

retained.
Assessment date 1993
Principal reference WHO (2003) Benzene in drinking-water

Acute exposure of humans to high concentrations of benzene primarily affects
the central nervous system. At lower concentrations, benzene is toxic to the haemato-
poietic system, causing a continuum of haematological changes, including leukaemia.
Because benzene is carcinogenic to humans, IARC has classified it in Group 1. Haema-
tological abnormalities similar to those observed in humans have been observed in ex-
perimental animal species exposed to benzene. In animal studies, benzene was shown
to be carcinogenic following both inhalation and ingestion. It induced several types of
tumours in both rats and mice in a 2-year carcinogenesis bioassay by gavage in corn
oil. Benzene has not been found to be mutagenic in bacterial assays, but it has been
shown to cause chromosomal aberrations in vivo in a number of species, including
humans, and to be positive in the mouse micronucleus test.

Beryllium

The primary source of beryllium compounds in water appears to be release from coal
burning and other industries using beryllium. Other sources of beryllium in surface
water include deposition of atmospheric beryllium and weathering of rocks and soils
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containing beryllium. Beryllium is not likely to be found in natural water above trace
levels as a result of the insolubility of beryllium oxides and hydroxides in the normal
pH range.

Reason for not establishing Rarely found in drinking-water at concentrations of health concern
a guideline value

Assessment date 2009

Principal references IPCS (2001) Beryllium and beryllium compounds
WHO (2009) Beryllium in drinking-water

As beryllium is rarely, if ever, found in drinking-water at concentrations of
concern, it is not considered necessary to set a formal guideline value.

A health-based value for beryllium in drinking-water of 12 pg/l can be calculated
based on an allocation of 20% of the TDI of 2 pg/kg body weight, derived from a long-
term study in which dogs exhibited lesions of the small intestine, to drinking-water
and assuming a 60 kg adult drinking 2 litres of water per day. This allocation is prob-
ably conservative, as the limited data on food indicate that exposure from this source
is likely to be well below the TDI.

Although beryllium appears to be found in drinking-water sources and drinking-
water at low concentrations, the database on occurrence is limited, and there may be
specific circumstances in which concentrations can be elevated due to natural sources
where the pH is either below 5 or above 8 or there is high turbidity.

Boron

Boron compounds are used in the manufacture of glass, soaps and detergents and
as flame retardants. Naturally occurring boron is present in groundwater primarily
as a result of leaching from rocks and soils containing borates and borosilicates. The
borate content of surface water can be increased as a result of wastewater discharges,
but this use has decreased significantly, and levels of boron in wastewater discharges
continue to fall.

Guideline value 2.4 mg/| (2400 pg/l)

Occurrence Concentrations vary widely and depend on the surrounding geology and
wastewater discharges; for most of the world, the concentration of boron
in drinking-water is judged to be below 0.5 mg/I

TDI 0.17 mg/kg body weight, based on a BMDL  of 10.3 mg/kg body weight
per day for developmental toxicity (decreased fetal body weight in rats)
and an uncertainty factor of 60 (10 for interspecies variation and 6 for
intraspecies variation)

Limit of detection 0.15 pg/l by ICP-MS; 6-10 ug/I by ICP-atomic emission spectrometry (AES)

Treatment performance Conventional water treatment (coagulation, sedimentation, filtration)
does not significantly remove boron, and special methods need to be
used in order to remove boron from waters with high boron concentra-
tions.lon exchange and reverse osmosis processes may enable substantial
reduction but are likely to be prohibitively expensive. Blending with
low-boron supplies may be the only economical method to reduce boron
concentrations in waters where these concentrations are high.
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