GUIDELINES FOR DRINKING-WATER QUALITY

carcinogenicity in male rats, with high doses increasing the occurrence of neoplastic
nodules in the liver. The majority of evidence suggests that MCB is not mutagenic;
although it binds to DNA in vivo, the level of binding is low.

A health-based value of 300 pg/1 can be calculated for MCB on the basis of a TDI
of 85.7 pg/kg body weight, based on neoplastic nodules identified in a 2-year rat study
with dosing by gavage, and taking into consideration the limited evidence of carcino-
genicity. However, because MCB occurs at concentrations well below those of health
concern, it is not considered necessary to derive a formal guideline value. It should
also be noted that the health-based value far exceeds the lowest reported taste and
odour threshold for MCB in water.

MX

MX, which is the common name for 3-chloro-4-dichloromethyl-5-hydroxy-2-
(5H)-furanone, is formed by the reaction of chlorine with complex organic matter
in drinking-water. It has been identified in chlorinated humic acid solutions and
drinking-water in Finland, the United Kingdom and the USA and was found to be
present in 37 water sources at levels of 2—67 ng/l. Five drinking-water samples from
different Japanese cities contained MX at concentrations ranging from less than 3 to
9 ng/l.

Reason for not establishing  Occurs in drinking-water at concentrations well below those of health
a guideline value concern

Assessment date 2003

Principal references IPCS (2000) Disinfectants and disinfectant by-products
WHO (2003) MX in drinking-water

MX is a potent mutagen in bacteria and in cells in vitro and has undergone a
lifetime study in rats in which some tumorigenic responses were observed. These data
indicate that MX induces thyroid and bile duct tumours. IARC has classified MX in
Group 2B (possibly carcinogenic to humans) on the basis of rat tumorigenicity and
its strong mutagenicity.

A health-based value of 1.8 pg/l can be calculated for MX on the basis of the in-
crease in cholangiomas and cholangiocarcinomas in female rats using the linearized
multistage model (without a body surface area correction). However, this is signifi-
cantly above the concentrations that would be found in drinking-water, and, in view of
the analytical difficulties in measuring this compound at such low concentrations, it is
considered unnecessary to propose a formal guideline value for MX in drinking-water.

Nickel

Nickel is used mainly in the production of stainless steel and nickel alloys. Food is the
dominant source of nickel exposure in the non-smoking, non-occupationally exposed
population; water is generally a minor contributor to the total daily oral intake. How-
ever, where there is heavy pollution, where there are areas in which nickel that occurs
naturally in groundwater is mobilized or where there is use of certain types of kettles,
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of non-resistant material in wells or of water that has come into contact with nickel-
or chromium-plated taps, the nickel contribution from water may be significant.

Guideline value 0.07 mg/I (70 pg/I)

Occurrence Concentration in drinking-water normally less than 0.02 mg/l, although
nickel released from taps and fittings may contribute up to 1 mg/l;in
special cases of release from natural or industrial nickel deposits in the
ground, concentrations in drinking-water may be higher

TDI 12 pg/kg body weight, derived from a LOAEL established after oral
provocation of fasted patients with an empty stomach

Limit of detection 0.1 pg/l by ICP-MS; 0.5 pg/l by flame AAS; 10 ug/I by ICP-AES

Treatment performance 20 pg/l should be achievable by conventional treatment (e.g. coagulation).
Where naturally occurring nickel is mobilized in groundwater, removal
is by ion exchange or adsorption. Where nickel leaches from alloys in
contact with drinking-water or from chromium- or nickel-plated taps,
control is by appropriate control of materials in contact with the drinking-
water and flushing taps before using the water.

Guideline value derivation

® allocation to water 20% of TDI
® weight 60 kg adult
® consumption 2 litres/day
Additional comments Although the guideline value is close to the acute LOAEL, the LOAEL

is based on total exposure from drinking-water, and absorption from
drinking-water on an empty stomach is 10- to 40-fold higher than
absorption from food. Basing the total acceptable intake for oral
challenge from studies using drinking-water on an empty stomach in
fasted patients can therefore be considered a worst-case scenario.

A general toxicity value of 130 pg/I could be determined from a well-
conducted two-generation study in rats. However, this general toxicity
value may not be sufficiently protective of individuals sensitized to nickel,
for whom a sufficiently high oral challenge has been shown to elicit an
eczematous reaction.

Assessment date 2004

Principal reference WHO (2005) Nickel in drinking-water

IARC concluded that inhaled nickel compounds are carcinogenic to humans
(Group 1) and that metallic nickel is possibly carcinogenic (Group 2B). However,
there is a lack of evidence of a carcinogenic risk from oral exposure to nickel. In a
well-conducted two-generation reproductive study in rats administered nickel by
gavage, a clear NOEL was observed for adult rats and their offspring for all the end-
points studied, including integrity and performance of male and female reproduct-
ive systems, growth and development of offspring and post-implantation/perinatal
lethality. Allergic contact dermatitis is the most prevalent effect of nickel in the general
population.
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