GUIDELINES FOR DRINKING-WATER QUALITY: FOURTH EDITION
INCORPORATING THE FIRST AND SECOND ADDENDA

IARC has classified 1,2-dichloroethane in Group 2B (possible human carcino-
gen). It has been shown to produce statistically significant increases in a number of
tumour types in laboratory animals, including the relatively rare haemangiosarcoma,
and the balance of evidence indicates that it is potentially genotoxic. Targets of 1,2-
dichloroethane toxicity in orally exposed animals included the immune system, cen-
tral nervous sytem, liver and kidney. Data indicate that 1,2-dichloroethane is less
potent when inhaled.

1,1-Dichloroethene

1,1-Dichloroethene, or vinylidene chloride, is used mainly as a monomer in the pro-
duction of polyvinylidene chloride co-polymers and as an intermediate in the syn-
thesis of other organic chemicals. It is an occasional contaminant of drinking-water,
usually being found together with other chlorinated hydrocarbons. There are no data
on levels in food, but levels in air are generally less than 40 ng/m*® except at some
manufacturing sites. 1,1-Dichloroethene is detected in finished drinking-water taken
from groundwater sources at median concentrations of 0.28-1.2 ug/l and in public
drinking-water supplies at concentrations up to 0.5 pg/l.

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

Assessment date 2004

Principal references IPCS (2003) 1,1-Dichloroethene (vinylidene chloride)
WHO (2005) 1,1-Dichloroethene in drinking-water

1,1-Dichloroethene is a central nervous system depressant and may cause liver
and kidney toxicity in occupationally exposed humans. It causes liver and kidney
damage in laboratory animals. IARC has placed 1,1-dichloroethene in Group 3 (not
classifiable as to its carcinogenicity to humans). It was found to be genotoxic in a
number of test systems in vitro but was not active in the dominant lethal and micro-
nucleus assays in vivo. It induced kidney tumours in mice in one inhalation study but
was reported not to be carcinogenic in a number of other studies, including several in
which it was given in drinking-water.

A health-based value of 140 pg/l (rounded value) can be calculated on the basis
of a TDI of 0.046 mg/kg body weight, derived using the benchmark dose (BMD)
approach from a study in which the critical effect was minimal hepatocellular mid-
zonal fatty change in female rats. However, this value is significantly higher than the
concentrations of 1,1-dichloroethene normally found in drinking-water. It is there-
fore considered unnecessary to set a formal guideline value for 1,1-dichloroethene in
drinking-water.

1,2-Dichloroethene

1,2-Dichloroethene exists in a cis and a trans form. The cis form is more frequently
found as a water contaminant. The presence of these two isomers, which are metab-
olites of other unsaturated halogenated hydrocarbons in wastewater and anaerobic
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groundwater, may indicate the simultaneous presence of other organochlorine
chemicals, such as vinyl chloride. Accordingly, their presence indicates that more
intensive monitoring should be conducted. There are no data on exposure from
food. Concentrations in air are low, with higher concentrations, in the microgram
per cubic metre range, near production sites. The cis isomer was previously used as
an anaesthetic.

Guideline value 0.05 mg/I (50 pg/l)

Occurrence Has been found in drinking-water supplies derived from groundwater at
levels up to 120 pg/I

TDI 17 pg/kg body weight, based on a NOAEL (for increases in serum
alkaline phosphatase levels and increased thymus weight) of 17 mg/
kg body weight from a 90-day study in mice administered trans-1,2-
dichloroethene in drinking-water, using an uncertainty factor of 1000
(100 for interspecies and intraspecies variation and 10 for the short
duration of the study)

Limit of detection 0.17 pg/l by GC-MS

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

Guideline value derivation

® allocation to water 10% of TDI
® weight 60 kg adult
® consumption 2 litres/day
Additional comments Data on the trans isomer were used to calculate a joint guideline value

for both isomers because toxicity for the trans isomer occurred at a lower
dose than for the cis isomer and because data suggest that the mouse is a
more sensitive species than the rat.

Assessment date 1993

Principal reference WHO (2003) 1,2-Dichloroethene in drinking-water

There is little information on the absorption, distribution or excretion of 1,2-
dichloroethene. However, by analogy with 1,1-dichloroethene, 1,2-dichloroethene
would be expected to be readily absorbed, distributed mainly to the liver, kidneys and
lungs and rapidly excreted. The cis isomer is more rapidly metabolized than the trans
isomer in in vitro systems. Both isomers have been reported to cause increased serum
alkaline phosphatase levels in rodents. In a 3-month study in mice given the trans
isomer in drinking-water, there was a reported increase in serum alkaline phosphat-
ase and reduced thymus and lung weights. Transient immunological effects were also
reported, the toxicological significance of which is unclear. Trans-1,2-dichloroethene
also caused reduced kidney weights in rats, but at higher doses. Only one rat toxicity
study is available for the cis isomer, which produced toxic effects in rats similar in
magnitude to those induced by the trans isomer in mice, but at higher doses. There are
limited data to suggest that both isomers may possess some genotoxic activity. There
is no information on carcinogenicity.

385





