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Assessment date 2003

Principal references FAO/WHO (2000) Pesticide residues in food—1999 evaluations 

WHO (2003) Chlorpyrifos in drinking-water 

JMPR concluded that chlorpyrifos is unlikely to pose a carcinogenic risk to hu-
mans. Chlorpyrifos was not genotoxic in an adequate range of studies in vitro and 
in vivo. In long-term studies, inhibition of cholinesterase activity was the main 
toxicological finding in all species.

Chromium 
Chromium is widely distributed in Earth’s crust. It can exist in valences of +2 to +6. In 
general, food appears to be the major source of intake. Chromium(III) is an essential 
nutrient.

Provisional guideline value Total chromium: 0.05 mg/l (50 µg/l) 

The guideline value is designated as provisional because of uncertainties 
in the toxicological database.

Occurrence Total chromium concentrations in drinking-water usually less than 2 µg/l, 
although concentrations as high as 120 µg/l have been reported

Basis of guideline value 
derivation

There are no adequate toxicity studies available to provide a basis for a 
NOAEL. The guideline value was first proposed in 1958 for hexavalent 
chromium, based on health concerns, but was later changed to a 
guideline for total chromium because of difficulties in analysing for the 
hexavalent form only.

Limit of detection 0.05–0.2 µg/l for total chromium by AAS 

Treatment performance 0.015 mg/l should be achievable using coagulation

Assessment date 1993

Principal reference WHO (2003) Chromium in drinking-water 

In a long-term carcinogenicity study in rats given chromium(III) by the oral 
route, no increase in tumour incidence was observed. In rats, chromium(VI) is 
a carcinogen via the inhalation route, although an NTP study has shown evidence 
for carcinogenicity via the oral route at high doses. However, there is evidence that 
the dose–response relationship at low doses is non-linear, because chromium(VI) is 
reduced to chromium(III) in the stomach and gastrointestinal tract. In epidemio-
logical studies, an association has been found between exposure to chromium(VI) by 
the inhalation route and lung cancer. IARC has classified chromium(VI) in Group 1 
(human carcinogen) and chromium(III) in Group 3 (not classifiable as to its carcino-
genicity to humans). Chromium(VI) compounds are active in a wide range of in vitro 
and in vivo genotoxicity tests, whereas chromium(III) compounds are not. 

Copper
Copper is both an essential nutrient and a drinking-water contaminant. It is used to 
make pipes, valves and fittings and is present in alloys and coatings. Copper sulfate 




