
Summary Statement 
 
12.93 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. However, 
where there is heavy pollution, where there are areas in which nickel that naturally occurs 
in groundwater is mobilized or where there is use of certain types of kettles, 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/litre 
Occurrence 
 

The concentration of nickel in drinking-water is normally less 
than 0.02 mg/litre, although nickel released from taps and 
fittings may contribute up to 1 mg/litre. In special cases of 
release from natural or industrial nickel deposits in the ground, 
the nickel concentrations in drinking-water may be higher. 

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

Limit of detection 0.1 µg/litre by ICP-MS; 0.5 µg/litre by FAAS; 10 µg/litre by 
ICP-AES  

Treatment achievability 20 µg/litre 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 derivation  
• allocation to water 
• weight 
• consumption 

20% of TDI 
60-kg adult 
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 µg/litre 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. 



 
Toxicological review 
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 reproductive 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. 
 
History of guideline development 
The 1958, 1963 and 1971 WHO International Standards for Drinking-water did not refer 
to nickel. In the first edition of the Guidelines for Drinking-water Quality, published in 
1984, it was concluded that the toxicological data available indicate that a guideline value 
for nickel in drinking-water was not required. A health-based guideline value of 0.02 
mg/litre was derived in the second edition of the Guidelines, published in 1993, which 
should provide sufficient protection for individuals who are sensitive to nickel. This 
guideline value was maintained in the addendum to the second edition, published in 
1998, because, on the basis of the available data, it was considered to provide sufficient 
protection for individuals who are sensitive to nickel. However, the guideline value was 
designated as provisional owing to uncertainties about the effect level for perinatal 
mortality. This value was brought forward to the third edition. 
 
Assessment date 
The risk assessment was conducted in 2004.  
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