Summary statement
12.82 Mercury
Mercury is used in the electrolytic production of chlorine, in electrical appliances, in
dental amalgams and as a raw material for various mercury compounds. Methylation of
inorganic mercury has been shown to occur in fresh water and in seawater, although
almost all mercury in uncontaminated drinking-water is thought to be in the form of
Hg2+. Thus, it is unlikely that there is any direct risk of the intake of organic mercury
compounds, especially of alkylmercurials, as a result of the ingestion of drinking-water.
However, there is a possibility that methylmercury will be converted into inorganic
mercury. Food is the main source of mercury in non-occupationally exposed populations;
the mean dietary intake of mercury in various countries ranges from 2 to 20 µg/day per
person.
Guideline value
Occurrence

TDI

Limit of detection
Treatment achievability

Guideline derivation
• allocation to water
• weight
• consumption
Additional comments

0.006 mg/litre for inorganic mercury
Mercury is present in the inorganic form in surface water and
groundwater at concentrations usually below 0.5 µg/litre,
although local mineral deposits may produce higher levels in
groundwater.
2 µg/kg of body weight for inorganic mercury based on a
NOAEL of 0.23 mg/kg of body weight per day for kidney
effects in a 26-week study in rats and applying an uncertainty
factor of 100 (for inter- and intraspecies variation) after
adjusting for 5 days/week dosing
0.05 µg/litre by cold vapour AAS; 0.6 µg/litre by ICP; 5
µg/litre by FAAS
It should be possible to achieve a concentration below 1 µg/litre
by treatment of raw waters that are not grossly contaminated
with mercury using methods that include
coagulation/sedimentation/filtration, PAC and ion exchange.
10% of TDI
60-kg adult
2 litres/day
• A similar TDI may be obtained by applying an uncertainty
factor of 1000 (an additional uncertainty factor of 10 for
adjustment from a LOAEL to a NOAEL) to the LOAEL for
renal effects of 1.9 mg/kg of body weight per day in a 2year NTP study in rats.
• The new guideline value applies to inorganic mercury,
which is the form found in drinking-water, whereas the
previous guideline value applied to total (inorganic and
organic) mercury.

Toxicological review
The toxic effects of inorganic mercury compounds are seen mainly in the kidney in both
humans and laboratory animals following short- and long-term exposure. In rats, effects
include increased absolute and relative kidney weights, tubular necrosis, proteinuria and
hypoalbuminaemia. In humans, acute oral poisoning results primarily in haemorrhagic
gastritis and colitis; the ultimate damage is to the kidney. The overall weight of evidence
is that mercury(II) chloride has the potential to increase the incidence of some benign
tumours at sites where tissue damage is apparent and that it possesses weak genotoxic
activity but does not cause point mutations.
History of guideline development
The 1958 and 1963 WHO International Standards for Drinking-water did not mention
mercury. Mercury was first mentioned in the 1971 International Standards, which gave
the tentative upper concentration limit for mercury as 0.001 mg/litre (total mercury),
based on health concerns. It was noted that this figure was related to levels found in
natural water. In the first edition of the Guidelines for Drinking-water Quality, published
in 1984, the guideline value of 0.001 mg/litre was retained for total mercury. The 1993
Guidelines also retained the guideline value of 0.001 mg/litre for total mercury, based on
the PTWI for methylmercury established by JECFA in 1972 and reaffirmed by JECFA in
1988. This value was brought forward to the third edition.
Assessment date
The risk assessment was conducted in 2004.
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