FACT SHEETS

Cadmium

GUIDELINE

Based on bealth considerations, the concentration of cadmium in drinking water should not
exceed 0.002 mg/L.

GENERAL DESCRIPTION

Contamination of drinking water by cadmium may occur as a result of impurities in the zinc of galvanised
pipes or in solders used in fittings, water heaters, water coolers and taps. Cadmium can also be released
to the environment in waste water, through contamination of fertilisers, and by metallurgical industries.

Cadmium metal is used as an anticorrosive coating on steel but its use is being phased out. Cadmium
compounds are commonly used as pigments in plastics, in batteries and in some electrical components.

Cadmium concentrations in nonpolluted natural waters overseas are usually lower than 0.001 mg/L.

Food is the main source of cadmium intake. The estimated average Australian adult dietary intake of
cadmium is approximately 0.03 mg per day. Smoking is a significant additional source of cadmium.

TYPICAL VALUES IN AUSTRALIAN DRINKING WATER

In major Australian reticulated supplies concentrations of cadmium are usually less than 0.002 mg/L.

TREATMENT OF DRINKING WATER

Cadmium can be effectively removed from drinking water by lime softening (98% removal in the pH range
8.5 to 11.3) and coagulation with ferric chloride (90% removal above pH 8 but less effective at lower pH).

MEASUREMENT

The cadmium concentration in drinking water can be determined using graphite furnace atomic
absorption spectroscopy (APHA Method 3500-Cd Part B 1992). The limit of determination is
approximately 0.0002 mg/L.

HEALTH CONSIDERATIONS

Absorption of cadmium in the gastrointestinal tract depends on a number of factors including the
solubility of the compounds ingested, but a healthy person typically absorbs 3-7% of ingested cadmium.
This figure may be higher in people with iron, calcium and protein deficiency. Cadmium accumulates in
the kidney and is only released very slowly, with a biological half-life in humans of 10 to 15 years.

An extensive review and summary of the human and animal toxicity data for cadmium is available
(IPCS 1992).

In humans, long-term exposure can cause kidney dysfunction leading to the excretion of protein in the
urine. This may occur, in a certain proportion of people, if the amount of cadmium exceeds 200 mg/
kg renal cortex tissue; about 10% of the population is estimated to possess this sensitivity. Other effects
can include osteomalacia (softening of the bones). Cases of Itai-Itai disease have been reported in
Japan among elderly women exposed to highly contaminated food and water. Symptoms are similar to
osteomalacia accompanied by kidney dysfunction characteristic of cadmium poisoning.
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Fact Sheets Physical and Chemical Characteristics

Epidemiological studies have looked for a connection between lung cancer and workplace cadmium
inhalation, but the results have been inconclusive.

Long-term inhalation studies with rats have reported an increase in the incidence of tumours of the lung.
No increase in the incidence of tumours was found when cadmium salts were administered orally.

There is no clear evidence that cadmium is mutagenic. Many tests have reported negative results but
there have been some reports of gene mutation and chromosome abnormalities in mammalian cells.
The positive results are reported as being weak and only present at high concentrations.

The International Agency for Research on Cancer has concluded that cadmium is probably carcinogenic
to humans (Group 2A, limited evidence of carcinogenicity in humans and sufficient evidence in animals)
(TIARC 1987).

DERIVATION OF GUIDELINE

The guideline value for cadmium in drinking water was derived as follows:

0.002 mg/L = 0.0007 mg/kg body weight per day x 70 kg x 0.1
2 L/day

where:

* an intake of less than 0.0007 mg/kg body weight per day will ensure that over a 70 year lifetime,
cadmium in the body will be kept below the critical amount of 200 mg/kg renal cortex tissue
(JEFCA 2000). This figure was based on calculations that take into account an absorption rate of 5%,
a daily excretion rate of 0.005% of body burden, and an adequate safety factor.

* 70 kg is the average weight of an adult.
* 0.1 is the proportion of total daily intake attributable to the consumption of water.

. 2 1/day is the average amount of water consumed by an adult.
No additional safety factors are necessary as they have been included in the intake value.

The guideline value takes into account the higher cadmium intake, per kilogram of body weight, by
infants and children.

The World Health Organization guideline value of 0.003 mg/L is slightly different due to rounding in the
calculation. The difference is not significant.
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NOTE: Important general information is contained in PART Il, Chapter 6
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