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12. CHEMICAL FACT SHEETS
GUIDELINES FOR DRINKING-WATER QUALITY: FOURTH EDITION 

INCORPORATING THE FIRST AND SECOND ADDENDA

fluorosis. The value is higher than that recommended for artificial fluoridation of 
water supplies, which is usually 0.5–1.0 mg/l.

In setting national standards or local guidelines for fluoride or in evaluating the 
possible health consequences of exposure to fluoride, it is essential to consider the 
average daily intake of water by the population of interest and the intake of fluoride 
from other sources (e.g. from food and air). Where the intakes are likely to approach, 
or be greater than, 6 mg/day, it would be appropriate to consider setting a standard or 
local guideline at a concentration lower than 1.5 mg/l.

Practical considerations
Fluoride is usually determined by means of an ion-selective electrode, which makes 
it  possible to measure the total amount of free and complex-bound fluoride dis-
solved in water. The method can detect fluoride concentrations in water well below 
the  guideline value. However, appropriate sample preparation is a critical step in 
the accurate quantification of fluoride, especially where only the free fluoride ion is 
measured.

A range of treatment technologies are available for both large and small supplies. 
Different methods for small supplies are favoured in different countries; these are 
based on bone charcoal, contact precipitation, activated alumina and clay. However, in 
some areas with high natural fluoride levels in drinking-water, the guideline value may 
be difficult to achieve in some circumstances with the treatment technology available. 
Large supplies tend to rely on activated alumina or advanced treatment processes such 
as reverse osmosis.

Formaldehyde
Formaldehyde occurs in industrial effluents and is emitted into air from plastic ma-
terials and resin glues. Formaldehyde in drinking-water results primarily from the oxi-
dation of natural organic matter during ozonation and chlorination. Concentrations 
of up to 30 µg/l have been found in ozonated drinking-water. Formaldehyde can also 
be found in drinking-water as a result of release from polyacetal plastic fittings. For
maldehyde’s physicochemical properties suggest that it is unlikely to volatilize from 
water, so exposure by inhalation during showering is expected to be low.

Reason for not establishing 
a guideline value

Occurs in drinking-water at concentrations well below those of health 
concern

Assessment date 2004

Principal references IPCS (2002) Formaldehyde 
WHO (2005) Formaldehyde in drinking-water

Rats and mice exposed to formaldehyde by inhalation exhibited an increased 
incidence of carcinomas of the nasal cavity at doses that caused irritation of the nasal 
epithelium. Ingestion of formaldehyde in drinking-water for 2 years caused stomach 
irritation in rats. Papillomas of the stomach associated with severe tissue irritation were 
observed in one study. IARC has classified formaldehyde in Group 1 (carcinogenic to 
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humans). The weight of evidence indicates that formaldehyde is not carcinogenic by 
the oral route.

Owing to formaldehyde’s high reactivity, effects in the tissue of first contact fol-
lowing ingestion are more likely to be related to the concentration of the formal-
dehyde consumed than to its total intake. A tolerable concentration of 2.6 mg/l for 
ingested formaldehyde has been established based on a NOEL of 260 mg/l for histo-
pathological effects in the oral and gastric mucosa of rats administered formaldehyde 
in their drinking-water for 2 years, using an uncertainty factor of 100 (for interspecies 
and intraspecies variation). In view of the significant difference between the expected 
concentrations of formaldehyde in drinking-water and the tolerable concentration, it 
is not considered necessary to set a formal guideline value for formaldehyde.

Glyphosate and AMPA
Glyphosate (CAS No. 1071-83-6) is a broad-spectrum herbicide used in both agri
culture and forestry and for aquatic weed control. Microbial biodegradation of 
glyphosate occurs in soil, aquatic sediment and water, the major metabolite be-
ing  aminomethylphosphonic acid (AMPA) (CAS No. 1066-51-9). Glyphosate 
is chemically stable in water and is not subject to photochemical degradation. The 
low  mobility of glyphosate in soil indicates minimal potential for the contamina-
tion of groundwater. Glyphosate can, however, enter surface and subsurface waters 
after direct use near aquatic environments or by runoff or leaching from terrestrial 
applications.

Reason for not establishing 
guideline values

Occur in drinking-water at concentrations well below those of health 
concern

Assessment date 2003

Principal references FAO/WHO (1998) Pesticide residues in food—1997 evaluations
IPCS (1994) Glyphosate
WHO (2005) Glyphosate and AMPA in drinking-water

Glyphosate and AMPA have similar toxicological profiles, and both are con
sidered to exhibit low toxicity. A health-based value of 0.9 mg/l can be derived based 
on the group ADI for AMPA alone or in combination with glyphosate of 0–0.3 mg/
kg body weight, based upon a NOAEL of 32 mg/kg body weight per day, the high-
est dose tested, identified in a 26-month study of toxicity in rats fed technical-grade 
glyphosate and using an uncertainty factor of 100 (for interspecies and intraspecies 
variation).

Because of their low toxicity, the health-based value derived for AMPA alone or 
in combination with glyphosate is orders of magnitude higher than concentrations 
of glyphosate or AMPA normally found in drinking-water. Under usual conditions, 
therefore, the presence of glyphosate and AMPA in drinking-water does not represent 
a hazard to human health. For this reason, the establishment of a formal guideline 
value for glyphosate and AMPA is not deemed necessary.




