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12. Chemical fact sheets  
 
12.1 Chemical contaminants in drinking-water  
 
 
Polynuclear aromatic hydrocarbons  
 
History of guideline development 
The 1958 and 1963 WHO International Standards for Drinking-water did not refer to PAHs. 
The 1971 International Standards stated that some PAHs are known to be carcinogenic and 
that the concentrations of six representative PAH compounds (fluoranthene, 3,4-
benzfluoranthene, 11,12-benzfluoranthene, 3,4-benzpyrene, 1,12-benzpyrene and indeno 
[1,2,3-cd] pyrene) should therefore not, in general, exceed 0.0002 mg/l. In the first edition of 
the Guidelines for Drinking-water Quality, published in 1984, the only PAH for which there 
was sufficient substantiated toxicological evidence to set a guideline value was BaP. A health-
based guideline value of 0.000 01 mg/l was recommended for BaP, while noting that the 
mathematical model appropriate to chemical carcinogens that was used in its derivation 
involved considerable uncertainty. It was also recommended that the control of PAHs in 
drinking-water should be based on the concept that the levels found in unpolluted 
groundwater should not be exceeded. The 1993 Guidelines concluded that there were 
insufficient data available to derive drinking-water guidelines for PAHs other than BaP. The 
guideline value for BaP, corresponding to an upper-bound excess lifetime cancer risk of 10−5, 
was calculated to be 0.0007 mg/l. This guideline value was retained in the addendum to the 
second edition of the Guidelines, published in 1998, as it was confirmed by new studies on 
the carcinogenicity of the compound. It was also recommended that the use of coal-tar-based 
and similar materials for pipe linings and coatings on storage tanks be discontinued. Although 
a health-based value for fluoranthene was calculated in the addendum, it was significantly 
above the concentrations found in drinking-water, and it was concluded that, under usual 
conditions, the presence of fluoranthene in drinking-water would not represent a hazard to 
human health; thus, the establishment of a guideline value for fluoranthene was not deemed 
necessary. As there are few data on the oral toxicity of other PAHs, particularly in drinking-
water, relative potencies of carcinogenic PAHs were determined by comparison of data from 
dermal and other studies, which provided a useful indicator of PAH potency relative to BaP. 
The guideline value for BaP and the assessment for fluoranthene were brought forward to the 
third edition of the Guidelines, published in 2004, and the fourth edition of the Guidelines, 
published in 2011. 
 


