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

INCORPORATING THE FIRST AND SECOND ADDENDA

is for termite control by subsurface injection into soil. Heptachlor is quite persistent in 
soil, where it is mainly transformed to its epoxide. Heptachlor epoxide (CAS No. 1024-
57-3) is very resistant to further degradation. Heptachlor and heptachlor epoxide bind 
to soil particles and migrate very slowly. Heptachlor and heptachlor epoxide have been 
found in drinking-water at nanogram per litre levels. Diet is considered to represent 
the major source of exposure to heptachlor, although intake is decreasing significantly, 
as its use has substantially declined.

Reason for not establishing 
a guideline value

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

Assessment date 2003

Principal references FAO/WHO (1992) Pesticide residues in food—1991 evaluations 
FAO/WHO (1995) Pesticide residues in food—1994 evaluations 
WHO (2003) Heptachlor and heptachlor epoxide in drinking-water

Prolonged exposure to heptachlor has been associated with damage to the liver 
and central nervous system toxicity. In 1991, IARC reviewed the data on heptachlor 
and concluded that the evidence for carcinogenicity was sufficient in animals and in-
adequate in humans, classifying it in Group 2B (possibly carcinogenic to humans). 
A  health-based value of 0.03 µg/l can be calculated for heptachlor and heptachlor 
epoxide on the basis of a PTDI of 0.1 µg/kg body weight, based on a NOAEL for 
heptachlor of 0.025 mg/kg body weight per day from two studies in the dog, taking 
into consideration inadequacies of the database and allocating 1% of the PTDI to 
drinking-water. However, because heptachlor and heptachlor epoxide occur at con-
centrations well below those of health concern, it is not considered necessary to derive 
a formal guideline value. It should also be noted that concentrations below 0.1 µg/l are 
generally not achievable using conventional treatment technology.

Hexachlorobenzene
The major agricultural application for hexachlorobenzene (CAS No. 118-74-1), or 
HCB, was as a seed dressing for crops to prevent the growth of fungi, but its use is now 
uncommon. At present, it appears mainly as a by-product of several chemical pro-
cesses or an impurity in some pesticides. HCB is distributed throughout the environ-
ment because it is mobile and resistant to degradation. It bioaccumulates in organisms 
because of its physicochemical properties and its slow elimination. HCB is commonly 
detected at low levels in food, and it is generally present at low concentrations in ambi-
ent air. It has been detected only infrequently, and at very low concentrations (below 
0.1 µg/l), in drinking-water supplies.

Reason for not establishing 
a guideline value

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

Assessment date 2003

Principal references IPCS (1997) Hexachlorobenzene
WHO (2004) Hexachlorobenzene in drinking-water
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IARC has evaluated the evidence for the carcinogenicity of HCB in animals and 
humans and assigned it to Group 2B (possibly carcinogenic to humans). HCB has been 
shown to induce tumours in three animal species and at a variety of sites. A health-
based value of 1 µg/l can be derived for HCB by applying the linearized multistage 
low-dose extrapolation model to liver tumours observed in female rats in a 2-year 
dietary study. Using an alternative (tumorigenic dose05, or TD05) approach, a TDI of 
0.16 µg/kg body weight can be calculated, which corresponds to a health-based value of 
approximately 0.05 µg/l, if one assumes a 1% allocation of the TDI to drinking-water. 
It should be noted that concentrations in food have been falling steadily, and this al-
location factor may be considered very conservative.

Because the health-based values derived from both of these approaches are con-
siderably higher than the concentrations at which HCB is detected in drinking-water 
(i.e. sub-nanograms per litre), when it is detected, it is not considered necessary to 
establish a formal guideline value for HCB in drinking-water. HCB is listed under the 
Stockholm Convention on Persistent Organic Pollutants.

Hexachlorobutadiene
Hexachlorobutadiene, or HCBD, is used as a solvent in chlorine gas production, a 
pesticide, an intermediate in the manufacture of rubber compounds and a lubricant. 
Concentrations of up to 6 µg/l have been reported in the effluents from chemical 
manufacturing plants. HCBD is also found in air and food.

Guideline value 0.0006 mg/l (0.6 µg/l)

Occurrence Has been detected in surface water at concentrations of a few 
micrograms per litre and in drinking-water at concentrations below 0.5 
µg/l

TDI 0.2 µg/kg body weight, based on a NOAEL of 0.2 mg/kg body weight 
per day for renal toxicity in a 2-year feeding study in rats, using an 
uncertainty factor of 1000 (100 for interspecies and intraspecies 
variation and 10 for limited evidence of carcinogenicity and 
genotoxicity of some metabolites)

Limit of detection 0.01 µg/l by GC-MS; 0.18 µg/l by GC with ECD 

Treatment performance 0.001 mg/l should be achievable using GAC

Guideline value derivation

•	 allocation to water

•	 weight

•	 consumption

10% of TDI
60 kg adult
2 litres/day

Additional comments The practical quantification limit for HCBD is of the order of 2 µg/l, but 
concentrations in drinking-water can be controlled by specifying the 
HCBD content of products coming into contact with it.

Assessment date 2003

Principal references IPCS (1994) Hexachlorobutadiene
WHO (2003) Hexachlorobutadiene in drinking-water




