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

INCORPORATING THE FIRST AND SECOND ADDENDA

Zinc
Zinc is an essential trace element found in virtually all food and potable water in the 
form of salts or organic complexes. The diet is normally the principal source of zinc. 
Although levels of zinc in surface water and groundwater normally do not exceed 0.01 
and 0.05 mg/l, respectively, concentrations in tap water can be much higher as a result 
of dissolution of zinc from pipes.

In 1982, JECFA proposed a PMTDI for zinc of 1 mg/kg body weight. The daily re-
quirement for adult men is 15–20 mg/day. It was considered that, taking into account 
recent studies on humans, the derivation of a formal guideline value is not required at 
this time. However, drinking-water containing zinc at levels above 3 mg/l may not be 
acceptable to consumers (see chapter 10).

12.2	 Pesticides used for vector control in drinking-water sources and 
containers

In setting local guidelines or standards in the context of local storage practices and real
istic insecticide application regimes, health authorities should take into consideration 
the potential for higher rates of water consumption in the area or region under con-
sideration. However, exceeding the ADIs will not necessarily result in adverse effects. 
The diseases spread by vectors are significant causes of morbidity and mortality. It is 
therefore important to achieve an appropriate balance between the intake of the pesti
cides from drinking-water and the control of disease-carrying insects. Better than 
establishing guideline values are the formulation and implementation of a comprehen-
sive management plan for household water storage and domestic waste management 
that does not rely exclusively on larviciding by insecticides, but also includes other en-
vironmental management measures and social behavioural changes.

Formulations of pesticides used for vector control in drinking-water should 
strictly follow the label recommendations and should only be those approved for such 
a use by national authorities, taking into consideration the ingredients and formulants 
used in making the final product. National authorities should note that these assess-
ments refer only to the active ingredients and do not consider the additives in different 
formulations.

Bacillus thuringensis israelensis
Two Bacillus thuringiensis israelensis (Bti) (strain AM65-52) products (water-dispersible 
granule and ready-to-use tablet) have been evaluated by WHOPES and recommended 
as mosquito larvicides, including their use against container-breeding mosquitoes. 

Reason for not establishing 
a guideline value

Not of health concern at levels found in drinking-water

Additional comments May affect acceptability of drinking-water

Assessment date 1993

Principal reference WHO (2003) Zinc in drinking-water
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Quality control specifications and efficacy evaluations for Bti water-dispersible gran-
ule have been published. WHO recommendations on the use of pesticides in public 
health are valid only if linked to WHO specifications for their quality control.

Reason for not establishing 
a guideline value

Not considered appropriate to set guideline values for pesticides used 
for vector control in drinking-water

Assessment date 2009

Principal references IPCS (1999) Bacillus thuringiensis
WHO (2004) Report of the seventh WHOPES working group meeting
WHO (2006) Report of the ninth WHOPES working group meeting
WHO (2007) WHO specifications and evaluations for public health 
pesticides
WHO (2009) Bacillus thuringiensis israelensis (Bti) in drinking-water

Preparations of Bti are widely used against mosquitoes, chironomids and black-
flies, and this specific activity against disease vector species has resulted in the use of 
Bti in water. Bti is recommended under WHOPES for use in vector control, including 
against container-breeding mosquitoes, and can be used in drinking-water that will re-
ceive little or no further treatment for control of Aedes aegypti. It is essential that Bti for 
larvicidal use be prepared under carefully controlled conditions and properly assayed 
before use for evidence of potency, for excessive levels of expressed Bti constituents or 
metabolites that are toxic and for contamination by other undesirable microbes.

Bti itself is not considered to pose a hazard to humans through drinking-water. 
Therefore, it is not considered necessary or appropriate to establish a health-based 
value for its use for controlling vector larvae in drinking-water. However, it is vital that 
authorities can be assured that Bti has been prepared to the highest quality and hy-
gienic standards under appropriate conditions that will meet the WHOPES specifica-
tions. It is important that the possible risks are set against the risks from vector-borne 
diseases such as dengue fever.

Application should be carried out by trained applicators and Bti used in conjunc-
tion with other approaches to vector control, including exclusion of mosquitoes from 
containers and other control options.

Diflubenzuron
Diflubenzuron is a direct-acting insecticide normally applied directly to plants or 
water. It is used in public health applications against mosquito and noxious fly lar-
vae. WHO is considering diflubenzuron for use as a mosquito larvicide in drinking-
water in containers, particularly to control dengue fever. The recommended dosage 
of diflubenzuron in potable water in containers should not exceed 0.25 mg/l under 
WHOPES.

It is reported that public exposure to diflubenzuron through either food or 
drinking-water is negligible. However, there is a potential for direct exposure through 
drinking-water when diflubenzuron is directly applied to drinking-water storage 
containers.




