
444

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

INCORPORATING THE FIRST AND SECOND ADDENDA

is to dilute the contaminated water with a low-nitrate source. Where blending is not 
feasible, a number of treatment techniques are available for drinking-water. The first 
is disinfection, which may serve to oxidize nitrite to the less toxic nitrate as well as 
minimize the pathogenic and non-pathogenic reducing bacterial population in the 
water. Nitrate removal methods include ion exchange, biological denitrification, re-
verse osmosis and electrodialysis. However, there are disadvantages associated with 
all of these approaches, including cost, operational complexities and the need for dis-
posal of resin, brine or reject water. Conventional municipal water treatment pro-
cesses (coagulation, sedimentation, filtration and chlorination) are not effective for 
nitrate removal, as nitrate is a stable and highly soluble ion with low potential for co-
precipitation and adsorption.

In systems with a water source containing naturally occurring ammonia or that 
add ammonia for chloramination, free ammonia entering the distribution system can 
be one of the causative factors of nitrification and the potential increase of nitrate and 
nitrite in the distribution system. Care should be taken with the use of chloramination 
for providing a residual disinfectant in the distribution system. It is important to man-
age this to minimize nitrite formation, either in the main distribution system or in the 
distribution systems of buildings.

Nitrilotriacetic acid 
Nitrilotriacetic acid, or NTA, is used primarily in laundry detergents as a replace-
ment for phosphates and in the treatment of boiler water to prevent accumulation of 
mineral scale.

Guideline value 0.2 mg/l (200 µg/l)

Occurrence Concentrations in drinking-water usually do not exceed a few 
micrograms per litre, although concentrations as high as 35 µg/l have 
been measured

TDI 10 µg/kg body weight, based on nephritis and nephrosis in a 2-year study 
in rats and using an uncertainty factor of 1000 (100 for interspecies and 
intraspecies variation and 10 for carcinogenic potential at high doses)

Limit of detection 0.2 µg/l using GC with a nitrogen-specific detector

Treatment performance No information found on removal from water

Guideline value derivation

•	 allocation to water

•	 weight

•	 consumption

50% of TDI
60 kg adult
2 litres/day

Assessment date 1993

Principal reference WHO (2003) Nitrilotriacetic acid in drinking-water

NTA is not metabolized in experimental animals and is rapidly eliminated, al-
though some may be briefly retained in bone. It is of low acute toxicity to experimental 
animals, but it has been shown to produce kidney tumours in rodents following long-
term exposure to doses higher than those required to produce nephrotoxicity. IARC 
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has placed NTA in Group 2B (possibly carcinogenic to humans). It is not genotoxic, 
and the reported induction of tumours is believed to be due to cytotoxicity resulting 
from the chelation of divalent cations such as zinc and calcium in the urinary tract, 
leading to the development of hyperplasia and subsequently neoplasia.

Nitrobenzene
Nitrobenzene is used primarily in the production of aniline, but it is also used as a sol-
vent, as an ingredient of metal polishes and soaps and in the synthesis of other organic 
compounds, including acetaminophen. Nitrobenzene can be released to water during 
these production processes.

Concentrations of nitrobenzene in environmental samples, such as surface water, 
groundwater and air, are generally low, except in areas with industrial pollution. 
Based on limited data, it appears that the potential for contamination is greater for 
groundwater than for surface water.

The general population can be exposed to variable concentrations of nitrobenzene 
in air and possibly drinking-water. Only populations in the vicinity of manufacturing 
activities and petroleum refining plants are likely to have any significant exposure to 
nitrobenzene; however, people living in and around abandoned hazardous waste sites 
may also have potential for higher exposure, due to possible groundwater and soil 
contamination and uptake of nitrobenzene by plants.

Reason for not establishing 
a guideline value

Rarely found in drinking-water at concentrations of health concern

Assessment date 2009

Principal reference WHO (2009) Nitrobenzene in drinking-water

Nitrobenzene is toxic to humans by the inhalation, dermal and oral routes of 
exposure. The main systemic effect associated with human exposure to nitrobenzene 
is methaemoglobinaemia. Although some recent studies have reported positive re-
sults in mutagenicity tests, it cannot be excluded that nitrobenzene is a non-genotoxic 
chemical. No long-term oral administration studies are available. Based on inhalation 
studies, IARC concluded that there was inadequate evidence in humans but suffi-
cient evidence in experimental animals for the carcinogenicity of nitrobenzene and 
classified nitrobenzene in Group 2B (possibly carcinogenic to humans).

Because nitrobenzene occurrence in drinking-water at concentrations above 
trace levels is infrequent, it is not considered necessary to derive a formal guideline 
value. However, health-based values can be calculated to provide guidance in the event 
of spills and where there are higher concentrations in industrial areas. Two health-
based values are derived based on the limited available information: one for short-
term exposure (30 µg/l) and the other for long-term exposure (8–63 µg/l, depending 
on end-point and approach used). It should be emphasized that the derivation of 
the  long-term health-based values includes large uncertainties because of the dose 
metric conversion from inhalation studies and the possibility of increased metabolism 
to aniline in the gastrointestinal tract.




