BORON

Boron compounds are used in the manufacture of glass, soaps and detergents and as
flame retardants. Naturally occurring boron is present in groundwater primarily as a
result of leaching from rocks and soils containing borates and borosilicates. The borate
content of surface water can be increased as a result of wastewater discharges, but this
use has decreased significantly, and levels of boron in wastewater discharges continue to
fall.

Guideline value 2.4 mg/l

Occurrence Concentrations vary widely and depend on the surrounding geology and
wastewater discharges. For most of the world, the concentration of boron in
drinking-water is judged to be below 0.5 mg/1.

TDI 0.17 mg/kg body weight, based on a BMDLs of 10.3 mg boron/kg body
weight per day for developmental toxicity (decreased fetal body weight in
rats) and an uncertainty factor of 60 (10 for interspecies variation and 6 for
intraspecies variation)

Limit of detection 0.15 pg/l by ICP/MS; 6-10 ug/l by ICP/AES

Treatment performance Conventional water treatment (coagulation, sedimentation, filtration) does
not significantly remove boron, and special methods need to be installed in
order to remove boron from waters with high boron concentrations. Ion
exchange and reverse osmosis processes may enable substantial reduction
but are likely to be prohibitively expensive. Blending with low-boron
supplies may be the only economical method to reduce boron concentrations
in waters where these concentrations are high.

Guideline derivation

e allocation to water 40% of TDI

® body weight 60 kg adult

e consumption 2 litres/day

Additional comments Because it will be difficult to achieve the guideline value of 2.4 mg/l in some

desalinated supplies and in areas with high natural boron levels, local
regulatory and health authorities should consider a value in excess of 2.4
mg/l by assessing exposure from other sources.

Assessment date The risk assessment was conducted in 2009.

Principal reference WHO (2009) Boron in drinking-water.

Short- and long-term oral exposures to boric acid or borax in laboratory animals have
demonstrated that the male reproductive tract is a consistent target of toxicity. Testicular
lesions have been observed in rats, mice and dogs given boric acid or borax in food or
drinking-water. Developmental toxicity has been demonstrated experimentally in rats,
mice and rabbits. Negative results in a large number of mutagenicity assays indicate that
boric acid and borax are not genotoxic. In long-term studies in mice and rats, boric acid
and borax caused no increase in tumour incidence.






