Key points

® Fluorides are very common
in the environment.

e Reviews of the literature and environmental
impact assessments have found no
evidence of any adverse environmental
effects resulting from water fluoridation.

e Water fluoridation could be described
as environmentally friendly since it
ensures maximum utilisation of natural
resources, and reduces waste.

Sources of fluoride in the environment
The element fluorine, chemically combined in
the form of fluorides, is abundant in the earth’s
crust. Drinking water and virtually all foodstuffs
contain at least trace amounts of fluoride, and
all organisms are exposed to fluoride originating
either from natural processes or human activity.
Fluoridation of drinking water supplies however is
not a major source of fluoride in the environment.
Fluorides are to be found everywhere in the
environment their occurrence is as a result of:
e Natural processes - the erosion of fluoride-
containing minerals and the rain cycle,
and by emissions from volcanoes;
e Industrial processes - principally steel,
glass, brick and ceramics manufacture,
aluminium, copper, and nickel production,
phosphate ore processing, phosphate fertilizer
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production and use, the use of fluoride-
containing pesticides, and industrial and
domestic coal burning; and finally,

e Fluoridation of drinking water supplies

Fluoride levels in surface waters, the air, and
soil depend on the natural rock, geothermal
and volcanic activity, and discharges and
emissions resulting from human activity

- the main sources of which are industrial - in
particular phosphate ore production and use,
and aluminium production [1]. The route of
exposure and the ability of the species to absorb
fluoride influence its uptake by organisms and
plants. The environmental impact of fluorides
has been well documented since at least 1937.

Recent reviews
More recent reviews of the environmental
impact of water fluoridation include:

The World Health Organisation

The World Health Organisation has reviewed
the literature [1-3] and identifies the principal
sources of fluoride pollution as industries and
mining. The World Health Organisation notes
that in the absence of adequate emission control
in such settings environmental pollution can be
a problem. Such pollution has been a problem
in the past in industrialised countries, and the
World Health Organisation warns that unless
proper environmental safeguards are adhered to,
there is a danger of it occurring in developing
countries with increasing industrialisation [3].

In areas not in the direct vicinity of emission
sources, the mean concentrations of fluoride in




ambient air are generally less than 0.1 pg/m°.
Levels may be slightly higher in urban than

in rural locations; but, even in the vicinity of
emission sources, the levels of airborne fluoride
usually do not exceed 2-3 pg/m>. However, in
some provinces of China where fluoride-rich coal
is used as a source of fuel and for drying and
curing food, reported indoor air concentrations
of fluoride have reached 6 pg/m? [1].

Fluoride pollution is recognised by the World
Health Organisation primarily as an industrial
hazard; the World Health Organisation

does not consider the fluoridation of water
supplies to improve dental health to be a
potential source of fluoride pollution.

Tacoma-Pierce County Health Department,
Washington, USA August 2002 [4]

Under Washington’s State Environmental
Protection Act (SEPA) the Tacoma-Pierce
County Health Department commissioned an
independent investigation of the potential
environmental consequences of a proposal by
the Health Department to fluoridate all water
systems serving 5,000 or more people.

The investigation looked at the proposal in
terms of its impact under the following 16
headings standardised by the State: Earth;
Air; Water including surface, ground, and
water runoff; Plants; Animals; Environmental
Health; Land and Shoreline Use; Housing;
Aesthetics; Light and Glare; Recreation;
Historic and Cultural Preservation;
Transportation, Public services; and, Utilities.
The study provided detailed confirmation that
fluoridation of the public drinking water will
not negatively impact the environment’ [4].

Environment Agency and the Scotland
and Northern Ireland forum for
Environmental Research [5]
An environmental risk assessment conducted
for the Environment Agency and the Scotland
and Northern Ireland forum for Environmental
Research comprehensively reviewed the aquatic
toxicity of fluoride and proposed environmental
quality standard (EQs) for fluoride [5]. In
personal communication, one of the report’s
authors (Wendy Young 18 August 1999) said
‘on the basis that water systems are
fluoridated at 1mgl™, the theoretical
maximum in wastewater effluent (before
dilution) could potentially be Imgl™ this is
in line with EQS value for surface water.’

(The fluoride content of seawater is

fairly constant at levels between 1.2

- 1.4 mg/1 which is higher than the theoretical
maximum in wastewater effluent).

Osterman, McGill University Montreal, 1990 [6]

Focusing on the effects of fluoridation on

aquatic environment, Osteman’s investigation

evaluated the impact of water fluoridation on

the aquatic environment. He found that:
‘fluoridated water loss during use, dilution
of sewage by rain and groundwater infiltrate,
fluoride removal during secondary sewage
treatment, and diffusion dynamics at effluent
outfall, combine to eliminate fluoridation
related environmental effects.” [6].

In the US, where well over 60% of water supplies
are fluoridated, Osterman found the fluoride
concentration in most rivers averaged 0.33ppm. A
literature review by Osterman did not reveal any
examples of municipal water fluoridation causing
recommended environmental concentrations

to be exceeded, although excesses occurred

in several cases of severe industrial water
pollution not related to water fluoridation.

Conclusion

As has been described in Section 6 of this
report, the chemicals used for water fluoridation
are manufactured as a co-product of the
manufacture of phosphate fertilisers, and the
raw material for that process is a natural
resource (rocks excavated for their mineral
content). Water fluoridation could therefore
accurately be described as environmentally
friendly since it ensures maximum utilisation
of these natural resources, and reduces waste.
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