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The final output of the World
Health Organization (WHO)
Committee on Desalination for

Safe Water Supply, led by Dr. Hussein A.
Gezairy, WHO Regional Director for the
Eastern Mediterranean, was finally re-
leased as a report to the public. Dr.
Houssain Abouzaid, EMRO Coordinator,
Healthy Environments Programme, ini-
tiated and managed the desalination
guidance development process and Dr.
Joseph Cotruvo, USA, acted as technical

advisor. Sponsorship of the review docu-
ment included such agencies as the US
EPA’s National Risk Management Re-
search Laboratory in Cincinnati, Ohio;
American Water Works Association Re-
search Foundation (AwwaRF), Denver,
Colo.; the Kuwait Foundation for the Ad-

vancement of Science; the Bureau of Rec-
lamation, Denver, Colo. and several other
agencies from around the globe. The
members of various committees that per-
formed compilation and reviewed the
publication sources were hand selected;
however, the criteria used to make the
committee selection were not revealed.

A comprehensive report
Topics covered in the document in-

clude a detailed explanation of desali-
nated drinking water production and the
health and environmental issues associ-
ated with the generation of drinking
water by various methods included un-
der drinking water production via desali-
nation. The paper also addresses water
safety plans, concentrates and residuals
management, the chemical aspects of
desalinated water, sanitary microbiology
pertaining to its production and distri-
bution, monitoring, surveillance and
regulation and the environmental impact
assessment (EIA) of desalination projects.
Included in the report are various flow
diagrams that graphically demonstrate
the methods described.

The document is a comprehensive
treatise on desalination technologies and
cites numerous references for its sourc-
ing. If a person is looking for a good com-
parison of methods by which to produce
drinking water and wishes to compare
and contrast these methods, this report
provides such a service in a readable for-
mat.

For the purposes of interest and rel-
evance to the readers of WC&P, this re-
viewer will limit detailed comments to
the sections dealing with health and en-
vironment. These are the areas with
which I take some issue.

The environmental impact of a de-
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salination plant can be serious if precau-
tions are not taken. Intake water can
come from underground sources, lakes,
streams or from the ocean. Since there are
flora and fauna within these sources,
steps are necessary to prevent the uptake
of these species by the intake piping. The
reasons stated were both practical and
environmental. For intake, the process
could become clogged with debris of liv-
ing creatures/plants causing reduced ef-
ficiency and contamination. It is
specifically at the discharge of waste ma-
terials where the environmental issues re-
ally come into play. Since the discharge
contains high amounts of total dissolved
solids (TDS) such as sodium, chloride,
calcium, magnesium, iron, boron and
other minerals dependent upon the
source of the intake stream, release of
these high TDS concentrates can affect
the habitat of land or sea wildlife around
the discharge area. The high TDS water
can also create a temperature gradient or
even a salinity gradient within the stream
source receiving the outflow, especially
if the desalination process is thermal de-
salination. All of these factors can upset
the environmental balance, possibly im-
pacting the stability of fish and other liv-
ing organisms, including bacteria. The
report identifies them in detail.

Desalination myths
The document briefly discusses the

benefits of evaporation ponds over other
methods of effluent discharge because it
practices zero-discharge technology, thus
having little impact on the environment,
especially water-related. Once the water
in the evaporation ponds has, in fact,
evaporated, what is left can be disposed
of in a landfill or sanitary disposal site
or even below ground. The report dis-
cusses the potential benefit of using the
concentrate for various applications, such
as de-icing roads, etc. This entirely de-
pends upon the make-up of the source
materials. What the report does not men-
tion is that this type of byproduct salt is
often contaminated with various metals
that most communities wouldn’t want on
their streets, where it would leave a resi-
due that will end up back in the sewers
and water treatment plants of the vari-
ous communities. The paper even de-
clares that the cost to separate the
impurities from the salt or to purify the
product makes the entire idea of purifi-
cation from concentrate absurd from a
cost-comparison standpoint. What the
researchers probably are not aware of is
that such attempts to sell dry concentrate
residue have been fairly unsuccessful in
the past. In most cases, even giving away

this byproduct salt was difficult, except
to some unsuspecting communities.

These desalination evaporation
ponds are usually located in areas of the
world where the weather is hot and dry.
This creates a logistical problem, because
the market for selling the residue as de-
icing salt is very far away from the pro-
duction stockpile. So in theory, the idea
sounds good…but in practice, it doesn’t
fly.

On the other issue of health, the
WHO report claims to have many articles
expounding upon the benefits of nutri-
ents in water being potentially beneficial
to the population. At the April 2006 meet-
ing in Baltimore, Md. of the WHO Tech-
nical Committee to investigate the impact
of calcium and magnesium in water on
the health of various populations, the
consensus was that there simply was not
enough evidence to support the claim of
water as a significant source of nutritive
levels of these elements in the diet (see
WC&P June 2006). Certainly, if a popula-
tion has a relatively poor intake of nutri-
ents in their diet, then the intake of water
(presumably desalinated water) fortified
with nutrients such as calcium, magne-
sium and possibly fluoride would pro-
vide a significant percentage of all
available nutrients in the diet of that par-
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ticular population—a matter of math, not
science. But if the diet is fairly well-bal-
anced, can one really predict a health
benefit from either the lack or the pres-
ence of trace amounts of calcium and
magnesium in the water? The science
currently does not support either theory
and it would be necessary to conduct re-
search to answer the question adequately.
Certainly, one could imagine that based
on the numbers alone, it would appear
that the water contribution would be neg-
ligible; but what if the water made the
nutrients more bio-available? We just
don’t know and as scientists, we should
not guess or jump to conclusions with-
out evidence to support our theories. Nor
should we risk the health of a popula-
tion (possibly even the entire world if the
adoption of nutrient-addition to water is
seen as a benefit over soft water for drink-
ing) because of poor logic passed off as
scientific fact.

Calcium, magnesium and salt
One particular example comes to

mind from the report, where WHO states
that infants would be subjected to nega-
tive consequences of high salt concentra-
tions if source water were mixed with
desalinated water in high ratios. Obvi-
ously, there are negative impacts from too

much of anything, but what about the
negative impacts from not enough salt?
Several decades ago, there was a very se-
rious outcome in the US to one company’s
decision to market a ‘healthy baby for-
mula’ by severely reducing the salt level
in their infant formula. The infants who
ingested the low-sodium formulation be-
gan to exhibit symptoms of brain damage
or retardation. The babies were not devel-
oping as quickly as their counterparts who
were ingesting regular (not very low so-
dium) infant formula. In most cases, when
the babies were taken off the very low-
salt formula and given a regular formula
with salt, the retardation was reversed (see
references). This example should make
one question the impact of severely reduc-
ing the salt levels in our diet to very low
levels, since salt is a necessary nutrient.
Yes, salt reduction does assist in lowering
blood pressure in certain salt-sensitive
populations, but when does salt lowering
become dangerous, even to an adult? We
don’t have definitive answers to these
questions, as the research has not been
conducted.

In the report, WHO states that io-
dine fortification of water has been used
in Russia as an example of how common
the practice of fortifying water with nu-
trients actually is. I guess WHO is to-

tally unaware of (or wishes to ignore)
the vast strides made by the ICCIDD and
UNICEF in the fortification of salt (so-
dium chloride) with iodine all over the
world, as they don’t mention it. That
mode of delivering iodine for the pre-
vention of goiter and mental retardation
is the rule, not the exception, through-
out the world. Yes, in the US and else-
where around the globe, fluoridated
water has reduced the incidences of den-
tal caries for millions of people. Fluori-
dation of salt as a means of delivery to
the public is also practiced in parts of
Mexico, along with iodation.

Searching for a reason as to why the
WHO desalination committee continues
to promote the addition of calcium and
magnesium to desalinated water, I keep
coming up with a statement that appears
to have no direct effect upon the health
of the water users: the calcium or mag-
nesium compounds that are added buffer
the water, which provides a less-corro-
sive environment for the pipes! If the
pipes were subjected to corrosion, there
could be even worse additives in the
water, harmful to those who drink the
water. Oh and by the way, the buffering
agent is nutritionally beneficial…are we
supposed to buy this as a reason? We can
add the carbonates to adjust the alkalin-
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ity and protect the pipes—it is relatively
inexpensive AND it might even be nutri-
tionally beneficial if the people don’t
have a particularly good diet to start
with! One’s first inclination is to hope
that WHO would not be motivated po-
litically to benefit governments who need
to deliver desalinated water and keep
their plumbing working well at a low
cost! Surely there must be other economi-
cal ways to keep the pipes from corrod-
ing? Yet perhaps adding alkali salts of
calcium and magnesium might actually

be beneficial or at least couldn’t hurt
those who drink the water, because these
elements are present in many waters
around the world.

Pondering this a bit more, I find my-
self thinking, “Gosh, this seems like a
purely economic solution, possibly with
some negative ramifications to the pub-
lic.” Until we have the proof needed to
support the theory, I do implore the WHO
to refrain from including nutrient fortifi-
cation as anything but a voluntary sug-
gestion to countries utilizing desalination.
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