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Towards a Holistic Understanding of the Importance
of Clean Water on Human and Ecological Health
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From outer space, earth is seen as the blue planet, with a

seeming abundance of water resources at our disposal.
Unfortunately, very little of this water is available to
us in the form of renewable freshwater resources.
Greater than 99% of all the water on earth is either in
the oceans, bound as ice at the north and south poles,
or deep underground and thus inaccessible. Freshwater
for uses such as drinking, cooking, or agricultural
irrigation is actually a rare and precious commodity.
There is also a spiritual aspect to water, where the
symbolism of clean water is an essential component of
many religious and cultural practices. Worldwide, the
status of clean water and sanitation is not good. It is
estimated that 1.1 billion people lack access to clean
drinking water, while another 2.2 billion people lack
access to basic sanitation. In fact, this is a focus of the
United Nations Millennium Development Goals, where
a stated goal is to halve by the year 2015 the number
of people without access to either safe drinking water
or basic sanitation. This will require that hundreds
of thousand of people be provided with new services

every week, a daunting task!

However, while issues of access to safe water and
sanitation are clearly severe in developing nations, there
are equally serious water issues in developed nations in

Europe, North America, and Asia. We as humans rely on
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water for many reasons: for drinking water, as a source
of food (fishing and aquaculture, as well as the irrigation
of land crops), for recreation, for transportation, and
as a receptacle of both human and industrial wastes. It
can be quite difficult to simultaneously manage these
competing uses. In Japan, for example, the discharge
of domestic sewage to coastal waters can over-stimulate
biological activity, causing the occurrence of toxic
algae or leading to the disappearance of oxygen from
the water, suffocating fish and shellfish, including fish
raised for aquaculture purposes. How do we adequately
dispose of human, industrial and agricultural waste yet

still allow for abundant fish that are safe to eat?

At Harvard University, we have conducted a series of
experiments on the ability of FFC to alter the negative
effects of contaminants released to the environment,
including heavy metals and the nutrients that might
cause over-stimulation. Our results have shown that FFC
does not necessarily remove or inactivate a contaminant,
but rather can alter the form of that contaminant,
thus altering its positive or negative impact on the
environment. Although the effects of FFC are quite
subtle, the potential impacts of these subtle alterations
may be very profound at the whole ecosystem level.
Our philosophy while conducting these experiments
is to think about the uses and benefits of clean water
in their entirety, and to think about the role of FFC in
realizing these many benefits. We are continuing our
experiments to demonstrate other ways in which the
subtle changes triggered by FFC treatment can result in
a profound improvement of the health and productivity

of natural waters.
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