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The Polluted Groundwater Resource

ore than half of the water used for drinking, washing and irrigating
Mcrops comes from under the ground. This *subterranean water' is
known as groundwater.

It is generally *taken for granted® that the groundwater drawn from
wells is omnipresent and will always be available and clean and safe to
drink. But experts are reporting that groundwater sources can dry up
through overuse, or become * contaminated® as a result of pollution,
poor sanitation or salt water intrusion.

This “invisible resource” — as groundwater was described by the
United Nations for its 1998 observance of World Day for Water — is
slowly emerging in political, economic and personal affairs.

With demand growing and supply presenting greater difficulties,
groundwater is on the way to becoming a boom business. The World
Bank estimates that the developing countries will require investments
totaling $600 billion to repair and improve water systems. Of the in-
vestments that are actually made, a substantial amount will *be devoted
to* extracting and piping groundwater, primarily for agricultural use and
secondarily for industry and household consumption. With a trend to-
wards privatization of public services, it can be expected that a growing
portion of investments in water will come from the private sector; re-
quirements that governments privatize water utilities are already being

written into the terms of multilateral loans. One consequence of growing
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privatization may be that access to water will not be regarded as a right,
but as a function of economic markets.

Groundwater, which in its natural state is more protected than sur-
face water, is the preferred source of drinking water for cities. But
pressure is being placed on groundwater resources lying close to urban
areas by exploding populations, as the portion of the world’s people
residing in cities balloons from 31 per cent in 1955 to a projected 50
per cent in 2005. And there is also the pressure of pollution. Cities in
the industrialized world are spending hundreds of millions of dollars to
purchase land lying above groundwater sources and to keep it in a
natural state, in order to protect *aquifers® from contamination. In the
developing countries, where urban population growth is outstripping
sewage systems, the biggest problem is untreated human waste.

Alongside the problems of public groundwater sources is the in-
creased consumption of privately * bottled water®, most of which is
designated as spring water, i.e. groundwater. Consumption of bottled
water in the United States, for instance, has risen from virtually nil in
the 1950s to 843 million gallons in 1984 and 2. 95 billion gallons in
1997. But drinking bottled water is not just a health fad for the middle
classes. In developing countries, water pipes rarely extend to the
poorer neighborhoods, and residents *have no choice but’ to pay high
prices for bottled water.

Political leaders and analysts are talking more frequently about the
possibility that increasing demand for precious groundwater will lead to
crossborder conflicts, even wars. It is not easy to resolve disputes over

sovereign groundwater rights, since many aquifers and underground
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streams cross national borders; and a well drilled vertically within the

§ water from

boundaries of one country may very well be * “siphoning”
the same aquifer, also *tapped® by a neighboring nation. Inclined and
even horizontal drilling further complicates this issue.

Liquid gold

The Earth is sometimes called “the blue planet”, because from outer
space it appears mostly as blue ocean. But ocean water is salty, and not
easily converted to freshwater. The amount of freshwater available for
human use is only a small fraction of the amount of water found in o-
ceans or locked away in polar *ice caps'. Of this available freshwater,
95 per cent is located underground.

Underground water is in motion most of the time, flowing slowly from
“recharge areas'' until it discharges into a spring, stream, lake, wet-
lands or ocean. Groundwater often follows the course of rivers or lies
underneath marshes and swamps, keeping rivers from drying up and
protecting vegetation when rain is scarce. The upward and downward
movement of water through the ground has also a filtering effect, *ac-
counting for’the generally good quality of groundwater. This means that
groundwater is not only better suited for drinking than surface water; it
also produces better crop yields.

Triple threats

Surface water and groundwater form an *integrated system'. But
this natural advantage becomes a disadvantage when man-made pollu-
tion enters the picture. When aquifers are contaminated by polluted
surface water that is leaching downward, the damage is difficult, costly

and even impossible to correct. *By comparison", it is relatively easy
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to allow rivers and lakes to cleanse themselves during a shore-term
respite from pollution.

Discharges from industries and cities produce intensive, although
localized, pollution. A more insidious threat is presented by the less
intensive contamination spréad over more extensive areas by modern
agriculture. Worldwide, increase in food production over the last five
decades have been driven by technologies dependent on the use of
chemical fertilizers and pesticides. Return flows are gradually increas-
ing the amount of * nitrates'’, *trace metals' and poisonous organic
compounds in the ground, and in the groundwater as well.

A second threat comes from massive increase in groundwater ex-
traction. Groundwater being only partly a renewable resource, few
aquifers can withstand enormous extraction rates indefinitely. As shal-
low wells dry up, more expensive production wells must be drilled to
progressively greater depths. People in poor areas who depend on
"handpumps'” for their for their water supplies are likely to be the first
to be deprived. When missing their non-renewable reserves, aquifers
will become irreversibly depleted.

Ironically, rising groundwater levels can be as damaging as those
that are falling. This third threat is known as *waterlogging'®, and often
occurs in farmlands where water has been brought in for irrigation,
underneath cities that have imported large volumes of water or where
there are leaking sewage systems, and in rural areas that have been
deforested or stripped of vegetation. Waterlogging clog up the soil and
generally lowers groundwater quality.

Policy and management

8
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The * out-of-sight, out-of-mind" nature of groundwater, * along
with® the gradual nature of the processes that threaten groundwater
resources, makes Il easy to ignore emerging threats, At the other ex-
treme is a temptation to *overdramatize® current problems and call for
frantic and massive action to address all potential problems at once.
The latter approach can lead to a spurt of activity usually followed by a
return to long-term complacency. Overdramatization of problems ev-
erywhere may undercut the credibility of conservation measuresin places
where emergencies are looming.

Experts from the United Nations system recommend careful moni-
toring of groundwater conditions, on a local and regional basis, and
development of a capacity for long-term integrated water resources
management in all countries.

Traditionally, ™ access to” groundwater has been limited only by
ownership of the land directly above an aquifer and the landowner’s fi-
nancial capacity to drill or dig a well. But aquifers generally extend
under large regions and are tapped by numerous users. No single
property owner, therefore, is able to influence use or abuse by other
users; furthermore, he or she has no incentive to invest in maintenance
of the overall resource base. To the contrary, if there is an individual
motivation, it is lo use as much of the water as possible before others
deplete the aquifer.

This problem, sometimes referred to as the *“common pool effect”?,
applies also to aquifers that overlap state or provincial *jurisdiction®
or, posing even greater difficulty, the separate jurisdictions of different

sovereign nations. There are also competing claims to groundwater
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