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We present a local, self-sustaining, natural and eco-
nomic way to secure a quality drinking water resource
for a town or city. Most local rainfed aquifers in the
environs of cities suffer from long-term contamination
by chemical waste — either fertilizers and pesticides or
urban effluents. We propose a process by which such
aquifers can be restored to quality. This is accom-
plished by first changing the land use of the catchment
area of local aquifers to forest, and then by a yearly
evacuation of water in the aquifer till quality is re-
stored. A model is used to estimate that, typically, by
yearly evacuation of the aquifer, pollution in the aqui-
fer water is reduced to 10% of its initial value in 5-7
years. This is an organic process to purify the water in
the aquifer. We also find that the area required for
this falls within 10% of the total area of the city, well
within the green area norm for a city.
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IT is common knowledge that our planet is faced with a
major problem in the available water resources'. This
problem has two dimensions:

(1) The first is with respect to the quantity of water
available. With increasing population, the demand for
water, both for human consumption and agriculture, has
been steadily increasing. Also, the melting of glaciers,
deforestation and general environmental degradation, in
particular, of rivers, have cut the retentivity, flow and
availability of water on the planet.

(2) The not so obvious problem, which is perhaps more
serious, has to do with the quality of water, which has
deteriorated over the last 50 years, so as to render most of
it unfit for drinking. How has this happened?

Excessive urban migration has inflated cities beyond
manageable limits, to produce such quantities of effluents
so as to render both the local groundwater and rivers
flowing by cities to be criminally polluted. This has hap-
pened mostly due to leaching of contaminants from land-
fills, indiscriminately disposed anthropogenic toxic waste,
unplanned application of agrichemicals and surface run-
off from farm lands’.

More surprising is the state of groundwater in the rural
areas which do not have waste-disposal problems like the
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metropolitan areas. The pollution here has occurred due
to the heavy doses of fertilizers and pesticides used for
modern agriculture. The cumulative effect has been to
contaminate the near-surface groundwater base with fer-
tilizers and pesticides. This pollution is long term and has
no simple solution.

The USGS has extensive data available for the quality
of groundwater for various kinds of land use across the
country. One such set of data is shown in Figure 1 for the
Long Island—New Jersey coastal drainages®. It is evident
that the quality of water in the undeveloped areas is far
superior to the one where there is urban or agricultural
land use. The quality can only improve further for the
case of a protected forest, where the root system of trees
provides additional filtering of pollutants.

Quality drinking water is thus hard to come by except
in wilderness areas, which are generally far away from the
populations that require water. Transport of water from
such areas to cities is then a high-entropy, high-cost,
major pipeline project. Furthermore, transport of a fun-
damental and local resource like water is ecologically
unsound and wasteful.

The other possibility for producing potable water is the
technological fix of chemical treatment (reverse osmosis
and resin), but this has the disadvantage of high cost,
leaching of important healthy minerals — which yields
only processed and not mineral water, and producing a
sludge which causes a disposal problem. This makes it
impractical for poor, underdeveloped and remote areas.

We now describe a process for purification of natural
aquifers that occur in the environs of a human settlement,
but have been cumulatively polluted by human activity
over the years (we use the term ‘human settlement’ to
mean any village/town/city and hereafter, we abbreviate
it further to a ‘settlement’ throughout the text). The water
stored in these aquifers is purified in the process and a
local, self-sustained source of high-quality drinking water
is created.
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Figure 1. Selected indicators of groundwater quality for various

kinds of land use in the Long Island—New Jersey coastal drainages.
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