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their daily needs for water, the seepage from the small
reservoir would gradually raise the water table, restoring
wells that had been abandoned. He also told them th
would take time. It worked exactly as he said it would.32
Singh’s initial success led him to create a local non-
governmental organization with 45 full-time employees
and 230 part-timers. Funded by the Ford Foundation and
other groups, it has not only helped build 4,500 loc
water storage structures in Rajasthan, it has also raised
villagers’ incomes and improved their lives.33
When the local topography is favorable for building
successful small water storage structures, this can be'a
boon for local communities. This approach works not
only in monsoonal climates, but also in arid regions wher
low rainfall is retained for local use. With a modest
amount of engineering guidance, hundreds of thousands
of communities worldwide can build water storage works,
Another technique to retain rainfall is the construc-
tion of ridge terraces on hillsides to trap rainfall near
where it falls, letting it soak into the soil rather than run
off. Using a plow to establish the ridges, local farmers can
build these terraces on their own, but they are more suc-
cessful if they are guided by a surveyor who helps estab-
lish the ridgelines and determines how far apart the
ridges or terraces should be on the hill. Once the terraces
are established, the moisture that accumulates behind
them can help support vegetation, including trees that
can both stabilize the ridges and produce fruit and nuts
or fuelwood. The terraces, which are particularly well
adapted to the hilly agricultural regions of semiarid
Africa, can markedly raise land productivity because they
conserve both water and soil. ‘
The water storage capacity of aquifers can also be
exploited. In some ways, they are preferable to dams
because water underground does not evaporate. As indi-
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Raising Water Productivity

0/ € J W M’S&f“‘i@iﬁg OWoRh W w&gné’ﬂ&%f% [ gﬁugéfeﬁﬁ@% .

cated, percolation from locally constructed water storage
facilities often helps recharge aquifers. Similarly, land
that is covered with vegetation retains rainfall, reducing
runoff and enabling water to percolate downward and
recharge aquifers. Without vegetative cover, rainfall runs
off immediately, simultaneously causing flooding and
reducing aquifer recharge, thus contributing to water
shortages, In effect, floods and water shortages are often
opposite sides of the same coin. Reforestation, particu-
larly in the upper reaches of a watershed, not only helps
recharge aquifers but also conserves soil that if washed
away might end up behind dams downstream, reducing
the storage capacity of reservoirs.

In summary, water harvesting and local water storage
behind dams and in aquifers expands the supply and
strengthens the local economy. These same initiatives also
help conserve soil, since any action that reduces runoff~
reduces soil erosion, The net effect is conservation of
both water and soil: a classic win-win situation.

Raising Nonfarm Water Productivity
Nonfarm water use is dominated by the use of water sim-
ply to wash away waste from factories and households or
to dissipate heat from thermal power plants. The use of
water to disperse wastes is an outmoded practice that is
getting the world into trouble. Toxic industrial wastes
discharged into rivers and lakes or into wells also perme-
ate aquifers, making water—both surface and under-
ground—unsafe for drinking. And they are destroying
marine ecosystems, including local fisheries. The time
has come to manage waste without discharging it into the
local environment, allowing water to be recycled indefi-
nitely and dramatically reducing both urban and indus-
trial demand.

The current engineering concept for dealing with
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human waste is to use vast quantities of water to wash it
away in small amounts, preferably into a sewer system
‘where it will be treated before being discharged into the
local river. There are four problems inherent in this “fush
and forget” system: it is water-intensive; it disrupts the
nutrient cycle; most of humanity cannot afford it; and it
1s a major source of disease in developing countries.

As water scarcity spreads, the viability of water-based
sewage systems will diminish. Water-borne sewage sys-
tems take nutrients from the land and dump them into
rivers, lakes, or the sea. Not only are the nutrients lost
from agriculture, but the nutrient overload has led ro the
death of many rivers, including nearly all of those in
India and China. Water-based sewage also contributes to
dead zones in coastal oceans. Sewer systems that dump
untreated sewage into rivers and streams, as so many do,
are a major source of disease and death.34

Sunita Narain of the Centre for Science and Environ-
ment in India argues convincingly that a water-based dis-

‘posal system with sewage treatment facilities s neither
environmentally nor economically viable for India. She
notes that an Indian family of five, producing 250 liters
of excrement in a year and using a water toilet, requires
150,000 liters of water to wash away the wastes, 3

As currently designed, India’s sewer system is actually
a pathogen-dispersal system. It takes a small quantity of
contaminated material and uses it to make vast quantities
of water unfit for human use, often simply discharging it
into nearby rivers or streams. Narain says both “our
rivers and our children are dying.” India’s government,
like that of many other developing countries, is hopeless-
ly chasing the goal of universal water-based sewage sys-
tems and sewage treatment facilities—unable to close the
huge gap between services needed and provided, but

unwilling to admit that it is not an economically viable
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ption. Narain concludes that the “flush and forget”
approach is not working.3¢ ‘
_ This dispersal of pathogens is a huge public health
challenge. Worldwide, poor sanitation and personal
hygiene claim 2.7 million lives per vear, second only to the
.9 million claimed by hunger and malnutrition.3”
| Fortunately there is an alternative to the use of water
to wash away human waste: the composting toilet. This
is a simple, waterless toilet linked to a small compost
facility. Table waste can also be incorporated in the com-
poster. The dry composting converts human fecal mate-
rial into a soil-like humus, which is essentially odorless
and is scarcely 10 percent of the original volume. These
ompost facilities need to be emptied every year or so,
 depending on their design and size. Vendors pc?wdically
collect the humus and market it for use as a soil supple-
~mént, returning the nutrients and organic matter to the
soil and reducing the need for fertilizer.38
This technology reduces residential water use, thus
. cutting the water bill and lowering the energy needed ro
pump and purify water. As a bonus, it aisovre'duces
garbage flow if table waste is incorporated, eliminates
the sewage water disposal problem, and restores the
nutrient cycle. The U.S. Environmental Protection Agt‘fn—
cy now lists several brands of dry toilets for use. P‘lo—
neered in Sweden, these toilets are used in widely varying
conditions, including Swedish apartment buildings, U.S.
private residences, and Chinese villages.® .
At the household level, water can be saved by using
ppliances that are more water-efficient, including show-
erheads, flush toilets, dishwashers, and clothes washers.
ome countries are adopting water efficiency standards
- and labeling for appliances, much as has been. dor}c for
énergy efficiency. As water costs rise, as thcy inevitably
will, investments in composting toilets and more water-
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efficient household appliances will become increasingly
attractive to individual homeowners. :

For cities, the most effective single step to raise water
productivity is to adopt a comprehensive water treat-
ment/recycling system, reusing the same water continu-
ously. With this system, a small percentage of water is
lost to evaporation each time it cycles through. Given the
technologies that are available today, it is quite possible to
comprehensively recycle urban water supplies, largely
removing cities as a claimant on water resources,

At the industrial level, cne of the largest users of
water is the energy sector, which uses water to cool
thermal power plants. As fossil fuels are phased out and
the world turns to wind, solar, and geothermal energy,
the need for cooling water in thermal power plants will
diminish. In the United States, for example, thermal
cooling of power plants accounts for 39 percent of all
water withdrawals. With each coal-fired power plant that
is closed as a new wind farm comes online, water use
for thermal cooling drops, freeing up water for food
production.40

Many of the industrial processes now used belong to
a time when water was an abundant resource. Within the
steel industry, for example, water use efficiency may vary
among countries by a factor of three. Much of the water
used in industry just washes away waste. If this is
stopped, and more and more companies move into zero-
emissions industrial parks, water use in industry could
drop dramatically4! ' :

The new reality is that the existing water-based waste
disposal economy is not viable. There are too many fac-
tories, feedlots, and households to simply try and wash
waste away. It is ecologically mindless and outdated—an
approach that belongs to an age when there were many
fewer people and far less economic activity.
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A Global Full-Court Press
As fast-unfolding water shortages translate into food
ortages, they will signal that we can no longer rely on

the simultaneous drop in water tables, the exponential
nature of that fall, and the globalization of water scarci-
ty—ensure that such a response will not be sufficient. As

tables translate into higher food prices, we will realize

Biswas, Director of the Third World Centre for Water
Management, notes, “The world is heading for a water

next 20 years than in the last 2,000 years.”42

desalting of seawater, do not hold much hope for food
production in the foreseeable future. Although the cost.
{ desalting seawater is falling, it is still expensive and
hus not yet a viable prospect for irrigation. At present
costs between $1 and $2 per cubic meter to desalt sea
water, Even at the lower cost, producing wheat wit

$1,120 per ton. 43
. Some countries are still focusing on supply expansio
shen it might be less costly to focus on demand manage

ated $59 billion. Construction on the East route began

incremental business-as-usual change. Three factors—

water shocks become food shocks and as falling water
that the world has changed fundamentally. As Asit K.
crisis that is unprecedented in human history. Water
evelopment and management will change more in the

Supply-side technological fixes, such as the massive

desalted seawater would raise its price from $120 to

ent. To get water to the cities in its industrial northern
half, including Beijing and Tianjin, China has devised a
plan to move water along three routes from the Yangtze
ver basin to the Yellow River basin, since the latter has
only one tenth the flow of the former. These three routes, =
designated the East, Central, and West, will cost an esti-

December 2002. For China, it might be more econom- ’
cal to invest this $59 billion in urban water recycling and




