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of new values into the public consciousness during the past 25 years has
resulted in the force's receiving full recognition of its necessity and usefulness.
The introduction of specialized sanitary-engineering courses in the largest
engineering schools is evidence of this fact, and the future development
of Yugoslav sanitary engineering therefore rests on a firm foundation.

WATER-SUPPLY AND SEWAGE DISPOSAL IN AFRICA
SOUTH OF THE SAHARA *

Water Supply

Water-borne intestinal diseases are widespread among African popula-
tions, and it seems likely that these infections result from the use by village
populations of dug wells or small lakes or pools as sources of domestic
water-supply. The rope-and-bucket system, by which water is drawn from
open wells, is not therefore the best method, and pumps installed on dug
or bored wells require much maintenance. In those areas of Africa where
the population lives in small villages or in widely scattered family com-
pounds, such maintenance necessitates an efficient and rather costly
organization, otherwise the pumps will remain unused or at least unpopular.

Another problem inherent in the rope-and-bucket system is that each
family must have its own set, which is considered too heavy an expense on
the family budget. The African does not mind walking long distances and
prefers to do so rather than to buy a bucket and rope, even though a well
may be much nearer his house than a lake or stream.

Finally, the rope-and-bucket system may create difficulties with regard
to who should draw the water from the well-the man or his wife. The
earth is considered feminine, and the men have to prepare the land for the
crops, but the products of the land when ripe are the responsibility of the
women. Taking water from a well is likened to the premature birth of a
child and should not be done deliberately by the women, who, however,
have no objection to taking water from the earth's surface since this water
had been " born ".

For these reasons it seems that some practical device should be developed
by which water could be bailed from a well in a way that would be accept-
able to tribal custom and that would allow the system to remain in common
use, while pollution of the well would be minimized.

In the British territories, and in some others, the government provides
dug wells or gives the population assistance in their construction. The aim
of the Nigerian and Gold Coast authorities is the construction of one well

* Abridged from an unpublished communication by N. D. R. Schaafsma, D.Sc., Chief, Environ-
mental Sanitation Section, WHO Regional Office for Africa.
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per 500 inhabitants of the rural districts. This goal has, however, not yet
been reached. In some of the northern provinces of Nigeria one well has
been provided per 600 inhabitants, but in eastern Nigeria there is only
one well per 1,500 inhabitants. Wells are constructed by public works
departments. A suitable site is selected, in consultation with the local
population, and an agreement is made regarding the contributions of the
government and the villages concerned towards the construction of the well.
In most cases, the government provides the expert in well-construction,
a rig, and the forms and cement for the concrete lining; the village provides
the labour and sand, gravel, and other local materials. Maintenance is left
to the population, under the supervision of the public works department,
and the people use their own ropes and buckets.

In some areas no water is to be found and its supply therefore creates
the greatest difficulties. In Nigeria, north of Enugu all the way to Nsukka,
the only available water during six months of the year is from a single stream.
People live as far as 30 miles (45 km) away from this stream, and most of
the population of about 200,000 store water in the rainy season for use
during the dry months. Pots of 3-4 gallons' (13.5-18 litres) capacity are used
for storage and the more well-to-do people possess up to 300 such pots
sunk in the earth to keep the water cool. During a survey which was made
in the district, some one and a half million of these pots were counted. In
order to prevent mosquito-breeding in this area, where yellow fever is
endemic, all the pots have to be covered when full and carefully dried when
empty. A better water-supply system is obviously needed, but its cost would
be enormous.

In most of the countries of Africa, small townships have to use the same
methods as the rural areas. As long as the larger cities have no water-supply
-or, at best, a very inadequate one-smaller towns will not get piped
water. In the Portuguese colonies, however, the government encourages
Portuguese settlement, and small townships have been created as commercial
centres. It is expected that Africans will also settle in these townships and,
to attract them as well as Europeans, water-supply systems are under
construction, or are planned, in towns of 10,000-30,000 inhabitants, such as
Silva Porto, Vila Luso, and General Machados in Angola. In Nigeria as
well there is great activity in building water-supplies for towns of 30,000 or
more inhabitants.

In many of the bigger towns of Africa, the population has outgrown the
capacity of the existing water-supplies and in many cases extensions are
needed.

Sewage Disposal

The intestinal parasitic diseases are certainly not the most dangerous
diseases of Africa, but it can safely be said that the greater part of the
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population carries parasites. Better sewage disposal would contribute to
the control of these diseases, but so far little has been done in rural areas.

In Angola, the Canadian missions in Nova Cintra and Bella Vista have
introduced bored-hole latrines. In the area where these missions are work-
ing, the hole has to be bored through a rather hard layer of soil and, although
this can be done by hand with augers, some difficulties have been encountered;
for this reason the number of bored holes has been limited. Experiments
have been made, with good results to clean filled bored holes. It appears
that a cleaned hole can be used again for the same length of time as a new
hole (about two years).

In small towns and villages of the British territories, public latrines
have been constructed near markets. Some of them have septic tanks, but,
when no water-borne disposal can be provided, daily cleaning and flushing
of the seats are insufficient to keep the latrines clean or to give the required
dilution in the tanks.

In other public latrines night-soil buckets are used. With this method
the latrines are kept cleaner but the disposal of the night soil creates diffi-
culties. The bucket system, with subsequent burying of the faeces, is very
often used in towns and smaller townships. The more well-to-do have
septic tanks.

Where, in towns, the bucket system is more or less organized, composting
takes place. The faeces are mixed with garbage, straw, and decayed vegeta-
tion and placed in bins at the composting plant. The collected material
of one or two days is turned over after five days and again after ten days.
At the end of the composting period-generally about 30 days-the material
is dried and used as fertilizer. The composting method is most successful
in dry areas; the high humidity on the African coast gives the material too
great a water content for efficient composting.

In the Seychelles,.a WHO project is planned for the systematic introduc-
tion of better sanitation, health education being a concomitant of the
campaign. A sanitarian is already working on the islands, training auxiliary
personnel. It is expected that the improvement of water-supplies, of sewage-
disposal practices, and of housing will lead to the control of intestinal
infections and the improvement of general health conditions.

PROBLEMS OF WATER-SUPPLY AND SEWAGE
DISPOSAL IN DENMARK *

Ground-water is by far the greatest source of public water-supply in
Denmark. Although a considerable degree of purity is thus ensured, it

* Abridged from an unpublished communication by Professor K. Erik Jensen, Dr. techn., M.Sc., Scien-
tific Adviser to the Danish National Public Health Service, Copenhagen, Denmark.


