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possible during the last few years. Breakpoint chlorination of water is now
being introduced with satisfactory results. This method has been fully
discussed in a Ministry of Health pamphlet.'

Hospital engineering

Formerly, many hospitals in the United Kingdom were financed on a
voluntary basis, or were owned by local authorities, and each one was, to
a large extent, independent. A great majority have now been brought under
the control of the National Health Service. The Ministry of Health has
shown its appreciation of the importance of the work of the engineering
staff connected with these institutions by authorizing the appointment of
regional engineers, with appropriate staffs, to the 14 regional hospital
boards. In addition, group engineers have been authorized to control and
co-ordinate the day-to-day running of the services of groups of hospitals.
The appointment of appropriately qualified engineers to all large hospitals
has been officially approved. Engineering duties in hospitals are becoming
more extensive and more specialized every day, and a new service is now
being gradually built up which should be invaluable in promoting efficiency
with economy.

I Great Britain, Ministry of Health (1951) The purification of the water of swimming baths, London, p. 23

SANITARY-ENGINEERING ACTIVITIES AND PROBLEMS
IN YUGOSLAVIA *

Environmental-sanitation problems exist everywhere and in all forms of
human society; but sanitary engineering is the product of an advanced
stage of social development. Normally, this activity is first performed by
persons with the training of civil engineers, who learn to cope with sanitation
problems as they come into contact with them. In the course of time,
specially trained sanitary engineers gradually become available and take
over the task.

Such was the development in Yugoslavia, with the difference that the
first sanitary engineers were not introduced into the social web of the country
by a natural sequence of events, but by the intervention of the Rockefeller
Foundation, which made it possible for a number of young Yugoslav
engineers to specialize in various branches of sanitary engineering at the
best American schools and at some European institutes. This happened a
quarter of a century ago and appreciably hastened the development of

* Abridged from an unpublished communication by Professor Milivoj Petrik, Ing., M.S., Department
of Sanitary Engineering, University of Zagreb, Yugoslavia.
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Yugoslav sanitary-engineering practice. These engineers, without exception,
entered the State service in various institutes of hygiene and with great
enthusiasm applied themselves mainly to the solving of two general prob-
lems-those of teaching and of improving environmental sanitation in
rural areas. At that time, 80% of the population of the country was rural.

Some success was achieved in these activities. By teaching, these special-
ists increased the number of sanitary engineers and of other, less qualified,
sanitary workers. They introduced several new elements of environmental
control into rural life, especially in the fields of water-supply, disposal of
excreta and other wastes, housing and other rural building, and malaria
control. Towns and cities, being able to take care of their own problems,
did not enter so much into the picture. Nevertheless, in some cases urban
districts profited from these activities-a noteworthy example being the
introduction of disinfection of municipal drinking-water supplies.

In the course of the second World War, Yugoslavia underwent formi-
dable changes in all fields. It is well known that vast regions were laid waste
and that after the war the country entered a period of rapid industrialization.
It is no wonder, therefore, that the first post-war years registered an enor-
mous amount of construction. The existing Yugoslav sanitary-engineering
staff proved too feeble a force to exert itself actively in the rebuilding and
developing activities of the country, the more so as it was reduced in
numbers by losses incurred during the war and by the inevitable transference
of members of its personnel to other occupations after the war. A very
serious loss was the incorporation of a certain number of sanitary engineers
in the staff of various general construction bureaux.

These were the reasons for the withdrawal of the remainder of the
sanitary-engineering staff from field work and for its almost entire incor-
poration in the newly created service of sanitary inspection. It was hoped
that by enlisting the aid of the sanitary engineer in the preparative phases
of new construction, such as the choice of site, the general layout of plans,
and the elaboration of working plans for new construction, the best use
could be made of the reduced force of sanitary engineers. Some satisfactory
results have been obtained so far, especially in the most important con-
struction work, so that it may now be said that, through the intervention of
sanitary engineers, much potential damage has been averted. But because
of the vast amount of planning and execution a great deal of less important
construction still escapes the attention of the sanitary engineer, who has,
in addition, to carry on his teaching activities. On the other hand, many
engineers, formerly employed in municipal service-for example, in muni-
cipal water-supply and sewage disposal-were transferred to other tasks
that were considered more important, or for the moment more pressing,
thus leaving many important posts vacant.

The sole remedy for the situation appeared to be to increase the number
of sanitary engineers. As the only way to reach this goal was through the
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universities, it was decided to introduce specialized courses in sanitary
engineering into the curriculum of the largest engineering schools. This was
done in 1948 and the first sanitary engineers have now emerged. It will be
clear from this that the foremost problem of sanitary engineering in Yugo-
slavia was the education of new personnel. A solution has now been found,
and it will be possible to assign new sanitary engineers to the various
construction bureaux, municipal services, building enterprises, teaching
institutions, and, of course, public-health institutions.

However, other sanitary-engineering problems have not always been
solved so happily. Housing standards, it is true, have been raised to a
higher level, inasmuch as no new slums are being created and all new
housing schemes, while avoiding luxury, show a much improved standard
for workers' dwellings. But the vast amount of destruction and the cessation
of all construction during the war caused such a shortage of housing that
it will take years to achieve a satisfactory situation.

The problem of malaria has lost much of its acuteness owing to the
application of new insecticides as well as to the slow retreat of the disease
in general.

The main and most urgent problems remaining are those of water-
supply and waste disposal. Owing to the large amount of reconstruction
and development that is going on in the country, these problems, regrettably,
have been partly shelved for the present. Thus, city populations are
growing rapidly, new settlements are being created, and the industrial use
of water increases constantly, but in many cases waterworks remain as
they were before the war. New industries create new problems of sewage
disposal and water-pollution prevention. The situation is aggravated by the
fact that a large proportion of the country is limestone, with all its customary
difficulties for water-supply and sewage disposal. A certain number of
towns-those with about 10,000-15,000 inhabitants-still await the intro-
duction of piped water-supplies and sewerage systems. However, Yugoslav
sanitary engineers have made one notable achievement in the field of water-
supply-the general disinfection of drinking-water in practically every
town and city of any importance, especially in the limestone regions.

It is hoped that in the next few years much attention will be turned to
the general problems of water-supply and sewage disposal. With this hope
in mind, a considerable amount of preparatory work is being done at present.
When the time is ripe for the execution of this work, new sanitary engineers
will be waiting to do it. Then will be the time for many of the older sanitary
engineers to return from their activities of sanitary inspection to their former
creative work, which is, they feel, their proper field of activity. The first
indications of this change are already evident.

As has already been stated, the sanitary-engineering force in Yugoslavia
was at no time numerous and is at present much weaker than immediately
before the war. But it must be acknowledged that the successful introduction
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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.


