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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.
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nevertheless appears that, in unfavourable circumstances, this water may
be bacteriologically contaminated. In view of this, the National Public
Health Service is at present introducing a regular bacteriological examina-
tion of such water, and also of water from other sources.

The quality of water from dug wells, which supply rural districts, often
leaves much to be desired bacteriologically. In order to obtain further
information on this subject, the National Public Health Service, in collabora-
tion with Danish dairy organizations, undertook an examination of water
from 13,000 wells. The results of the investigation confirm the prevailing
opinion that the water from these wells is often of an inferior quality. It is
hoped to effect an improvement of conditions by stimulating the interest
of the population in this question through the use of informative propa-
ganda, and to encourage the construction of good wells by making it
possible to obtain public loans for this purpose.

The condition of a number of streams in Denmark, which carry only a
very limited volume of water, is anything but satisfactory, owing to sewage-
disposal practices. In certain respects, however, conditions improved some-
what during the years before the second World War, when a number of very
effective, up-to-date, biological treatment-plants were constructed. Further-
more, it may be mentioned that a new law, enacted in 1949, will make it
possible to deal more uniformly and effectively with cases of stream
pollution.

From an economic point of view, the sewage problem is not insoluble in
the larger Danish towns, but in smaller communities-those of 400 to
1,000 inhabitants, for instance-it is an exceedingly difficult one. This is
due not least to the fact that as a rule it is necessary to subject the sewage
to a comprehensive biological treatment, on account of the low flow of
water in the streams. When undertaken by small plants, the treatment
involves a very considerable expense per inhabitant. This unfortunate state
of affairs is often aggravated by the fact that the need for such treatment is
due to an expensive sewerage system which has just been constructed in the
community in question.

Industrial waste-water also constitutes a serious problem in Denmark,
and it is the agricultural-products industries, such as potato-flour mills,
sugar factories, slaughterhouses, and dairies, which are the main offenders.
There are in all about 2,000 dairies in Denmark, and as a considerable
number are situated outside towns or in villages the sewage of these com-
munities is mainly composed of dairy waste-water. Even though effective
methods, such as biological filtration and the activated-sludge process, are
available nowadays for the thorough treatment of these wastes, such methods
have not hitherto been employed in Denmark because of the great expense
involved. In recent years the problem has been solved in a number of cases
by the use of dairy waste-water for the irrigation of surrounding pastures.
In winter, when the ground is frozen, the water cannot sink into the soil
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and therefore flows in an untreated condition to nearby streams. However,
the biochemical deoxygenation of the water is greatly reduced by the
prevailing low temperature, and therefore this method of waste-water
disposal may often be justified. A detailed biological investigation of this
question has recently been undertaken in Denmark.

The waste-water from yeast factories was formerly the cause of consider-
able difficulties. However, this problem was solved in Denmark some 15
or 20 years ago by the subjection of the waste-water to an aerobic bacterial
fermentation, followed by treatment in biological filters. This method later
found practical application in other countries.

The development of the Danish chemical and pharmaceutical industries
in recent years has posed a number of new problems. For example, the
presence of bactericidal substances may make it necessary to subject the
waste-water from these industries to special treatment before it can be
purified according to normal methods. Another problem, also of recent
origin, has been created by the establishment in many places of co-operative
laundries. Whether the wastes from these laundries are conveyed to the
sewers of small towns or to open streams, they cause considerable diffi-
culties on account of their great quantity and unpleasant character.

The control of sewage from institutions for tuberculosis is among the
sanitation measures accomplished in recent years by the National Public
Health Service. This authority has initiated a number of investigations on
the presence of tubercle bacilli in sewage from such institutions, and on the
possibility of disinfection. On the basis of the results of this research,
sewage-treatment and disinfection plants are at present being planned for
Danish tuberculosis institutions.

It may also be mentioned that the National Public Health Service has
taken a stand recently against the watering of farmland with town sewage,
regardless of whether this is done by means of surface irrigation or by
spraying. The reason for the repudiation of this practice is that it has been
ascertained by veterinary and sanitary research that common domestic
sewage contains eggs of the tapeworm, Taenia saginata, in such great
numbers that the use of grass from fields watered in this way as fodder for
calves involves a very great risk of these animals' becoming infested with
Cysticercus bovis (the larval stage of the tapeworm). In this connexion, it
may be mentioned that the number of cases of T. saginata infestation in the
Danish population and the number of cattle infested with C. bovis have
increased considerably in recent years.
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