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the money. The cost of sickness is met by social insurance funds, which
cannot be used to construct a water-main; consequently this has not
been built.

According to the Austrian Constitution, the public-health officer, who
is a physician, is the final authority on all issues, even technical ones, of
preventive medicine, industrial health, local hygiene, water-supply, water-
treatment, and sewage and refuse disposal. The engineer can function in a
subordinate capacity only, and as he is directed.

The training of public-health officers and of engineers is an important
problem in Austria. Obviously, the public-health officer must have sufficient
knowledge of engineering techniques if his recommendations are to be
carried out, with the existing resources, by the sanitary engineer.
A beginning has been made at Vienna University in the training in

hygiene of public-health officers. However, there is no training whatsoever
for sanitary engineers at the Technical University of Vienna. The student
at the latter school has no opportunity of receiving tuition in hygiene,
beyond that afforded by sundry lectures on heating, ventilating, sanitary
technology, industrial processes, chemical poisons, and hydrology, hydraulic
architecture and hydro-economics. In short, there are no lectures on hygiene
as a subject in itself. This accounts for the fact that the graduate engineer,
however well trained he may be in technology, is not familiar with the
responsibilities of sanitary engineering. He is forced to gather his knowledge
of sanitation during his professional career, by means of the troublesome
and inexpedient practice ofstudying periodicals, chiefly in foreign languages.

The head of Austria's Sanitary Board therefore suggests lectures on
hygiene as the first step to be taken, under the existing Constitution, towards
the improvement of sanitary engineering. Lectures on general hygiene
should be given by an experienced sanitary expert to architects engaged
in town and regional planning, and to engineers and chemists concerned
with underground construction and ground-water developments, hydro-
hygiene, and waste-water and refuse disposal.

As a first step, a lecture on underground construction has been given
for architects at the Technical University of Vienna.

THE CONTROL OF SWIMMING-POOLS IN THE NETHERLANDS*

The first bathing-places in the Netherlands were natural pools, canals,
lakes, and rivers. This situation lasted for many years until, owing to the
growth of the population, it became increasingly difficult to find water

* Abridged from an unpublished communication by Dr. P. Spaander, Director of Public Health, Pharma-
ceutical Division, State Inspectorate of Public Health, The Hague, Netherlands.
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which had not been too much polluted. This is the reason why, just before
the second World War, bathing was prohibited in more and more natural
pools, and artificial pools were constructed to replace them, particularly
in the heavily populated areas. This activity was checked by the outbreak
of war, and no swimming-pools were built during a period of ten years.
However, building has now begun again, in spite of the difficulties resulting
from sharp rises in the costs of construction.

The outcome of this development is that in the Netherlands there are at
present 496 bathing-places, comprising 41 indoor pools, 29 artificial outdoor
pools, 167 partly artificial outdoor pools, and 259 natural outdoor pools
in lakes, rivers, and canals. Two indoor pools and a number of outdoor
pools are under construction. The first of the indoor pools was opened in
The Hague in 1883; this is still in operation, but it was entirely rebuilt
in 1938.

As a general rule, the water of swimming-pools is continuously recircu-
lated, and is purified by filtration and addition of chlorine or chloramine
disinfectant. Before the war, ozone was used as a disinfecting agent in one
pool, and ionized silver in another. However, these methods have now
been abandoned. A system of filtration and aeration, without disinfectant,
is still in operation in one swimming-pool, but the results are not entirely
satisfactory. The water in swimming-baths which are disinfected with
chlorine gives a negative coliform test in 50 ml (most probable number,
2 in 100 ml). Chlorine is used as a disinfectant in all outdoor artificial
pools, the first of which was finished in Amsterdam in 1932. Because of the
large quantities of water involved, it is sometimes rather difficult to ensure
a sufficient turnover. This often means that the water becomes turbid,
owing to the growth of algae. Investigations made by the Research Com-
mittee for Sanitary Engineering (TNO) have proved that algae can be
destroyed if sufficient chlorine-0.5-1 parts per million (pH 7.2)-is put
into the water. Copper sulfate is not considered to be as satisfactory as
chlorine.

Both indoor and outdoor artificial swimming-pools have a suitable
layout, the entrances and exits being so arranged that bathers must pass
through dressing-rooms and shower-cabins before entering the pool and
after leaving it. In most cases, the dressing-rooms have been built around
the basin, but there are a few examples of dressing-rooms, showers, and toilets
being accommodated in a separate room. It would seem that the latter
arrangement has certain advantages, especially for larger pools, but it
requires more personnel to exercise supervision.

There are ten indoor swimming-pools in the Netherlands in which the
following system functions. In the evening, the water from the pool is run
into a cellar, and the empty basin is thoroughly cleaned. After filtration and
disinfection with chloramine, the water is pumped from the cellar back into
the basin, which is completely refilled by the morning. There is no cir-
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culation during the day, unless the pool has been particularly crowded. The
cost of building the cellar is, of course, rather high.

The partly artificial outdoor pools are provided with concrete walls and
a sand floor. The circulation of water in these pools is effected by a natural
flow, but the results are only moderately satisfactory.

The establishment of a reasonable standard of purity for the water of
swimming-pools presents a difficult problem. Obviously, there must be no
pollution by sewage, but the question is to what extent contamination by
coliform bacteria can be allowed. The following table shows provisional
requirements for swimming-pools in the Netherlands:

BACTERIOLOGICAL REQUIREMENTS

Type of water Eijkman test Bacteria count
(450C) (agar 370C)

(1) Water disinfected with chlorine 5 x 10 ml negative 50
(2) Drinking water or water from deep wells

(i) with recirculation
(a) indoor pools 5 x 5 ml negative 100
(b) outdoor pools 5 x 2 ml negative 200

(ii) without recirculation 5 x 1 ml negative 200
(3) Fresh surface water (natural outdoor pools) 5 x 0.2 ml negative
(4) Sea water 5 x 0.2 ml negative

CHEMICAL REQUIREMENTS

Clearness. (Groups (1) and (2) above only) The water shall be sufficiently clear to
permit a white disc, 20 cm in diameter, to be clearly visible, when placed on the bottom
of the pool at the deepest point.

Residual chlorine. (Group (1) above only) The amount of residual chlorine (free or
combined) shall be no less than 0.2 mg/l (parts per million) near the outlet.

Hydrogen-ion concentration. (Groups (1) and (2) (i) above only) The pH of the pool
water shall be between 7.0 and 8.0.

Miscellaneous. It is desirable to deterrmine the amount of chloride, nitrite, organic
matter, oxygen, and copper (if copper sulfate is added to the pool water).

It is difficult to prove that the water of bathing-places is responsible
for the spread of water-borne diseases. But this does not mean that swim-
ming in polluted water can be tolerated. Rats, which are carriers of Lepto-
spira icterohaemorrhagiae, must be prevented from entering and infesting
bathing-places; dogs must also be kept away. In the light of recent reports
on the isolation of the virus of poliomyelitis from the intestinal tract and
from sewage, the question has been raised whether this disease might result
from bathing in polluted water. However, no definite conclusions have been
reached, and bathing-places have not yet been indicted as agents in the spread
of poliomyelitis, although the subject probably deserves further study and
research.
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Solutions containing 0.3%-0.6% of available chlorine have been found
of value in some countries as a footwash for the prevention of so-called
" athlete's foot ", but in the Netherlands have been proved to have little
effect.

It is agreed that common-sense public-health programmes must recognize
that bathing in polluted water and insanitary conditions in the environs of
public bathing-places are potential dangers. Common decency as well as
health considerations demands that steps be taken to secure a reasonable
standard of cleanliness.

SANITARY-ENGINEERING ORGANIZATION AND ACTIVITIES
IN SWEDEN *

Sweden, with a population of some seven million-about 16 inhabitants
per square kilometre-is divided administratively into urban and rural
communities, each with a considerable measure of self-government exercised
by legislative and executive authorities. The government unit of authority
is the county (lan), with its county council (lansstyrelse), directed by a
governor (landshovding) and subordinated to the Ministry of the Interior
and Health. Besides the county council, there are in every county about
a dozen regional government offices representing various branches of
government activity, such as town planning, housing, surveying, highway
engineering, sanitary engineering, and medicine and hygiene. Each of these
offices is subordinated to a royal board within the ministry concerned.
These county offices co-operate closely with the county council, and it
is intended that they should be absorbed by the council in the future.
The activity of the county authorities is mainly of an advisory, subsidizing,
and controlling nature.

The increasing industrial productivity of Sweden has made possible
a notable rise in the general standard of living within the last ten years.
One of the signs of this development is an improvement in housing condi-
tions, which has been facilitated by Government support of an administra-
tive and financial nature. On the other hand, the movement of the popula-
tion from the country to population clusters (towns, market towns,
municipalities, and non-administrative agglomerations), as a result of the
increasing industrialization, has caused special sanitary problems.

At the beginning of the 1940's, an Act of 1918 (vattenlagen), controlling
intrusions upon natural water-systems, was extended, with detailed
ordinances, to govern the utilization and conservation of water-supply
resources, to provide compulsory means of protecting natural water-

* Abridged from an unpublished communication by Adam Goldschmidt, Director, Royal Highway
and Waterway Board, Stockholm, Sweden.


