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desirable at source; that in design one should aim at securing as high an
initial surface dilution Do as is economically practicable since the subsequent
dilution Dr is subject to so many relatively indeterminate variables; and
that the float survey must be regarded as the primary method of selecting
the most suitable point of discharge, the complementary dilution-survey
data subsequently being applied to estimate the conditions likely to arise
in the discharge area and the degree of treatment which appears advisable
before discharge in order that the standards of allowable pollution laid down
for the discharge area are not exceeded.

Finally, although it may seem a needless and barren investment of public
money to render a sewage effluent as pure as is practicable before disposal
into coastal waters and to check its subsequent dilution history, there will
be a hidden dividend paid in the increased work output of communities
owing to the suppression of many forms of infections prevously contracted
from this source and in the increased tourist traffic which will come to
holiday resorts where an effort is made to provide hygienically safe waters
and clean beaches.

PROGRESS IN THE TRAINING OF RURAL HEALTH STAFF
IN UGANDA *

Twenty years ago-a long time in the history of modern Uganda-the
Sanitation Division of the Medical Department consisted of eight European
medical officers, seven European and two Asiatic sanitary inspectors, assisted
by a relatively small number of African sanitary orderlies, plague inspectors,
vaccinators, and mosquito searchers. The medical officers and sanitary
inspectors were fully qualified and recruited from the United Kingdom and
from India. The African staff were locally engaged and, although they
lacked training in the theoretical part of their work and their educational
standard was low, they proved to be keen and interested field workers.
They became efficient in dealing with outbreaks of plague, smallpox, and
other epidemic diseases.

By 1936 it had become apparent that more-highly-qualified African
staff of a similar standard to those being employed in West Africa were
necessary, and a course of training was started at Mulago, Kampala, in
January 1937. Candidates from junior secondary school and upper middle
school, class IV, were selected, and there were 12 pupils in the first group
to be admitted. There were two grades of training-the junior and the
senior-which covered periods of two and three years respectively.

* Abridged from an unpublished communication by Ernest J. Hines, A.M.I.San.E., M.R.San.I., Chief
Health Inspector, Uganda Protectorate.
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With the end of the second World War and the return to civilian life of
African ex-servicemen, it was decided to open a second training-centre
and to introduce a new course for hygiene orderlies. The course was for a
period of one year and the training was given at Mbale. Although no fixed
standard of education was laid down for applicants to this course, a know-
ledge of English was expected. The syllabus of training was framed with
special attention to simple practical work in rural conditions, and the
intention was to return such men to their home areas after training, in the
hope that they would exert a good influence on village sanitary standards.

In 1948, after a careful study of the cost of running two separate training
schools, it was decided to amalgamate them at Mbale. This was more
convenient in every way and represented a considerable economy in the
numbers of teaching staff required. At the end of 1950, the training of
hygiene orderlies was discontinued as, with a few notable exceptions, the
hope that the individuals who had undergone the course would, by their
example, help to improve rural sanitation standards had not been fulfilled.
It is hoped to re-open this course in the near future and to require a two-
year period of tuition, with a minimum educational level of secondary (II).
A one-year course is considered quite inadequate.

Training of Assistant Health Inspectors and Hygiene Orderlies

The Mbale School of Hygiene now gives a three-year course for pros-
pective assistant health inspectors, and a two-year course for hygiene
orderlies will be started in the near future. The teaching staff consists of an
instructor of hygiene, an assistant instructor, three African assistant in-
structors who are locally qualified health inspectors, and two artisan in-
structors. Lectures and demonstrations are also given by the Medical
Officer of Health, Mbale, who deals with communicable diseases, by a
trained African entomological worker, and by a European nursing sister.
The training is governed by the regulations of, and the syllabus is approved
by, the Royal Sanitary Institute, London. At the end of the three-year
course there is an examination, which is set locally, and the successful
candidates are granted the East African Certificate of the Royal Sanitary
Institute, London. Before admission to the course, candidates are expected
to have a minimum of four years' secondary education.

The subjects covered during the first year are elementary anatomy and
physiology; geometry, mensuration, and simple estimating; elementary
building construction and materials; scale and isometric drawing and
sketching; general hygiene and sanitation, under the headings of air, water,
food, causes of diseases, disinfection and disinfestation; elementary medical
entomology; and disposal of refuse and night-soil. Students spend one day
a week in the workshop, where they are trained in the use of carpenters'
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tools and in practical construction-for example, model roof-trusses are
made.

During the second year, more advanced work is given on the same
subjects. The students are also posted to the Health Office, Mbale, where
they are given a practical knowledge of township and rural work. Before
the outbreak of war in 1939, it was customary to post second-year students
to a European health inspector for a full year. The latter method of practical
training is probably preferable and more beneficial, but is unlikely to be
reintroduced until housing accommodation for these students in out-stations
becomes more plentiful.

If the students pass the examination held annually in December, they
enter their third year of study, at the end of which the complete syllabus
of training, issued by the Royal Sanitary Institute, will have been covered.
The third-year course consists, in addition to an extension of the subjects
covered in the first and second years, of helminthology; personal hygiene;
sanitary law; Building Rules (1951); Drainage and Sanitation Rules (1950);
other Public Health Rules made under the Public Health Ordinance (rules
governing meat, milk, eating-houses, bakehouses, etc.), summarized as a
preliminary to instruction in practical regulations of licensed trades and
premises; communicable diseases; vital statistics; and hygiene of meat
and other foods. The students who are successful in passing the Royal
Sanitary Institute examination are absorbed into government service.
They enter grade IL of the local civil service, and are posted to work under
the supervision of European health inspectors.

Training of hygiene orderlies will cover practical knowledge of sanitary
work applicable to rural areas; ways in which the standard of housing can
be raised in rural areas; improvement of rural water-supplies; elementary
building-construction as applied to African dwellings; elementary under-
standing of the factors concerned in the spread of common communicable
diseases, in relation to sanitation; disinfestation and vaccination technique;
recognition of mosquitos, flies, spirillum ticks, tsetse flies, bugs, lice, and
rodents; and preparation of short hygiene reports and maintenance of a
daily diary. The main emphasis in practical work will be on housing,
domestic sanitation, and water-supplies.

Duties of Health Staff

Medical officers of health are responsible for all health activities in their
districts. An average district in Uganda has a population of approximately
250,000, principally Africans.

Health inspectors are responsible to medical officers of health for the
guidance and supervision of the work of all subordinate health staff. The
duties of health inspectors consist of those normally carried out by sanitary
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inspectors in the United Kingdom; in addition, they supervise the activities
of assistant health inspectors. They deal personally with all public-health
matters connected with the non-African population of their district.

Assistant health inspectors are the advisers and health teachers of the
African community. They are required to give regular talks to schools,
clubs, and community gatherings of all kinds, at which health subjects
may conveniently be introduced. They are responsible for the practical
work and the general supervision of any hygiene orderlies who may be
functioning in the particular area. It is estimated that, including postings
to major townships and special assignments, the eventual establishment of
assistant health inspectors will, in the foreseeable future, be such as to
enable one to be posted to every saza (county) or population group of about
60,000.

Hygiene orderlies are trained for practical work and concentrate on the
raising of standards of housing and domestic hygiene and on the improve-
ment of rural water-supplies. They are subject to the general supervision
and guidance of assistant health inspectors. The hygiene orderly is expected
to assist in such matters as the choosing of house sites and in preparing
rough working sketches of any proposed building. He is also supposed to
assist the African peasant by actually working with him on structural and
sanitary details. It is intended to increase the establishment of hygiene
orderlies until there are sufficient to allow one for each community unit of
up to approximately 15,000 persons. That is to say, the aim is a ratio of four
hygiene orderlies to one assistant health inspector. There is, however, one
big difficulty in the hygiene orderly's work, and that is the scattered nature
of the population in rural areas. There are no large villages in Uganda.

Health orderlies are trained in the practical use of such apparatus as
pumps and sprays, and are capable of taking blood-slides and performing
vaccinations. In general, they represent utility workers in the control of
outbreaks of infectious disease. This class of orderly has given very valuable
and loyal service in the past, but will be replaced by the more-highly-trained
hygiene orderly.

Entomological orderlies are trained for and employed on malaria-control
duties in townships and minor trading-centres. It is their responsibility to
search systematically for breeding-places of all types of mosquito, to collect
entomological material for identification, and to report breeding-places so
that suitable action may be taken.

Conclusion

The evolution of the teaching of hygiene and the more detailed applica-
tion of sanitary control, which became possible in Uganda with the passing
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of the Public Health Ordinance in 1935, is still proceeding. Much has been
achieved with a relatively small staff, but much remains to be done, not
only in the development of the training of assistant health inspectors,
but also in the training of those categories of ancillary staff who are a neces-
sary link with the comparatively large, scattered, simple, but not disinter-
ested, African rural public.

The fear of epidemic disease has been the great ally of sanitary progress
in all countries. Former and less-highly-trained African workers had the
presence of plague and smallpox, or the recent memory of these diseases,
to support their endeavours and to act as a spur to local activity. The
present phase is more difficult. Major epidemic conditions have been
controlled and the African health inspector or hygiene orderly has now
to work in a general atmosphere much less conducive to spectacular results.
He must persuade the people that the effort required to obtain a healthy
environment is really worth while.

Experience has shown that in the face of this enormous but less well-
defined problem the African worker can easily become discouraged. It is
wise not to require him to work singly or in his home area. Better results
are obtained by teams concentrating on a single problem or on a group
of related problems in a particular area. It is clear, however, that the role
of the European inspector will be a necessary one for many years. His
main functions, so far as rural hygiene is concerned, will be primarily to
guide, stimulate, organize, and encourage. Without this leadership, and
despite a higher standard of theoretical training, there is likely to be a
lack of efficient application of sanitation and hygiene methods in rural
practice.

PUBLIC-HEALTH AND. ECONOMIC ASPECTS
OF COMPOSTING *

Status of composting throughout the world

Composting in some form has been practised throughout the world for
many centuries. It may be defined broadly as the biological decomposition
of organic matter to a relatively stable humus suitable for agricultural
soils. Biological decomposition may take place under aerobic, partially
aerobic, or anaerobic conditions, and at mesophilic or thermophilic temper-
atures. In the practice of composting, however, the major part of the

* Abridged from an unpublished communication by C. G. Golueke, Ph.D., P. H. McGauhey, M.S.,
and Harold B. Gotaas, Ph.D., Sanitary Engineering Research Laboratories, University of California, USA.


