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6th WEDC Conference: March1980: Water and waste engineering in Africa

B Z DIAMANT

THE NEED FOR APPROPRIATE ENVIRONMENTAL HEALTH TECHNOLOGY IN AFRICA

INTRODUCTION

The need for appropriate envirormental
health technology has been steadily growing in
recent years in many third-world countries,
following repeated faillures in trying to copy
solutions to envirommentel problems without
paying due attention to local conditions and
needs. Most such failures have been recorded
in rural areas, where the need for environmen-
tal improvements is partioularly urgent.

Unlike the developed countries, where ,
most people live in urban zones, the majority
of developing countries populations live in
rural areas, It has been estimated that 72 out
of each 100 people there live in rural areas
(ref. 1). In the African continent, this ratio
is far higher. Out of the 235 million African
people not less than 195 million, or 83 % live
in rural areas (ref. 2). The envirommental
problems in Africa are, therefore, more severe
and urgent than in any other continent.

Envirommental health surveys carried out
in Afrioa in recent years, have revealed that
the situation was not improving and was even
getting worse. According to the findinga of
a World Health Organisation global survey on
Watexr Supply and Wastewater Disposal in Deve-
loping Countries, that has been carried out in
regent years (ref. 2), the ratio of rural Afr-
ican people provided with proper waste disposal
facilities, had dropped from 23 % in 1970 to
21 % in 1975, The survey predicted an improved

rate of 25 % for 1980, provided considerably
large investments are made to meet this expec-
ted target (Table 1).

In view of the serious envirommental con-
ditions that exist nowadays in Africa, it has
become, apparently,;clear that only solutilons
baged on,and plammed according to, appropriate
technology principles, can provide satisfac-—
tory results. This technology must not be con-
find only to technological matters, but also
embrece social, economicel and even political
aspects that are usually involved in almost
every large-scale environmental development.
The various aspects of appropriate environmen-
tal health technology, cen be grouped into the
following major categories : Priorities ; VWater
Supply ; Waste Disposal ; Agricultural Irrigat-
ion ; Manpower and Legislation.

PRIORITIES

Netional budgets contain, normally, more
or less suitable allocations for health develo-
pment. Two major health trende usually compete
on these allocations: curative medicine and
envirommental health. The latter is mainly
geared towards preventive medicine. It is beyond
argument that developing countries at presemt,
are in urgent need for preventive, rather than
for curative medicine activities. The latter
are not only far more costly, but turn to be
even less effective in the existing circumsta-
nces, For example, there is little use and

Table 1 Safe Drinking Water and Wastewater Disposal Facilities in Africa
1970-1980 (According to W.H.0. Survey)
PERCENT URBAN/RURAL POPULATION | ESTIMATED COSTS *)
FACITITY i OF THE 1980 TARGET
1970 1975 1980 (in &)

Urban water supply 67 65 80 800,000,000
Rural water supply 13 21 35 750,000,000
Urban waste disposal 69 80 95 410,000,000
Rural waste disposal 23 21 25 70,000,000

*) According to 1975 prices.
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doubtful benefit in treating and curing a per-
son infected with schistosomiasis, when he is
released from hospital to his old infected en-
vironment, where he will be re-exposed to the
disease. A =mall fraction of the huge costs
involved in curative medicine (hospitals, medi-
oines, medical mtaff etc.), can be gquite often
sufficient to control the disease in the area.
Nevertheless, one always finds that priority
is given, a8 a rule, to curative medioine that
receives the lion's share of the health budget.

There are, ofcourse, various reasons,
among ‘them political considerations, for this
strange and dlesturbing phenomenon. A modern
hospital building has a much more impressive
view, than say, proper pit-latrines installed
in all housholds in the area. This view is par-
tiocularly more demonsirative during election
times, when the commmnity leaders incharge of
public expenditure, are eager to be re-elected.
This may be also one of the reasons why numer-
ous new hospitals were built in the continent
in recent decades, though mediocal manpower %o
run them was not available. At the sams time
very little attentlon was diverted %o environ-
mental health activities., A serious repercus-
gion of thie poliey is, no doubt, the prefer-
ence of moet medical dootors to practice cur-
ative, rather than preventive medicine.

Thie does not mean, however, that curative
medioine is not needed in the developing count-
ries. Vice versa, hospitales are very important
establismentafor any community. But in the
existing severe health conditions in Africa
nowsdays, national health budgets should, at
least, be equally divided between curative
mediecine and envirommental health,

Health as a whole, is sometimes found to
be inferior to other development fields, even
st the responsible international level. The
United Nations Development Programme Progress
Report for 1978 (ref. 3), has on its front page
an impressive definition for development, which
stated that "development has one end goal —
improving humaen condition and bettering indivi-
dual human lives," But a glance at the break-
down of the UNDP annual global investment, that
amounted to over £ 200 million, reveals that
among 1l variocus development fields benefiting
from this amount, health has been ranked the
10th, with only about £ 5.7 million, or 2.7 %
of the total investment. One can only wonder
how the "bettering of individual human lives"
can be achieved, when the hsalth aspect in th-
is multl-purpose process, is lagging far beh-
ind agrioulture,; economy, industry, transport,
natural resources, science, education, labour
and soclial seourlity. Only international trade
was found to be inferlor to health... The Rep-
ort includes, however, also & highlight. In
the divieion of the investment to continents,
Africa has won the largest shave — 34.7 %,

Safe drinking water and proper waste dis-
posal are considered to be the most important
envirommental health aspecte 1n the developing
countries, Their main eppropriate technologles
will be discussed later in this Paper. Water
supply and waste disposal are itwo interrelated
and complementing mutual activities. Proper

waste disposal 18, a8 a matter of fact, protect-
ing the quality of the water supply. Therefore,
some authors believe that the provision of pro-
per waste disposal facillities, is more importa-
nt and therefore should preceed the installati-
on of the water supply (ref. 4}, In practice we
often find that priority im glven, as a rule,
to the water aspect in all development progra-
mmes, Very seldom are the two carried out to-
gether in the same development stage. In most
cases the waste disposal ia postponed %o the
"next stage" whigh is due for years to come.
Meanwhile, the new water supply is constantly
exposed to mevers contamination.

This is a situation that exists meinly in
the rural areas, According to one explanation
to this paradox (ref. 5), the blame lies with
the plammers of the development programme, that
do not find sufficient profeseional engineering
challange in the design and conatruction of
rural waste disposal devices (pilt-latrines etc.)
and, therefore, tend to neglect them. On the
other hand, even the smallest rural water supply
requires engineering design, such as oapacity
of pumps and diameter of piping.

The appropriate technology for the develop-
ment of water supply and waste disposal, is to
plan them simultaneously along all sitages of
design, construction, operation, meintenance
and surveillance.

WATER SUPFLY

The lack of safe drinidng water in Africa
i8 considered to be one the main reasons for the
high intestinal disease rate in the continent.
Intestinel disesses are the second cause, after
malaria, for the high infant mortality rate in
Africa. The urgency of the safe water supply
situation is indicated in Table 1, where targets
for 1980 for rural water supply, that involve
tremendeous investments, still leave 2 out of 3
African rural people without safe drinking water.

Water supply, unlike rural waste disposal,
is a costly construction, In view of the poor
eoconomic etage of rural Africa, the relevant
appropriate technology has to based first of
all on low-cost solutions, Mechanized devices
such as motoriged pumpe should be avoided as
far as possible in therural areas. These devices
are not only costly, but they slsc require ski-
1lled maintenance, which is not avallalbe in most
rural areas, However, if pumping can not be avo-
ided, then solutions such as hydraulic rams,
should be preferred on motorized pumps that
require fuel (not mentioning electricity) which
is costly, and in most cases not availalbe in
the rural avea.

Only minimal treatment can be applied to
pumped surface water, under existing local con-
ditions., This will include slow sand filtrat-
ion and chlorination with bleaching-powder.

The filter media will be ungraded river-bed
sand., A load of 2 cublc metres of water per 1
square metre per day, can remove most parasites
from the water. The maintenance of the filter
is quite simple and a local man can easily be
trained to perform it as a part-time Job, to-
gether with the chlorination.



For emergency cases, such as outbreak of
cholera in remote rural areas that can not be
reached by road during rainy seasons, a flown
portable water treatment plant has been propo-
sed (ref. 6). The device cosists of a folding
children swimming pool made of plastic sheets,
a mmall portable motorized water pump, bleach-
powder,; a reel of barbed wire to protect the
Uplant" and a 100 £t., (33 metres) 1/2 " diame-
ter plastic hoSe for transporting the water
from the infected water course to the 500 li-
tre capacity plastic container,for chlorination
and distribution to the people. The whole lot
can be flown in a light airoraft to destinat-
ion. The device has been operating success-
fully during the cholera outbreak in Northern
Kenya 8 years 8go.

Wells

Wells seem to be at present the most app-
ropriate solutlon to the rural water supply
problem in Africa, Due to economical reasons,
most wells will have to be dug shallow wells,
If a hand pump can not be provided for a well,
then at least the following arrangements must
be performed: The top of the well should be
protected by a 60 cm wall, to prevent contami-
nation and ¢hildren from falling in. A drain
should encircle.. the well to move away flood
water. A public bucket and rope only should
be allowed to enter the well. Experience has
shown that private containers and ropes caused
serious contemination to wells. The well should
be roofed and a pully can be fixed in the roof
to allow safer drawing of water with the rope.

The best method for disinfecting wells is
by means of clay-pot chlorination (ref., 7). The
device uses the capilarity of the clay to pass
gradually controlled quantities of chlorine to
the water.

Hand pumps

A large ressarch activity has been carried
out in recent years, with the aim of designing
the ideal hand pump (ref. 8). The golden rule
for this expected design ie that the hand pump
should be aconomical, durable and locally rep-
airable. The handle, for example, should be
made of replaceable wood, rather than of brealk-
able oast iron. The piston should be designed
80 that & loeal piece of leather should be it
to replace the washer, The pump must be easily
disaspembled with simple tools that should be
provided with the pump. It might be worthwhile
%o experiment other pumping devices such as
the Chinese Chain and Washer pump, that was
specially designed for shallow lifte (ref. 9),

Roof catchment

Tha roof oatchment is an ideal mource for
safe drinking water. This requires a corruga-
ted sheeting roof to replace the straw roof,
The method provides, therefore, a safe water
Bupply source, as well as improved housing,
Some 80 % of the rainfall can be collected
through the roof in closed containers made of
galvanised sheets. The users should be instruc=—
ted to use the rain water only for drinking
purposes and use water from other sources for
domestic purposes.
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WASTE DISPCSATL

The most urgent envirommental health prob-
lem in yural Afrioca, is the human waste disposal.,
Less than a third of the rural population have
adequate facllities for this purpose, 4 mass-8o-
lution is therefore, required in this respect.

Due to lack of piped water supply in most
rural areas, the solutions are limited. The pro-
per solution must be economical and simple so
that 1t can be built by the future user. The
known aqua-privy does not fit, therefore, for
this purpose because it is too costly and requi-
raes craftemen for the consiruction,

The most sultable device ie the pit-latrine
of the Ishara type (ref. 10). This device can be
construoted by the user and bullt of local mat-
erials, apart from a half bag of cement required
for the casting of the slab, The mold for casting
the slabs will have to be provided by the body
that organises the campaign (usually the Health
Office)., A properly prepared health education
programme has to preceed and then follow the
campalgn, to ensure that the people will not on-
ly build the pits but will also use them.

It ie not recommended to attach syphons to
the slabs' holes, because tha syphons oan not he
made by the users and because they require flush-
ing water that is scarce. It is further not rec-
mended to add to the pit domestic refuse for the
production of compost. The proper disposal of the
human waste is far more important +than the pro~.
duection of compost, the domestic refuse portlon
of which, competes on the pit's capacity volume.

Urban waste disposal

Most pecple in Afriea still]l drink water from
raw sources Such as rivers and lekes, It is, ther-
efore, entirely forbidden to use any water course
in the continent for the disposal of any wastewa-
ter, whether raw or treated. Fully treated sewage
can achieve s maximum purification of 95 %. The
remaining 5 % still pose & very serious health
hazerd when they reach and contaminate water
used raw for drinking purposes (ref, 11).

Due to favourable climatical conditions in
most parts of Africa, the oxidation ponds purif-
ication method should be used,as far as possible,
for all small and average sized urban wastewater
treatment plants. The treated effluent should
not be disposed of by dilution in a water course,
but by means of applioation to land in the form
of irrigation.

AGRICULTURAL IRRIGATION

Growing shortages in locally produced food
sfuffs, have been notlced in recent years in ma-
ny developing countries, This alarming trend has
given rise to a fast increase of modern agricu-
lture development programmee, involving large-
scale irrigation projects. Not always has the
enviromnmental aspect these projects,been adequ-
ately considered and as a result many of these
costly operations have caused increased preval-
ence of water-borne diseasea in the developed
area. For example, since the impoundment of ILake
Nesser near the Aswan Dem in Egypt in 1965, the
Pbilharzia prevalence in the area has risen from
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Table ? Expansion Forecast of Irrigated Areas

in the Third World (in million hectares) 12
2 0NE 1962 1975 1985

Africa (South of 1.1 1.6 2.1

the Sahara)

North-West Africa 12,8 16,1 17.8

and the Mid. East

Asia and Par-kast 49.5 75.0 10217

Latin America 842 11.4 16,2

Total 71,6 104.1 138,8

6 £ to 60 %. In the Iake Volta area, near Ako-
sombo Dam in Ghana, the incidence of bilharzia
rose from almost mothing to 90 % in only 2 yea-
re after the completion of the dam in 1966 (13).

In view of the fast expansion predicted in
irrigated areas in the Third World ?Table 2),
immediate eppropriste technology measures must
be introduced in the irrigation programming.
These should ineclude administration and prof-
esaional management and proper design of the
irrigation system and the cropland.

Adminsfration and management )
National irrigation projects are very cos-
tly investments that run into hundreds of mill-
ions of pounds. Though agriculture may be the
major concern in these yprojects, other important
aspeots such as heslth can not be overlooked.
Therefore, the executive agency for such proj-
eats ahould not be any specific ministry but
the Prime-Minister's office (11).

Most irrigation projects constructed in
racent years did not consult environmental
health engineers and the few that did, asked
the latter %o Join the projects as short-term
consultants at the final stages of construction
when nothing could be altered. Environmental
health engineers must be permanent staff memb-
ers of the project all along ite development.

Demign

The design of irrigation systems must con-
aider the important vector control aspect. The
impounded reservoir, as well as the irrigation
channels, must be planned in respect of banks,
slopes, lining ect., so a® to prevent vector
diseases organisms,such as mosquitoes, snails
and black-flies from breeding in the systems.,

The main channel should rather be designed
as a closed underground pipe. Automatic shyphon
spillways should be preferred on ordinary spil-
lwaysin the dams, so as to disturb the quiet-
water habitat,favoured by most vectors, by mea-
ng of intermittent fluctuations of the water
surface.

The types of raised crops in the irrigated
land should be decided also according to envir-
onmental considerations. Rice that requires fl-
ooded irrigation, should not be raised in bil-
hargis infected areas. As far as possible,the

irrigation method should be by sprinklers, rath-
er than by flooding that encourages the breed-
ing of disease vectors.

MANPOWER AND LEGISTATION

All above mentioned recommendations can not
be executed without the professional advice of
envirommental health engineera. The trailning of
these engineers should be carried out in local
univeraities, rather than abroad in the develop-
ed countries, where stress is laid more on soph~-
isticated matters, such as radiocactive wastes and
air-pollution, than on basic sanitation problems
that mainly exist in the African continent. Env-
ironmental health engineering studies, have to
be developed, therefore, in all African univer-
sities +that provide engineering studies.

Legislation is a powerful means of imposing
the above-mentioned recommendations. Special
legislation has to be prepared for the various
environmental health fields, such as, stream-
pollution, lrrigation development, water supply
and waste disposal, Legislation is a time cons-
uming operation and until it ie completed, use
can temporarily be mede of the existing Public
Health Law, This Law entrusts considerable power
with the medical officer of health and his pub-
lic health inspectors. They should be trained
in envirormental health engineering principles,
go that they may, meanwhile, control all releva-
nt urgent matters, until the long training of
the engineering manpower and the legislation
are completed.
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