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SYNOPSIS

As part of a rural-sanitation campaign in Colombia, the National
Federation of Coffee Growers of Colombia (NFCG) in 1942
initiated a scheme for ensuring an adequate provision of water to
coffee-growers in rural, mountainous areas, both for domestic use
and for coffee-processing. Where farms are reasonably closely
grouped collective water-supply systems are used, but it is also
frequently necessary to construct individual systems. In either case,
the cost of installation is shared by the NFCG and those who
directly benefit. The average cost of the collective system has been
Colombian pesos 12,000 per system, while the cost of individual
installations has varied between Colombian pesos 650 and 935.
Each collective system is administered and operated by a rural
water board composed of local farmers, while technical problems
are referred to the engineering staff of the NFCG.

In general, the cheaper gravity system is preferred, but in
individual installations it has often proved necessary to provide
hand pumps or hydraulic rams.

Through improvement in the water supply, the prevalence of
water-borne diseases has considerably decreased, while the rate of
coffee-production has increased.

The problem of providing water supply for small farms and rural
settlements within the coffee-growing areas in Colombia is of vital import-
ance. In fact, it must be kept in mind that in this country with a largely
mountainous topography the rural zones between the altitudes of 1,200 m
and 1,800 m are primarily engaged in the cultivation of coffee. It has been
estimated that nearly 395,000 coffee plantations cover the greater part of
that mountain belt and that at least 90% are small farms of an average
size of about eight hectares (20 acres).

One of the essential needs of the farmers who own or help to cultivate
those plantations is to have an adequate provision of water, both for

* This article has also been published, in Spanish, in the Boletin de la Oficina Sanitaria Panamericana.
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drinking purposes and other domestic uses as well as for the proper wet-
processing of the crop. On the other hand, it is not enough for the farmer
to have available some source of water within his property or in the neigh-
bourhood. Such availability would not wholly solve his problem, because
of the inherent difficulties of transporting water by primitive means up to
the place of consumption. Besides, other factors-such as the need for
securing an abundant supply of water, for keeping it reasonably pure, for
providing adequate storage, and for having this water permanently and,
whenever possible, with moderate pressure-point to the evident necessity
of owning a properly designed installation. It is obvious, however, that
the great majority of the small planters are not by themselves able, tech-
nically or economically, to achieve a satisfactory solution to their water-
supply problem.

The National Federation of Coffee Growers of Colombia (NFCG),
aware of this situation and of its urgency, decided to establish a programme
of technical and financial assistance for the poorer farmers, with the purpose
of helping them to overcome their difficulties. As a corporate institution
representing the industry, it proposed and obtained in 1942 the creation
of a tax on all coffee exports to provide funds for carrying out a model
rural-sanitation campaign, which would furnish such assistance. Preventive
hygiene is the basic characteristic of that campaign, and the main fields of
activity for development are water supply, housing, and soil sanitation
within the rural areas in coffee-growing districts.

Collective Water-Supply Systems

The general criteria established by the NFCG campaign for the planning
and construction of collective water-supply systems may be briefly sum-
marized as follows:

1. There should be a reasonable grouping of the farms located within
the rural area, in order to facilitate water distribution.

2. There should be available a source or sources of water of good
quality and sufficient output within relatively easy reach of the zone to be
served.

3. Coffee-growing farms should receive first preference in the matter
of supply, to avoid displacement of the farmers towards neighbouring
urban areas, but any adjoining small community may be simultaneously
benefited by sharing water from the main system supplying the farms.

4. The financial co-operation of the rural population served by the
system is indispensable, and it must be given in proportion to the economic
status or capital of each one concerned. The NFCG, on the basis of the
total net cost of the system, determines the percentage constituting its own
financial contribution. The rest of the net cost should be met by the rural
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inhabitants served, sometimes with the assistance of the responsible
municipality.

5. The NFCG, through its technical organization, takes direct charge
of the design and construction of the water-supply system. Technical and
administrative costs of the job are absorbed by the organization.

Technical features

The steps usually followed in the preliminary studies and in the design
of a collective system may be grouped thus:

1. A preliminary exploration of the zone to be served is carried out
by the engineer in charge, taking into account all details which have any
bearing on the project. This is followed by a route survey, which comprises
the most important planimetric and topographic features, aided by available
maps of the area.

2. A sanitary inspection of the drainage area above the available
source or sources is then made, together with a careful gauging of flow.
At the same time, the water from the source selected is examined with
regard to physical, chemical, and bacteriological quality.

3. Next a census of the rural population is taken, noting the standard
of living and the condition of the farms. It should be pointed out here
that the great majority of this population consists of small-scale coffee-
growers and their families (usually 8-12 people), who own and cultivate
their farms. Practically all of them belong to the lower economic groups
and are therefore unable to carry out basic improvements in their pattern
of living unless financially helped.

4. Water-consumption rates have been fixed, through long practical
experience, at an average of 150 litres per caput per day. This rate includes
the volume of water normally used for domestic purposes, such as drinking,
cooking, washing, and bathing, as well as the amount required for the
wet-processing of the coffee crop at harvesting time and, in some cases,
for the maintenance of a few domestic animals.

5. On the basis of the per caput rate of consumption and the total
population that the system is going to serve at the end of a 25-year design
period, the average rate of flow is estimated. Main-line capacity between
the intake and distribution tank is then determined, in accordance with
that rate of flow. Storage capacity of the distribution tank is calculated
for a 24-hour minimum period, at the average incoming rate. Sizes for
the main pressure-line and secondary branches are calculated, taking into
account a maximum rate of flow corresponding to the combined daily and
hourly peaks, equivalent to no less than 200% of the average rate of flow.

6. Sometimes the question arises whether a gravity system should be
selected or a mechanical or pumping system. Experience has shown that
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in the majority of cases a gravity system is to be preferred, even though
its first cost may be somewhat higher in comparison, because this type of
supply system generally implies a very low cost of maintenance and little
depreciation as well as simplicity of operation. Mechanical pumping for
collective water-supplies is resorted to only in those cases where rural
electrification is available at low service rates, and when a complete gravity
system is not practically feasible.

7. Painstaking care is usually exerted in order to secure a source of
water free from serious contamination and to protect it in that condition.
Thus, the need for providing some method of water purification is usually
avoided, since most processes imply adequate and permanent skilled
supervision, which is costly and quite difficult to maintain in rural areas.
In certain cases, when it is a matter of improving the physical quality of
the water, slow-sand filters of simple design and using graded sand, are
employed. These operate at an average rate of 4-5 m3 in 24 hours per m2
of filter area.

Construction features

The construction stage of collective water-supply systems is reached
only after complete and detailed plans have been prepared, together with
cost estimates of the project. Some of the main features at this stage are
the following:

1. An effort is always made to utilize local materials as much as pos-
sible, in order to save money and to help regional suppliers. Such materials
are usually building stone, sand, gravel, lime, brick, lumber, tile pipes, etc.
Portland cement and asbestos-cement pressure piping and fittings of
Colombian manufacture must be transported from the nearest urban
supply-centre. Other items, imported from abroad, such as galvanized
metal pipes with their fittings, and reinforcing steel, must also be transported.
Truck transport is used on all available roads, and mule teams on most
rough mountain trails.

2. Gravity systems usually consist of the following parts : (a) intake;
(b) combination settling and grit chamber; (c) aqueduct or main gravity line;
(d) slow-sand filter, if required; (e) storage and distribution tank; (f) main
pressure pipe-line; (g) intermediate pressure-drop chambers; and (h) second-
ary branches and small individual connexions.

3. Some of the structures of the system requiring massive construction,
such as the intake, are economically built by using uncoursed rubble
masonry and Portland-cement mortar with gravity sections. Large storage
tanks and chambers, viaducts, etc., are built with reinforced concrete, and
smaller units with brick or stone masonry. For lines under free-flow,
concrete piping of the bell-and-spigot type, which can be manufactured
locally, is generally used. Pressure mains are built with asbestos-cement
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piping and cast-iron fittings, or with galvanized steel piping, although the
latter is usually more expensive for the larger size. Secondary branches
and individual connexions of small diameter are mostly installed with
galvanized piping. The construction equipment used is of the simplest
manual type, since skilled labour is seldom available in rural districts.

4. Although the net cost of a collective system does vary quite widely
according to each case, owing to the dissimilarity of local conditions and
of the sizes of projects, the percentage of the cost for materials, labour, and
transport bears quite a steady ratio; thus, the cost of materials is approxi-
mately 70 %, that of labour 25 %, and that of transport 5 %. Supervision
costs, including the engineer and foreman in charge, may be estimated
at 15 % of the total cost.

5. From statistical data for about 140 collective water-supply systems
built by the NFCG, and serving approximately 10,000 farms and small
settlements with a total population of over 60,000 people, the following
figures have been calculated:

Colombian pesos

Average net cost per system 12,000
Cost per linear metre of main and secondary piping 3.80-5.70
Cost per farm served 175-735
Cost per person served 55-95

On the average, the NFCG contributed 71 % of the net cost.

Administration and maintenance

Once a collective system has been completed, it is turned over for
administration and operation to a rural water board composed of a group
of the farmers who receive the service and duly elected by them. This
board establishes the monthly water-service rates with the approval of the
NFCG, collects them, and sets up a fund for maintenance under the manage-
ment of its treasurer; it also appoints an operator who is permanently in
charge of the system and is paid a monthly salary. Membership on the
water board is honorary and does not carry any stipend. All technical
problems concerning the system are referred to the engineering staff of
the NFCG.

Individual Water-Supply Systems

For the individual water-supply systems it is generally possible to
utilize various kinds of small natural water-sources, of either superficial
or subterranean origin. Creeks and springs are normally available in rural
areas crossed by mountain ranges, and in the upper zones such sources
are fairly pure. In the absence of these within the farm or close to it, dug

1 1 Colombian peso = US 80.40
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and bored wells may be economically installed, and they ordinarily yield
a sufficient quantity of water at reasonable depths.

Whenever the local topographic conditions allow, a gravity system is
preferred in view of the low cost of upkeep compared with one requiring
pumping. If it is feasible to build such a system, it usually consists of a
small intake structure duly protected against contamination or pollution
of the water; a stretch of concrete pipe-line designed for free-flow and
leading to the site selected for storage; a covered distribution and storage
tank of brick or concrete masonry, located on conveniently high ground
above the farmhouse; and, finally, a pressure pipe-line branched at its lower
end to supply the farmhouse, coffee-processing plant, and other outlets.

In many cases, however, these simple gravity systems cannot be adopted.
This is so when the available source of water is located at a much lower
level than the point where it is convenient to have running water. Streams
flowing through deep ravines and relatively deep wells are a common
example of this situation. In such cases, mechanical lifting of the water
affords the only practical solution. Motor-driven pumps of relatively high
efficiency are not always adequate for farm installations, since power for
their operation is seldom available in rural areas and because of the high
cost of maintenance and the need for skilled supervision. Consequently,
it is more expedient to employ simpler and more economical devices, which
may be operated manually or by means of water-power; among the most
commonly employed are hand-driven lift pumps and hydraulic rams. Both
of these have a wide field of usefulness for rural water-supply installations,
and in view of their low initial cost, durability, and ease of operation, they
have become very popular among coffee farmers.

Typical plans for individual water-supply systems, including spring
developments, hand-pump and hydraulic-ram installations, are shown in
fig. 1-4.

Technical features

Mention has already been made of the usual precautions taken against
contamination of the water. Regarding rates of water consumption, it
might be repeated that an average of 150 litres per caput per day has been
found adequate for most purposes. Storage capacity is based on a 24-hour
minimum period, and the provision of a tank holding 11/2 m2 of water will
meet this requirement in most cases. Water purification does not usually
go beyond the addition of a small slow-sand filter unit. Other methods
have proved to be unreliable due to their relative complexity, which tends
to render them sporadic rather than permanent as a source of water.

Construction methods are necessarily quite simplified, since in thz
majority of cases the work must be done by local contractors employing
hand labour. There is, of course, constant supervision by the technical staff.
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Financial co-operation

In this type of work, as in all the other activities carried out in the
NFCG rural-sanitation campaign, financial co-operation between farm
owners and the NFCG is essential. The percentage of the net cost of the
work to be contributed by each is determined in advance, and this is
followed by the cash payment by the owner. Then the completed system
is turned over to him for immediate service.

Statistics of individual supplies

During the period in which the NFCG campaign has been operating,
over 2,500 complete individual systems of water supply have been built,
besides an approximately equal number of partial systems to supplement
existing ones.

On the basis of the data for 690 installations completed during 1952,
it may be stated that their average net cost fluctuates between Colombian
pesos 650 and 935. About 75% of this cost is for materials and transport,
and 25 % for labour.

Health and Economic Benefits

The advantages accruing to the rural population of coffee-growing
districts where help in securing an adequate water-supply has been given
are manifold. From the viewpoint of environmental sanitation, there is
no doubt that great progress has been made in improving the health
conditions of a very large group of small farmers. This is evident if one
considers the fact that not very long before they received assistance through
the NFCG campaign, these same farmers had to draw their water from
any accessible source by primitive means and without regard to its potability.
Consequently, water-borne infections were quite prevalent among them.
Regional health centres, treating many of the cases, did not accomplish
much towards the prevention of those diseases, because the environmental
conditions remained unchanged. Only when adequate water-supply for
many of these farms had been provided, with the help of the NFCG, did
a radical improvement begin to be observed. Although complete statistical
data are not available, it is estimated that in several cases a 70% reduction
in the index of infection has been obtained.

With regard to the economic benefits, it is also evident that as a result
of the improvement of health conditions among the farmers and of the
availability of abundant water at the plantations, the rate of production
has increased, and the quality of the finished crop shows a marked improve-
ment. Obviously, this implies greater output and better prices, which
benefit both the individual farmer and the industry at large.
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Conclusions

In conclusion, we may say that the experience of the National Federation
of Coffee Growers in Colombia in rural sanitation during the last 10 years
has proved the success of this programme, the aim of which is, we repeat,
to provide water-supply systems for rural areas and small communities,
with the basic purpose of improving the conditions of health and of
economic welfare of the small coffee-growers. The method of financing
by shared contribution by the coffee-farmers served-and by small com-
munities in the case of collective systems-and the NFCG has given
excellent results. Without this co-operation, a public water-supply system
would not have been possible in many rural areas. Finally, the policy of
entrusting the administration and maintenance of collective water-supply
systems to a water board composed of an elected group of the benefiting
farmers, with supervision by the technical staff of the NFCG, has been
found wise, combining as it does simplicity and economy of management
with ease of operation and maintenance.

R1ESUMIt

Dans le cadre d'une campagne en faveur de l'assainissement, en Colombie, la Federa-
tion nationale des planteurs de caf6 a mis en oeuvre en 1942 un programme de distribution
d'eau dans les regions rurales et montagneuses oiu sont dispersees 250.000 exploitations,
dont 85 % ne depassent pas 8 ha. La planteur a besoin d'eau pour l'usage domestique et le
traitement du caf6 au moment de la recolte. Jusqu'alors, les fermiers allaient chercher
souvent tres loin, avec des moyens de fortune, une eau impure. Les maladies d'origine
hydrique s6vissaient dans ces regions. La fed6ration obtint en 1942 que le cafe exporte soit
frapp6 d'une taxe, dont le produit couvrirait les-frais de la campagne d'adducti9n d'eau.
Les prises d'eau furent etablies de fa9on qu'elles desservent chacune tout un groupe
d'exploitations, la quantite d'eau fournie etant de 150 litres par habitant et par jour. Les
plantations de cafe eurent la priorite dans la distribution, cette mesure contribuant 'a
enrayer l'exode des planteurs vers les villes. Dans tous les cas oiu ce fut possible, on installa
un systeme gravitaire de distribution, mais dans certains cas il fallut recourir au pompage.
Dix ans apres le debut de la campagne, 2.500 syst6mes complets d'adduction d'eau avaient
ete construits et un nombre a peu prEs egal, dejia ebauches, avaient ete completes.

La distribution d'eau potable a proximite des exploitations a rapidement ameliore les
conditions de sante de nombreux groupes de petits agriculteurs. On estime que, dans
certains cas, les affections transmises par l'eau ont diminue de 70 %. Le rendement des
plantations s'est eleve', en quantite et qualite, par suite du meilleur etat de sante des
planteurs et de l'irrigation plus abondante des plantations.
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