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ENVIRONMENTAL SANITATION MEASURES

SUMMARY AND CONCLUSIONS

With the techniques and methodology now available, formulae that
will produce spectacular results in a public health program within a short
time and at a low cost cannot be expected. In this paper study is made
of the role of environmental sanitation in the control of enteric infections,
also known as diarrheal diseases, with special emphasis on water supply
programs first, and second on the sanitary disposal of sewage and waste
waters.

It should be reemphazized that in control programs the main effort
should be aimed at environmental sanitation, since the available techniques
of preventive medicine require certain prior or simultaneous conditions,
which can be achieved through sanitation. On the other hand the techniques
of curative medicine, though an important factor in reducing mortality rates,
have no effect on morbidity rates.

The most important measure in the sanitation field, and the one of
greatest priority, is water supply under certain conditions, which will be
discussed in detail; sewage disposal is logically the next subject for the
discussion. Insect and fly control can be instituted once the results of
water supply have been obtained, since disease transmission by vectors will
then begin to take first place. When insecticides capable of exterminating
the vector population are not available, attempts to interrupt transmission
may be made by indirect means, such as sewage and garbage disposal.

The physical and chemical quality of the water being supplied exerts
no major influence on the control of the disease. However, standards of
bacteriological control and potability should never be sacrified for economic
reasons.

The two principal aspects of water supply are: sufficient quantity
and direct service into the home. It must be categorically stated that
without compliance with these two requisites, no favorable results can be
expected in the diarrheal disease control program. There is little virtue
in public outlets either from the point of view of control of enteric in-
fections or of the self-financing, or partial recovery of the investment.

An adequate water supply has been defined as: a sufficient amount of
water for drinking, cooking, personal hygiene, and cleanliness in the home.
Depending on social and economic conditions, climate, etc., a per capita
provision of from 100 to 150 liters per day seems to be the minimum
necessary for rural areas in Latin America. The per capita provision for
urban areas is normally somewhat higher.
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Tables and figures are presented to show that the provision of water
should not meet with major financial obstacles. House connections, however,
costs almost twice as much as a primitive system of public outlets. But
the social, economic, and health benefits accruing amply justify this higher
cost, especially considering the fact that the investment can be recovered
and that house connections are therefore readily financeable.

In order to obtain the maximum benefit from direct water supply, a
campaign of psychological impact, to bring water.into the home, should be
conducted at among beneficiaries in. rural .areas. Such a campaign could be
combined with others which are aimed at housing improvement, or community
development, etc.

The problem of excreta and waste water disposal has five chief as-
pects: latrine construction; individual disposal of waste water through
septic tanks, irrigation fields, etc.; provision of public sewerage systems;
campaigns to make connections so as to take full advantage of existing sew-
erage systems; andi treatment of waste waters.

Although the usefulness of the latrine for economic disposal of
excreta is recognized, it should be considered a provisional solution, and
its use should be limited to areas where the population is dispersed or to
such sectors as for the moment are not able to benefit from the installation
of direct water supply.

Individual waste water disposal requires greater attention than it
has received up to now, since in certain areas, where conditions are favor-
able, significant and lasting results may be achieved through the direct
contribution of beneficiaries,. A campaign to this end may be conducted in
a manner similar to that for latrine construction.

Properly conducted -programs to provide sewerage in urban areas hold
promise for the control of disease. Difficulties will arise out of the
necessity for giving priority to development of the water works and out of
the disorderly growth of fringe areas or poor districts around certain urban
centers. But it is thought that the future beneficiaries' interest, their
greater financial capacity, and the municipal governments' organization and
potential will greatly facilitate this health activity.

The sewerage program i:n rural areas will necessarily be of limited
scope during the first few years. It would nevertheless be desirable to
advance it to the planning stage, preferably at the same time as the rural
water supply program is being conducted, and later seek the opportunity to
enter the construction phase; as funds become available.

The promotion of new connections in order to take maximum advantage
of the sewerage network available can bring immediate benefits with a lim-
ited investment on the part of the public agencies in charge of the program.
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One problem, the adverse effects of which are beginning to be felt
and which will rapidly increase, is the discharge of waste waters without
prior treatment. The danger that natural water resources may be destroyed
urgently calls for undertaking study and evaluation, to be followed by
suitable legislation and standards. It is recognized that the provision
of waste water treatment in the next years will be limited to cities and
industries with a certain financial potential, but some general preventive
measures should be established in rural areas as soon as possible.

Each of the programs proposed for the activities discussed in this
paper will no doubt require, as a first step, individual study and evalua-
tion, immediately followed by suitable planning. Since considerable time,
effort, and investment will be required, specific programs may be initiated
to cover the most apparent and immediate needs,' at the'same time as long-
range plans are being made. The importance of standardizing and mechanizing
the processes at each stage, in order to achieve significant reduction in
cost and in'the use of personnel with limited experience, is obvious.

It should be remembered that the final step of the program -- con-
struction-- is not the end but the means for attaining specific results,
such as provision of safe water supply, sewerage systems, sanitary excreta
disposal, and so forth. The stage of greatest practical importance, there-
fore, is that of public education and information so as to translate expend-
itures into practical benefits.

In discussing financial aspects, the paper points to the need: for
considering water supply systems as a service, in the true sense of the word.
It is pointed out that one of the reasons for slow progress is the fact that
there is frequent opposition, owing to social, economic, and political rea-
sons, instead of the attempt to overcome existing difficulties.

With the capital resources at present available, the main problem is
not financing as such, but rather the creation of a favorable climate for
recoverable investments. In this connection the argument for direct water
supply to homes as the only system capable of ensuring partial or total
recovery of the investment takes on a new validity.

The paper and annexes further offer concrete ideas on the financial
aspect, and certain figures on the average per capita cost of the various
headings. There are detailed comments on community participation and con-
tribution to financing during the various stages of the work.
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.IDEAS FOR FORMULATING A PLAN TO CONTROL ENTERIC INFECTIONS

. .-: . ENVIRONMENTAL SANITATION MEASURES

I. RELATIVE IMPORTANCE OF ENVIRONMENTAL SANITATION IN THE CONTROL OF
DIARRHEAL DISEASES

The statistical data.gethered in. past decades clearly.indicate that
no health measure undertaken in a single field, without the support .of
-secondary health measures, has.. to date been able to eradicate enteric in-
fections or to reduce them to low levels of endemicity. It is also evident
that the relative 'importance that. is given .to certain measures which have
proved to be'effective in preventive medicine, curative medicine, and en-
vironmental sanitation will determine the..efficacy of the control campaign
in each case.. Therefore a brief comment: on the relative:value of activities
in. the three fields is in order. .. ..

: ...From the-practical viewpoint, the.really effective and economic, as
well as the simplest, approach to the problem is mass vaccination of sus-
ceptible populations and the use of certain preventive drugs. In the past,
important results were obtained in this way, and this methodis the main
hope of public health workers in future. attacks on diseases. As to the
diarrheal diseases, the hope of attaining rapid success has to date eluded
,the scientists,

Other.measures available in this field cannot be considered inde-
-pendently from other factors and' influences which are outside the scope of
preventive medicine since they.normally require a series of propiti us con-

~::. _ ditions to achieve.optimum results. One of the'most important of the con-
ditions seems .to be facilities for personal hygiene in .the home, a con-
dition which is attainable through environmental sanitation.

. The. importance of medical techniques in the reduction of mortality
rates is -indisput'able. But this is a matter' for. another.paper; the only

" obvious fact which needs to be underlined here'is that sanitary techniques
used in curative medicine' do.not alffect the morbidity'picture and do not
wholly sdlve the' mortality problem,

By the process of simple elimination, therefore, one arrives at the
conclusion' that in countries or regions where environmental sanitation is
poor, the emphasis in plans to control enteric infections should be placed
on specific environmental sanitation measures.
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The truth of this conclusion is well known, since for -ver twenty
years diarrheal diseases have been associated with poor environmental con-
diti-ns. All the statistical data point in that direction, and outstanding
improvement has come about only in countries where the environment has
become comparatively sanitary.

II. RELATIVE IMPORTANCE OF ENVIRONMENTAL SANITATION MEASURES

WATER SUPPLY

Convincing data are available to prove that the mere change of this
environmental factor can bring about a significant reduction in the prev-
alence of Shigella, the agent responsible for a high percentage of the
cases. Therefore, this paper reaffirms the thesis held by most public health
workers that the sanitation measure of highest priority for the control of
diarrheal diseases is safe water supply. Since the pertinent programs have
to be conducted under certain specific conditions, special attention will
be given later on to a detailed discussion of these,

EXCRETA AND WASTE DISPOSAL

Alth'ugh the mechanism of transmission of these diseases has not yet
been established in full detail, excreta undoubtedly represent a link in
the chain of transmission. Suitable disposal of excreta, with or without
running water, seems to be an important means of interrupting that chain.
F r this reas, n, and because of the role which this measure plays in the
control ,f other diseases as well, most public health workers give high
priority to the sanitary disposal of excreta. Later -n in this paper the
important health aspects :f diarrheal disease control will be discussed in
detail.

CONTROL OF FLIES AND OTHER INSECTS

The campaign against flies and other insects is undoubtedly impor-
tant, for when the vectors are eliminated one of the p:ssible mechanisms
of transmission is interrupted. Its relative importance becomes apparent
when favorable results in the water supply pr gram begin to appear, and
transmission by vectors moves to first place.

Unfortunately, science t, date has;not been able to develop a truly
effective weapon, that is, an insecticide capable :f exterminating the vec-
tor populati n. The present campaign, therefore, is being conducted -n two
fronts: directly, thrugh insecticides to reduce the vector population
during peak periods; and indirectly, by attacking the breeding places through
garbage collection, and b:th public and private cleanliness. Sanitary dis-
posal of excreta and waste waters t a certain extent exerts indirect influ-
ence :n the control of transmission by vectors.
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HOUSING SANITATION

No one can deny the importance of sanitary housing, not only because
healthful conditions in the home are valuable in themselves, but also because
they are conducive to social and economic development. The role such sanita-
tion plays in diarrheal diseases is manifest in the relationship between
these diseases and personal hygiene and cleanliness in the home. One cannot
conceive of a healthful and clean home environment without sufficient water
available. On the other hand,, it is possible to keep temporarily acceptable
conditions in even the most humble home, if it has certain essential facil-
ities for personal and domestic hygiene, the first among which is water.
Therefore, programs of large scope aimed at solving the problem of sanitary
housing cannot prosper'without prior or concomitant programs of water supply.
Yet water supply programs can be carried out by themselves since they bring
immediate benefits, either directly or by opening the road to similar programs.

FOOD CONTROL

The importance of food control on the national scale is especially
evident in countries where the food industry is highly developed. Since
this is not the case in most of the Latin American countries, attention
should be directed mainly towards improving the techniques of home prepara-
tion and suitable use of foods, especially of food intended for children
under 4 years of age. Aside from the fact that this is'basically a matter
of health education, it requires certain minimum hygienic facilities, chiefly
the availability of water. Thus we arrive once more at the conclusion that,
in terms of relative importance, water supply comes first.

III. IMPORTANT ASPECTS OF THE WATER SUPPLY PROGRAM

The available statistical data and experience point to the fact that
the quality of water, in contrast with quantity, has no great influence on
the prevalence of disease, provided the water meets certain minimum condi-
tions of potability.. Ebperience seems to indicate that significant results
can be obtained in controlling the disease if a sufficient amount of running
water can be provided, in the home. Water supply through public outlets will
not produce the desired results, and the attitude of planners who consider
such systems acceptable should be rejected if favorable results are desired.

QUALITY OF WATER FURNISHIE

The relatively lesser importance of the quality of the water to be
furnished is an advantage to water supply programs from both the financial
and technical points of view, for it obviates the need for costly treatment
in all cases where it is not required by the social and economic conditions
of the beneficiaries. This is the case especially in rural areas where so-
cial and economic evolution is in its initial phase and where water supply
is therefore chiefly a health measure.
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Although the fact is obvious, it is worth underlining that in speak-
ing of sacrificing quality in favor of quantity, what is meant is the phys-
ical and chemical quality of the water and not its bacteriological quality.
Nevertheless, strict bacteriological control poses no unsurmountable problem
in programs with limited funds since from the bacteriological viewpoint po-
tability can be readily achieved in most cases through an adequate selection
of sources and through chlorination.

QUANTITY OF WATER FURNISHED

It should be noted that when reference is made to quantity, the term
is relative and the amount of water will vary according to the social and
economic status of the beneficiaries. From the viewpoint of diarrheal dis-
ease control, sufficient quantity is the amount necessary for drinking, cook-
ing, personal hygiene, and cleanliness in the home.

In the case of urban water supplies, which furnish from 165 to 200
liters per person each day --a rate adapted to normal social and economic
conditicns-- the problem is automatically solved. The problem yet to be
solved is that of certain rural water mains designed to distribute water
through public outlets on the basis of a per capita consumption of 50 to 70
liters per day or less.

Annex A of this paper shows some interesting aspects of the relation-
ship between distribution system costs and per capita provision in 247 dif-
ferent systems of the rural water supply program conducted by the Ministry
of Health and Social Welfare of Venezuela.

The conclusion is reached that a minimum per capita provision of 100
to 135 liters per day can be achieved without major financial sacrifice, and
that optimum rural water provision is from 150 to 200 liters per capita daily.
The use of arithmetical devices in making cost estimates is suggested as a
means of reducing costs. It is pointed out that systems designed to provide
only 50 to 70 liters per capita will not fulfill the role of water in the
control of diarrheal diseases. Moreover, their usefulness in other areas
will be only temporary since subsequent population growth will require the
partial or total reconstruction of such systems.

DIRECT WATER SUPPLY

The statement that considerable variations in per capita supply of
water will result in only small variations in the total cost of adistribu-
tion system is a valid statement, provided a complete pipeline network, which
theoretically will permit making connections to all houses of the system, is
taken as a standard.
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However, the temptation to save costs in water supplies by reducing
the amount of pipelines installed and supplying instead through a fewpublic
outlets is very strong. A water supply system built in this manner will have
only a poor and temporary impact on.the beneficiaries. The only visible
improvement would lie in shortening the distance for piping water into the
house; but in all other respects the same primitive conditions would prevail
as existed before the water main was introduced. The use of contaminated
sources would possibly have been avoided, but this type of system will not
prevent contamination while the water is being transportated to the home and
during home storage in primit:ive containers. Nor does such a system succeed
in inducing people to use sufficient water for personal and domestic hygiene.
In other words, the sanitation aspect of distribution systems based on public
water outlets is very limited, and its usefulness in diarrheal disease con-
trol is statistically insignificant.

Apart from the health implications, the difference between the two
distribution methods in the social and economic plane is obvious. It is not
the primitive water main, but running water in the home which will really
raise the standard of living, dignify the existence of man, and contribute
to his well being. Moreover,' it is only when water inside the homes becomes
first a wish and then a necessity that the suitable financing of water supply
services will become possible.

Apart from difficulties in obtaining initial funds, one of the main
reasons for the slow progress in some countries may be attributed to the

'failure to recognize the validity of the previous statement. The water
supply system built for distribution through public outlets invariably is
a non-recoverable investment, which will have to be made over again when the
system has outlived its usefulness. In addition, most of such systemsbecome
a -financial burden in operation and upkeep, since by providing a serviceof
limited. value, the revenue derived from water rates which they bring in is
nil; or only negligible. On the other hand, it is possible to finance the
operation and maintenance of really useful water, supply systems providing
adequate service, and to recover part or all of the initial investment or
the system can.be self-financed, depending on the size and social and eco-
nomic status of the group benefited.

It may therefore be said that primitive systems of water supplyshould
be undertaken only as a temporary means and for specific purposes, such as
bringing together and stabilizing a dispersed population to prevent its mi-
gration to cities, or in cases where a direct service would be financially
prohibitive because of the scattered and irregular location of the houses.

·Annex B contains an analysis of the implications of direct water sup-
ply and divides the problem into three parts: the expansion of a distribu-
tion network; the installation of house connections; and piping water from
the sidewalk into the home, It should be noted that the greatest expenditure
lies in expanding the distribution network beyond the original size meant for
distribution through public outlets. The benefits to health and to the eco-
nomy which direct service brings fully justify the additional expenditure.
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The installation of house connections is a logical consequence of
this approach, especially since the added investment is only 6 per cent of
the total cost of the water supply system. This figure can be further
reduced by using local materials and economic construction methods, depend-
ing on the local conditions and the experience available.

One of the most important aspects of the problem of the direct pro-
vision of water is the effort to make the beneficiaries undertake the work
necessary to pipe water into the house.

The organization of a campaign for this purpose should receive max-
imum attention from the agencies responsible for water supply programs. The
coordination of such campaigns with other similar ones such as housing
improvement, community development, and so forth, could bring about the
most favorable health, social, and economic results.

IV. DISPOSAL OF EXCRETA AND WASTE WATERS

There are several aspects of this problem. First, there is the popu-
lation group which as yet has no direct water supply service, so that the
sanitation activity indicated is the promotion of latrine construction. The
second population group is the one which has direct water service but has
the problem of waste water disposal, either individually through septic
tanks, sumps, or irrigation fields, etc., or collectively through asewerage
system. Then there is the large number of sewerage networks which serve
only a part of the population, and the problem in this case lies in promoting
the largest possible number of house connections. And, finally, save for a
few exceptions, the great majority of existing sewerage networks in Latin
America dispose of their sewage without prior treatment. This practice is
alarming as it will lead to the destruction of natural hydraulic resources
within a few years.

LATRINE CONSTRUCTION

It must be emphasized that this is a provisional solution and that
it is inacceptable both technically and from the health point of view,
wherever there is a direct water supply service. There is no denying its
usefulness to a dispersed population, or in population groups which for the
moment cannot benefit from a direct supply, but efforts and investments in
latrine campaigns should not be made at the cost of the water supply program.

In latrine construction the direct collaboration of the beneficiaries
is essential, since it takes place on their property. Education and promo-
tion are effective activities, coupled withgiving technical advice and aiding
in the acquisition of inexpensive building materials. A variation of this
approach, used in some countries, consists in providing prefabricated pieces
contributed by the agencies in charge of the program, the beneficiaries
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contributing their labor. Thle per capita cost varies between 45 to $15
per latrine; the additional sum required for the campaign itself varies
greatly.

DISPOSAL OF WASTE WATERS'

The possibility of disposing of waste waters-by individual methods
such as septic tanks, sumps, irrigation fields, and so forth, is limited
by the nature of the terrain, availability of space, and the number of
persons served. This aspect should be borne in mind when planning on the

.national and local scale, in both urban and rural areas, since the problem
can be solved through partial. or total financing by the beneficiaries them-
selves. *Under favorable conditions significant results can.be attained in
such areas as housing development of the rural type, rural housing programs,
housing improvement, community development, and so forth, through educational
campaigns, together with technical advice to promote the construction of
individual disposal systems i.n selected areas, after a prior study of local
conditions.. Such a campaign could be conducted in a manner similar to that
for latrine construction.

The provision of a public sewerage service in large cities seems to
be a reasonable objective, provided a suitable water supply system is avail-
able and-the urban development is more or less orderly, as is not the case
in most Latin American cities. There is usually, nevertheless, a deep
seated desire for this service, together with some financial capacity on the
part of future beneficiaries, as well as an economic structure and economic
potential on the part ofmunicipal Governments which will facilitate obtain-
ing the funds needed for a strong initial investment. The per capita costs
vary greatly, but they are comparable to those of the water supply program,
i. e., about $50 per capita.

The greatest problem lies in small cities or rural areas, where it
will be necessary to conduct the water supply program first in order to
awaken in the beneficiaries the realization of the need and the desire for
a sewerage service. Even so, great difficulties will be met in financing
the sewerage program, because it is not a productive financial investment,
and total or partial recovery of the investment is far more difficult, at
least in the initial stages. It is nevertheless desirable to plan the
sewerage program.at the same time as the water supply program, and then to
await the proper opportunity to introduce a partial sewerage construction
program, to be conducted by stages as funds become available.

PROMOTION OF CONNECTIONS

The operation of sewarage networks at only partial capacity owing
to the fact that not all -ithe properties that could be served have been
connected with them is the least of the problems. An educational campaign,
together with certain legal action in urban areas of sufficient economic



CD14/DT/3 (Eng.)
Page 11

capacity, can produce favorable results within a short time. In areas of
limited financial capacity, it would be advisable to draw up a financing
plan that will permit interested parties to pay for the cost of connections
by installments, with the property serving as guarantee.

TREATMENT OF WASTE WATERS

The disposal of waste waters without prior treatment in water recep-
tors is beginning to present a problem in most Latin American countries as
it is having an adverse effect on the natural hydraulic resources. This
problem will undoubtedly increase with the expansion of sewerage services
and will require proper attention.

Waste water control is an activity to which a certain amount of human
and financial resources should be devoted. This activity might begin with
a study and evaluation of the problem taking into consideration future
needs for disposal of domestic and industrial waste waters. Depending on
the results of this study, the necessary legislation should be promulgated
or existing legislation modified, predicated on the awareness that the im-
mediate financing of treatment plants will be within the reach of only cities
or of industries that have considerable financial potential.

V. EXECUTION OF PROGRAMS

The basic requisite for the succesful conduct of any program is plan-
ning, after evaluating the situation in the country. It would seem logical
to organize and finance, as the first activity, a study and exact evaluation
of present and future problems, immediately followed by short and long-term
planning. The initial phase may require time, effort, and a certain amount
of investment, depending on the existing situations

However, short-term planning to begin the program immediately is
possible without exactor thorough knowledge of the nation-wide situation.
In fact, several. countries initiated programs to meet the most immediate and
obvious needs, and organized evaluation and long-term planning at the same
time.

The mechanisms for conducting programs in general were already widely
discussed on previous occasions (see Document TFH/2 of 31 January 1963).
Nevertheless, it is believed advisable to make some additional suggestions
for the phase covering the study of localities and the preparation of the
projects in question.
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The. water supply and sewerage systems of large cities essentially
require individual. action in each instance, both in the study and in the
design and preparation of pluans for the project. Depending on the magni-
tude of the problem and the availability of trained- technical personnel,
it may be necessary to resort; to the use of private sanitary engineering
specialists, either regularly or as temporary consultants.

There should be a different approach to the rural area because of
the large number of small localities to be served. In such cases it is
advisable to set up mass production methods; this will permit using per-
sonnel with limited 'experience, and will also considerably reduce the
cost of drawing up plans,< and yet retain the high technical quality of the
designs. It is possible to standardize'the process from the presentation
of the field report up to the preparation of models and typical design de-
tails.. A classical example of such logical steps, using the
"production line type" of: organization may be found in the Section on
Projects of Rural Water Su'pplies of the Ministry of Health and Social Welfare
of Venezuela..

Another aspect of .practical value is the grouping of several local-
ities into one central systfem with a common jsource and common water lines,
which could bring considerable savings in. per capita costs. It has the
added advantage of facilitating the supply of services to small localities
or groups of houses, as their inhabitants could not afford to install these
services individually.

The construction phase should be organized according to local condi-
tions in each country. The experience available indicates that large- scale
programs for urban areas operate better under autonomous agencies or semi-
official institutions which have their own specific statutes for the pro-
gram. Most countries have recognized the necessity for submitting large-
scale building programs to bidding by private construction companies. In
the case of rural water supplies the great number of "small" problems and
the difference in the approach make it advisable to establish separate pro-
grams, with due-coordination and exchange of information with the large-
scale programs. The advantages of private construction under the bidding
system apply here as well, a. though in the case of works of little impor-
tance it would be acceptable to use methods of direct administration and
construction with local' human resources, and community development. The
latter method will require special attention, since it permits the direct
contribution of the beneficiaries.

Although the program's direct and immediate results are determined
by the efficiency of the ,construction phase, there is another aspect of
equal, importance: the transformation of the health activity into practical
benefits will depend on the administration. The building of the works is
not an end itself, but the means of achieving specific results, and only
an adequate service can ensure these.
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VI. FINANCING OF THE WATER SUPPLY PROGRAM

On numerous previous occasions, each time the subject of financing
came up, emphasis has been placed on the fact that water supply should be
regarded as a service enterprise in the truest sense of the word. On the
one hand, suitable service must be provided in keeping with the needs of
the beneficiaries, and on the other, the service must pay for itself accord-
ing to the basic requirements of a sound business. So long as this basic
principle is not accepted in Latin America, any discussion of financing will
be useless. Efforts must therefore not be directed towards changing the
thinking through using social, economic, and political arguments, but rather
efforts must be made to overcome the difficulties which at present prevent
the transformation of the water supply into a true business enterprise.
It may be said that with the capital resources now available the main pro-
blem is no longer getting the funds for financing, but rather the creation
of conditions indispensable to the economic soundness of the investment,
since this is a prerequisite for mobilizing such capital.

Once this principle has been accepted, favorable financing can be
obtained in urban areas without great difficulty. In rural areas it will
be necessary to change radically the present approach to the problem and
establish firmly the policy of direct service as essential to recovery of
the investment. This implies revising the objectives and costs in the
Charter of Punta del Este, and the recommendations of the Advisory Committee
on Environmental Sanitation which met in Washington, D. C., in November 1961.

The per capita costs proposed in those recommendations no longer
suffice in view of the new criterion, and the $7.50 to $15 per capita
figures given should be doubled, or in other words, the average per capita
cost would be $15 to 430 for rural water supplies with direct service.
Although these figures may seem high, such water supplies will make it pos-
sible to recover the investment partially or totally and will therefore
greatly facilitate their financing. The advantages to public health and
welfare have already been discussed here.

Needless to say, programs of direct water supply to the home will
not benefit the entire population for the next 10 to 15 years. It should
also be recognized that it will not be possible to conduct such programs
economically in areas where the population is dispersed. It will therefore
be necessary to create parallel programs for certain specific purposes,
limited to these areas, because it will not always be possible to postpone
the solution for so many years. For example, the Ministry of Health and
Social Welfare of Venezuela is conducting a pilot program for dispersed
localities of up to 500 inhabitants, since direct service for such local-
ities would be financially prohibitive. In such cases there is prior ac-
ceptance of the fact that the investment will not be recovered and that the
program's benefits will be limited. The main purpose of the health activity
is to supply drinking water in order to prevent the use of contaminated
sources; it will, moreover, prevent migration to the cities through improved
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living standards and through the fact that a common water supply tends to
hold a dispersed population together. The financing of such programs is
done through a 50 per cent contribution of the total cost by the regional
Government and by the beneficiaries, the latter mainly through labor, a
25 per cent contribution by the Ministry of Health and Social Welfare, and
another 25 per cent by UNICEF, mainly in materials, the cost of which need
not be repaid.

Annex C indicates certain aspects of financing the water supply
program.

I.
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IDEAS FOR FORMULATING A PLAN TO CONTROL ENTERIC INFECTIONS

ENVIRONMENTAL SANITATION MEASURES

ANNEXES

A. Relationship between the cost of distribution
systems and amount of water provided per capita

B. Implications of direct water supply

C. Financing of water supply programs



ANNEX A

RELATIONSHIP BETWEEN THE COST OF DISTRIBUTION SYSTEMS AND THE
AMOUNT OF WATER PROVIDED PER CAPITA

Table 1 of the Annex shows the relative costs of pipes of different
diameters and materials compared with their transport capacity. While unit
and labor costs may vary greatly from country to country and this variation
affect all items in the table, relative costs will remain more or less the
same. The table shows that a comparatively small increase in the cost of
the pipe will produce a substantial increase in transport capacity.

Tables 2, 3, 4, 5, and 6 cover a study of 247 distribution systems
serving 272,538 persons in localities of up to 5,700 inhabitants. These have
been divided into the following groups: 0-500; 501-1,000; 1,001-1,500;
1,501-2,000; 'and 2,001-5,700 inhabitants and these distribution systems
were designed to supply water directly to all houses that could be connected
to the network. Localities covered are part of the Rural Water Supply Pro-
gram of the Ministry of Health and Social Welfare of Venezuela during the
period 1 July 1959 - 31 December 1962, and most of the systems are either
in full operation or in the construction stage. The pertinent data are
summarized in Table 7.

Since ambitious standards of design and optimum building materials
were used, the per capita cost is higher than average for Latin America,
but the main purpose is to show that in the small localities approximately
70 per cent of all pipes are 2"- to 3" in diameter and these represent about
60 per cent of the cost of all pipes. The water provided per capita by these
aqueducts is 150-200 liters per day, an amount considered sufficient to take
care of all the needs of inhabitants in rural areas.

Assuming that for reasons of economy a smaller pipe is used, it will
reduce the per capita amount of water to one third of the amount above, or
50-70 liters per day. A comparison of the relative cost and capacity of
pipes in Table 1 with the relative cost of the distribution systems summarized
in Table 7 shows that the use of a smaller pipe theoretically reduces the
cost by 24 per cent - 26 per cent. However in practice this saving amounts
to 20 per cent at the most, since the cost of pipes 2" in diameter, the min-
imum size acceptable,is only 16-33 per cent of the total cost of the distribu-
tion system. Moreover, the reduced per capita provision resulting from this
saving will not suffice to meet all the needs of the beneficiaries. There-
fore, aqueducts designed for such reduced provision will not fulfill their
function in the control of diarrheal diseases, and their usefulness in other
areas will be only temporary, since population growth will eventually require
their total or partial reconstruction.

CD14/DT/3 (Eng.)
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Assuming that the original amount of water provided by the system is
reduced to two-thirds, or 100-135 liters daily per capita, a savings of
some 10 per cent is obtained. This amount of water may be considered suf-
ficient under certain social and economic conditions of the population in
question,but the possibilities of a gradual expansion or improvement of the
distribution service to subsequently reach the proportions of an urbanwater
-supply will be limited.

The other factor which influences the diameter of distribution pipes
is variation in consumption, since the systems are designed to take care of
maximum hourly demands. The supply systems discussed in the preceding tables
were designed for an hourly consumption of 250-300 per cent of the average
volume, or the amount planned. -By ignoring this feature, the pipe diameter
could be reduced and similar cost reductions could be achieved as in the
former case. Therefore, within certain-limits, cost reductions can be
achieve by this simple ·artifice in mathematical calculation
instead of by reducing the amount of water provided. The adverse effect
of- reducing the cost of -design will show up only during the brief periods
of maximum consumption which will cause a reduction in residual pressures.
In other words, the adverse effect will appear in certain less favorable
points of the network during the few minutes of peak consumption, whereas
reduction of the amount provided is a perpetual defect; it affects not only
the functioning of the water system as a means of controlling diarrheal dis-
eases but also the possibility of bettering and extending the service so as
to effect a gradual transition to the urban-type system.

Another factor affecting pipe diameter is the method used to estimate
the losses of head-0 Planners tend to use simple, approximate estimates for
rural systems, since the systems are also simple. In essence this method
consists in estimating the main lines, without regard to the favorable effects
of secondary pipelines, Nevertheless, as stated, in small localities about
70 per cent of the pipes are 2 to 3" in diameter; that is to say, the sec-
ondary pipelines are similar in diameter to those supposed to be main lines.
Therefore more precise calculations could, in some cases, result in savings
comparable to: thoseF obtained through a reduction in the amount of water
supplied.

-Table 8 contains a summary of the relationship between the cost of
the distribution system and the per capita amount of water provided. It is
difficult to make generalizations as to this relationship in the case of the
remaining components of the water supply system, such as the conduction line, pump
station, and storage tanks, since it depends on many features in the design,
but in principle it is possible to estimate an average variation similar to
the one above.

The conclusion is that a minimum amount of 100 to 135 liters per capita
per day may be provided in rural supply systems without great financial sac-
rifice, and a daily amount of 150-200 liters per capita may be achieved with
an increase in cost that is slight when compared with the benefits resulting
to every feature of the water supply system.
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T A B L E 1 : COMPARATIVE COST AND TRANSPORT CAPACITY OFDIFFERENT TYPES OF PIPELINE

Relative Cost in US$ Relative Cost (%)
Material and diameter Capacity Material Labor Total Material Labor Total

0 2" C.I. class 150 1.00 1.54 1.54 3.08 100 100 100
0 3" C.I. class 150 2.93 2.31 1.76 4.07 150 114 132
0 4" C.I. class 150 4.01 3.12 1.95 5.07 202.6 126.6 164.6
0 6" C.I. class 150 17.52 4.46 2.58 7.04 289.5 167.5 228.6

8"' C.I. class 150 55.07 5.91 3.33 9.24 383.8 216.2 300

0 3" A.C. class 150 3.92 1.40 1.67 3.07 90.9 108.4 99.6
0 4" A.C. class 150 5.36 1.86 1.78 3.64 120.7 115.6 118.1
0 6" A.C. class 150 23.38 3.17 2.29 5.46 205.8 148.7 177.2
0 8" A.C. class 150 73.60 4.73 2.95 7.68 307.1 191.6 249.4

0 2" G.C. class 150 1.00 1.58 1.48 3,06 102.6 96.1 99.9
0 3" G.C. class 150 2.93 3.09 1.65 4.74 200.6 107.1 153.9
0 4" G.C. class 150 4.01 4.35 1.87 6.22 282.5 121.4 201.9
0 6" G.C. class 150 17.52 7.36 2.64 10.00 477.9 171.4 324.7
0 8" G.C. class 150 55.07 9.84 2.97 12.81 639 192.9 415.9

NOTE

1. SYMBOLS USED: C.I.
A.C.
G.C.

CAST IRON
ASBESTOS CEMENT
GALVANIZED CEMENT

Z. COST OF MATERIAL WAS ESTIMATED ON PRICES OF IMPORTS FROM THE
1 JANUARY 1963, CIF, PUERTO CABELLO, VENEZUELA; IMPORTS FROM
FAR EAST AND LATIN AMERICA ARE LOWER BY UP TO 30% OR MORE.

U.S.A. ON
EUROPE, THE

3. COST OF IABOR WAS CALCULATED ON THE AVERAGE DAILY WAGE OF $3.60 FOR UNSKILLED
AND $7.90 FOR SKILLED LABOR, INCLUDING SOCIAL WELFARE DEDUCTIONS.

4, LOCAL VARIATIONS IN COST OF MATERIALS AND LABOR WILL HAVE LITTLE EFFECT ONTHE RELATIVE COSTS OF PIPES OF DIFFERENT SIZES MADE FROM THE SAME MATERIALS.
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T A B L E 2: LCALITIES WITH UP TO 500 INH8ABITANTS

No. of Per L-ngth of pipe in dAr- . of P Length f pip i dietri-
Locality and State inhabit. C in. oltar Sou. eo botion e s ( t) Loslity nd State inhabit. Cot inBolle buton

I uppl. ot Total l. ooe
Prse Fut, and (Bs) length Pros

}
F,. and (Bn) e

Lab 4 I _ ( 02' - 4' |t 6- ) 6 Labor Rcuip. _2' O3b "4
#

6A +68

Plays Orande (Zulit)

Cibraltar (Zulia)

Le Majadas (Bolivar)

Las Bcnitas (Bolivar)

Sta. Bosalie (Bolirar)

Papelon (Portugueesa)

COmpo Aure (Suore)

/Las Tosoaas (Sucre)
Eva. Colombia (Suore)

iE Liaon (Suore)

Juen Sanohez (Suore)

Coporito (T.D.A.)

Saoup-ar (T.D.A.)

El Jabillo (CoJedes)

E1 Pintado (T.D.A.)

Aldea Cededo (Taohira)

Sabanete y EL Po.o
(Suore)

Payreoa (Yaraouy)

,Lae Cuaos (Apure-
Barinse)

RTnaepuiito (Suore)

Choro-Choro - Pueblo
N.eeO (Suors)

Sta. Bo.alia (Miranda)

uena Vist. (Nongeas)

C. Coromoto (T.Am.)

Valls Morln (ragnua)

satamrl. (Taohir-)

Campo Barinea (Taohira)

Lea Pala-s (Thebira)

Loes TTapro y Boqueron
(Palcon)

Coehipo (Aneoategui)

S. Lo.' de Cab. (Anz.)

Sbnt. Bosa (Apure)

Puerto Infante (Apure)

Cogollar ( reaua)

Payita (Arogus)

Soledad (Berinas)

E1 Caetillo (Bainre)

La Barlneea (Barins)

.-ipso (Bolivar)

Sta. Rosalia (bolivar)

Palnasola (Paloon)

Espino (Cuarico)

Las Lajitas (Ouarioo)

La FOperanca (Ouarico)

U - underground
8 -surface

58,413

74 200

3, 283

62, 225

68,751

52,000

60,000

75,000

52,008

60,000

60,000

3, 000

42,000

38,827

13,000

56, 622

50,478

76,100

72,845

70,933

80,838

68,000

42,000

70,000

44,000

70,000

70,000

63,000

76,550

66,944

28,000

40,582

1400 8 1,436 41,102
300 600 17,986 23,083

400 800 48,527 91,328
358 796 51,884 47,185

41,484

31, 200

47, 313

44,500

45,000

50,000

81,230

20, 300

33,000

12,000

29,950

14 450

17,91O

18,320

17,917

46,100

46,000

40,000

45,000

71,6800

43,628

55,375

29,129

25.,977

44,190

22,400

55, 638

50.000

35, 131

70,500

98,000

25,000

41, 100

70,000

L20, 00

29,095

35,506

12,777

16,914

49,400

49,400

97, 500

75,000

66, 800

34, 137

01,959

69,093

60,509

455

402

314

485

425

311

125

065

710

557

611

365

566

560

625

172

150

430

342

177

331

346

250

370

734

413

476

337

387

287

345

258

224

456

456

495

606

610

358

378

310

362

0.8

1.2

0.2

1.3

1.6

1.2

0.5

1.1

0.5

0.1

0.1

0.3

0.5

0.5

0.4

1.4

0.6

0.4

2.2

1.1

0.9

0.7

1.1

0.1

0.1

0.1

1.1

1.1

1.2

1.2

0.3

0.6

0.7

1.7

0.8

0.3

0.8

0.1

0.2

0.3

0.2

0.3

0.4

1.4

1.4

2.8

0.1

0.7

0.6

0.8

0.1

0.1

0.3

0.8

0.1

0.3

0.9 I 0.8! 0.5

0.4

0.1

0.2

0.6

0.6

2.0

2.4

1.3

2.0

2.2

2.4

1.4

2.6

1.2

2.4

2.3

3.1

1.2

2.0

0.4

2.9

0.9

2.0

1.4

1.6

1.2

1.3

3.8

2.7

1.0

1.5

1.5

1.4

2.6

1.5

2.8

0.9

1.4

1.1

1,1

3.6

3.7

3.8

1.7

2.1

1.1

3.0

3.1

2.2

Verioaller (Suore)

Chaearaoual (Suore)

Alto dar (Suore)

E1 Algsrrobo (Sucre)

Pueblo Viejo (Suore)

Ponta Brav (Sucre)

La Meset.a (Suore)

No Carlo (Suore)

Platanito (Sucre)

Aldea Cededo (Tachira)

Bernanden (Tachira)

Cam. La Mesa (Taohira)

Cas. San Pdo. (Tahbira)

Cas. La Eoyada (Tach.)

Leas Vega (Taohira)

Palmasers (Taohira)

La Llaeada (Taohira)

Cadaveral (Taohira)

Cantarrana (Tachira)

Cas.Hon
t
e Carmelo (Taoh)

Zilgara (Tachira)

E1 Morr (Tachira)

San Proanlsoo (Taohira)

La Adana (Tachira)

Cam. Cuacao (Tachira)

Cae.La Victoria (Taoh.)

La Puerta (Trujillo)

La Pleoha (Trujillo)

El Molino (Trujillo)

Carabobo (Yaraouy)

8ants Rosa (Yranouy)

La Pelioinna (Yaraouy)

Cerro 8Aul (Yaraouy)

Ouarataro (Yaraouy)

Sen Antonio (Zulia)

$.Fcc. del Pins (Zulia)

Bosoan (Zulia)

Sta. Catalina (T.D.A.)

La Borqueta (T.D.A.)

Pienoa (T.D.A.)

Oesa (Dtto. Federal)

Las Cocuioas (Cuerico)

El Deseoho (Lara)

%arcelo (Mirnda)

Las Morochas (Miranda)

lebhlo Nuevo (Miranda)

auas Calientee (Suore)

56,000

11,700

33,333

33,333

33.333

15,500

15,500

77.598

77,598

60,000

59,184

59,184

59,184

59,184

16,058

16,058

16.058

16,058

16,058

18O,00

7,500

7,500

6,000

6,000

14,000

19,000

55,000

55,000

55,000

34,800

34,800

34, 88

34,800

34,800

70.000

40,000

49.000

29,987

27,000

34,100

57,000

36,628

24, 352

7. 200

57,396

35,000

78.762

95,860

45,000

61,000

61,000

61,000

39,000

39,000

52,417

52,417

45,000

42,623

42,623

42, 623

42,623

28,725

28,725

28,725

28,725

28,721

28,000

11, 600

11,600

9,500

9,500

16,700

23,700

50,000

50,000

50,000

27,800

27,810Z7, 800

27,160

27.800

27,800

50,100

30,500

33, 500

92,479

80,000

90,000

81,000

68, 268

19,860

12, 500

33,302

35, 495

67,463

S

S

S

8

I

S

S

S

S8S

S

S

S

S
S

8
S
S

S

S

I

0

S

S

0

0

S

S

S

8

0.5

0.4

0.3

0.3

0.3

0.6

0.6

0.9

0.9

0.8

0.8

0.8

0.8

0.1

0.1

0.1

0.1

0.1

0.4

0.3

0.9

0.9

0.9

0.8

0.8

0.8

0.8

0.8
1.8

0.5

0.8

0.3

0.7

1.9

1.4

0.6

2.4

0.4

0.1

0.7

0.7

0.7

0.6

0.6

1.5

1.5

0.6

0.6

0.6

0.6

0.2

0.2

0.2

0.1

8.1

0,2

0.4

0.4

1.4

0.8

0.8

0.8

0.3

0.3

1.3

1.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

1.5

0.5

1.8

1.8

1.6

1.5

1.5

4.1

4.1

2.4

1.6

1.6

1.6

0.9

0.9

0.9

0.8

1.7

0.8

0.7
0.5

0.6

0.7

1.5

2.9

2.9

2.9

1.7

1.7

1.6

1.6

1.5

1.8

0.5

0.8

1.3

1,1

1.5

0.4
1.9

1.6

0.8

1.3

1.7

3.0

291

455

500

311

400

450

100

146

150

252

230

331

Z77

230

80

350

582

910

3000

650

800

900

200

292

300

504

460

660

560

460

600

700

333

350

380

325

416

370

Z74

120

168

275

475

170

170

200

250

248

248

314

236

320

250

432

350

250

666

70O

760

650

832

740

548

250

340

550

950

400

400

4OO

500

500

500

700

500

640

50

864

800

6O0
_I I I . I I I ._ I I I . I _ _ _I v
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T A B L E 3 , LOCALITIES WITH FR0M 501 TO 1,000 INHABITANTS

No. of Per ] Length of pipe in distri- No. of Per Length of pipe in distri-
Looality and State inhabit. Cost in Bollvar cap. Sourc- bution seytem (kms) Loonlity and Stats inhabit. Cost inBolirars ap. Soroes bution anter (ke)

Suppl. cost I Total | uppl. oost Totel
Pres Ft. and (Bse) length Pres FPu and (B) I lengit

_ Labor Equip. _ 02
#

1 03 a04' 6
m

18 6' Ilabor Equip. _2
m

O83 4 1 6'1 64

Cata (Aregoa)

Los Tanusee (Aragua)

Los Arroyos (Suore)

Ouaranoos (Sucre)

Qda. ds Mnos (Suore)
Caonabito, Li Seoa

y El Guineo
(Csrabobo)

Rio Salado y San Juan
(Suore)

La Chinpa
( Portuguaesa)

Bobs de Uohiro
(Anzoategui)

kelsn (Miranda)

Col. Chirgua (Carabobo)

San Vioente (Nosaga)

Capadare, da. Sonda
(Palon)

Los Altos de Santa Fe
(Suore)

La Julia (Ar-gua)

Adares E. Blanco (Ar.)

Obiopo (Barinas)

El Conbur (Carabobo)

cOalos Felipe (Car.)

E1 Harron (Car.)

Cas. El CastoAo (Car.)

Casigua (Faloon)

E1 Rastro (GOurico)

E1 Calvario (Gurico)

lSoo (Cuarioo)

Ansoategui (Ltrn

es Goonzalee (Miranda)

La Meartineo (Miranda)

El Cafe (Miranda)

Tahuayaa (Nonagas)

Duacuoo (Nva. Eparta)

V. del Esp. Santa (N.E.)

Cas. La Piedran (N.E.)

El PouJil (Suore)

40,172

24,817

60,774

57,187

74,631

69,459

24,780

98,09a

95,068

71,886

510 1010 56,000 49,000

950 1900 194,4021 75,974

600 ]ZOO 124,049 45,523

70,000

50,100

87,500

58,344

82,000

58,707

93,900

78,623

580 1160 170,100 88,300

65,000

50,100

38,539

47,000

79,505

79,505

79,505

79,505

46,923

82, 187

57,000

27,260

02,137

14,878

36, 294

29,739

53,802

28,000

23,691

23, 691

82,000
I I

* U ndergrond
-. ourfaoe

80,820

55,536

100,996

74,000

97,383
97,383

97,383

97,383

71,562

99,302

61,000

68,665

80,760

22,623

53,504

35,638

62,585

7, 300

30,287

30,287

52, 500

188

125

217

233

258

U

Sos1u

SiL

560

S

S

0{3

O
u

S

0

S

0

0

0

0

S
3

S

O

O

s
u

u
u

{3

O

5

S

!{

{3
s

u

u
u
u
{3

0.1

2.3

1.3

1.2

1.8

0.2

1. 2

1.2

0.8

0.8

1.3

0.3

2.8

1.2

1.1

0.1

0.7

0.2

0.3

0.5

0.2

1.0

0.1

1.2 1.0

2.2 0.1

2.1 1.5

0.1

0.7

0.2

0.7

0.1

1.0

1.5

2.5

3.0

2.7

4.8

2.6

1.2

4.1

2.3

4.9

1.21 0.5 1 2.2 10.11 4.0

1.51 0.5

0.3

1.6

3.1

0.8

1.6

0.4

1.9

0.2

0.5

0.5

1.3

0.3

1.3

0.1

2.2

2.9

2.1

3.3

5.4

1.61 1.3 1 0.1 1 0.41 3.5

1.61 1.3 1 0.1 1 0.41 3.5
1.61 1.3 I 0.1
1.6 1.3 0.1

1.6

2.1

1.7

1.0

0.4

0.6

0.3

1.7

1.0

1.2

1.1

1.9

2.7

2.7

1.5

2.7

0.2

0.7

0.7

0.4

0.3

0.9

0.5

0.2

0.3

0.2

0.2

0.2

0.5

0.3

0.3

3.1

0.2

0.8

0.4

0.7

0.9

0.8

0.7

3.4

3.4

3.1

15,0

5.4

3.2

4.0

1.3

2.1

1.2

2.4

1.9

2.3

2.1

3.1

E1 Pao (Ansoastsgui)

iL Morita (Aregua)

Ganyabita (Ar-gua)

Bueon Viita (Lora)

Miton (Trujillo)

Monte Cearmlo (Trujillo)

Zuata (Anzoategui)

IAuas ds Obispo y
Las Mates (Carabobo)

Apartadero (CoJedes)

Chinpire (Paloon)

Sea Jose y Bella Viata
( aloon)

San Poe. de Maoaira
(Guario)

Rotillo y Col. de
Sotillo (Miranda)

Nesa de Caraoas (Port.)

E1 Rinoon (Suore)

Rio Casanuy (Su.re)

Guarapiohe (Sucre)

E1 CangreJal (Suore)

Pto. Nuevo (Tachira)

Salem (Yarauyr)

Abejales (Tachira)

Oruoito (Yaraeuy)

Palmerite (Merida)

Santo Domingo (Merida)

Rio Chiquito (Suore)

Cordero (Tachira)

Pan do Auoar (Taohira)

Patieoito (Tachira)

Rurbuaay (Trujillo)

La Rsenada (Zulia)

El Potrero (Zulia)

Sam Joee (Zulia)

Santa Haris (Zulia)

San Pdo. de Atabape
(T. Amazonas)

Taouato
(Falon)

58,126

50, 500

50,330

124,000

20,773

26,980

59,352

92,427

81,000

54, 585

73,536

76,874

68,612

64,316

56,375

60,000

75,000

60,000

34,000

137,541

79,100

53,100

55,665

66,176

95,000

93,500

93,500

58,000

97, 353

72,759

72,759

58,000

73,000

93,593

53,560

58,664

157,000

32,011

40,403

71,569

46,402

117,000

49,235

87,059

016, 142

78,176

94, 890

53, 213

42,000

70,000

70,000

82,000

D35,847

105,320

60,000

86,115

77, 243

]00,000

123,000

123,000

]00,500

88,854

70,294

70,294

39,000

45,000

94312000 1 54.0261164,405 1 264

765 1530 49,2886 68,334 160

2.8

0.3

1.3

0.4

2.9

2.9

0.1

0.9

0.7

0.5

1.0

0.2

0.7

0.3

0.G

2.5

2.0

1.9

1.4

1.1

2.2

2.2

0.3

1.5

0.4

1.9

2.0

0.7

1.3

1.7

4.9

0.9

1.0

5.3

1.9

1.3

01.4

0.8

0.4

1.1

(.1

[3.8

4.4

1.9

1.5

11.3
2.3

1.5

1.3

(1.3

1.8

1 .9

1.9

1.8

1.0

1.1

1.9

1.4

3.0

0.2

0.2

0.5

0.9

0.1

1.8

0.1

2.0

0.8

1.6

0.5

0.2

0.3

1.4

0.9

1.9

1.5

0.5

0.7

0.2

0.7

0.9

0.8

0.1

0.4

0.1

O.2

0.1

0.1

0.7

4.0

0.2

0.7

0.7

0.1

0.2

0.6

0.7

0.8

0.5

0.6

0.7

0.7

0.6

0.1

2.0

4.9

2.2

3.7

2.1

2.2

2.2

6.7

3.9

3.7

6.3

4.8

2.9

3.0

2.0

1.1

2.6

2.3

2.4

7.8

3.4

2.3

2.0

5.0

2.7

3.8

3.7

3.3

2.4

4.9

4.8

1.1

1.5

4.1

4.1

700

560

863

774

677

1400

1120

D726

1548

1354

600

514

900

000o

1200

D028

1800

00oo

923

700

800

967

717

717

717

717

600

732

536

600

850

1000

1000

608

10O

900

801

01

1000

1450

1400

]600

1429

1429

1429

1429

1200

1500
LSOS

1200

1700

1200

]300

0800

1650

1650

oo00
_ I I I I _ I . _ _ . _ _ _ _ -



CD14/DT/3 (hg.)
ANNEX A
Pag. 6

T A B L B 4 s LOCALITIES WITH FOM 1,001 TO 1,500 INiBITANTS T A B L E 5 LOCALITIES WITH PROM 1,501 TO 2,000 INHABITAN9T

No. of Per Loegth of pipe in dietri- 1 No. of Per Length of pipe in distri-
Loa-lity and State inhabit. Coat in Boltarl oapo Sourc butionto e nt (lee) Locality and State inhabit. Cost in Bolirs oap. ouroe bution ste )

_ ir } 4Suoppl. _ I Total uppl or _o 
tsl

Fres. %At. and (Os) length tRes. Fst sdu anedl
Iabor EOloip. o 27 03" .s 6 )6

u
Labor 1 Equip. 2 1 623 IS ,03 8 6186

8. Rafael de Onoto (P)

Torooooo (truJillo)

CaJa Seoa (Zulia)

La 8rb9 (Bolirar)

Orana (Cerabobo)

Borbursats (Carabobo)

Bumooxro Alto (OLra)

lMuev Boli.ia (Merida)

Sabana de Piedr. (Mo)

Pentoflol (Suo.)

El Tigr (Toli.)

Qranado. (TruJillo)

E1 Canton (Barina.)

Altemir (Barinaa)

Booa dal Too. (Paloon)

Suata (Arega)

Chbisura (Merida)

Sinmeisa (llzia)

Asuad. Oreade (Lra)

Sabama de obhir. (An)

El Tooo II (Carabobo)

Ortis (Cuarino)

La M1el (Iara)

Borbaooas (Lara)

San Miguel (L-ra)

Ca0o Zanoudo (Merida)

1E Coroso (NonaA.s)

S. nt. de Irapa (S)

Delitots (Taohira)

Potrerito (ltli.)

La Sabo (D.P.)

Mandoza Pria (TruJ.)

O - deroground
S -surfae-

55* S ub--fraeo-

3000

2200

2620

22DD

2926

2800

2450

2200

3000

2800

1195 2390

1500 3000

1127 2300

1328 2656

1250 2500

1288 2576

1411 2822

1375 2750

1425 3565

1400 3000

1447 3000

1136 2272

1032 2000

1107 2214

1200 2400

1250 2500

1320 2640

1208 2416

1050 2100

1314 2628

94,020

177,240

134,559

60,000

85,945

64926

107,000

63, 500

121,000

57,000

91,590

75,818

50,727

120,528

91,483

90,931

253,560

179,533

134, 605

262,650

104,676

89,200

162,091

104,000

152, 200

167,902

112, 255

130,000

119.000

134,830

83,000

96,683

142,860

151,010

149,782

75,000

91,239

75,794

154,000

95,000

146,000

95,000

129,680

128,800

202

319

246

146

144

123

242

164

229

162

187

154

130,157 169

100,054 177

113,510 216

65.188 140

210,800 424

251,240 362

187,195 261

209,668 447

124,529 182

176,686 223

134,494 243

142,619 258

212,900 400

156,212 333

124,580 222

156. Coo 254

165,900 250

142,430 254

153,500 259

75,660 156

9

0

u
0

9
0

S

S

2

9

U

0

S

S

u

uS

u

S

Ss

S

S

S

S

S

Su

S

2

2.4

0.2

1.3

1.2

0.7

0.1

4.3

0.3

0.1

2.5

0.2

0.9

1.3

p.9

4.0

0.2

2.0

0.8

2.9

2.9

4.4

3.5

5.9

3.9

1.2

5.4

0.9

1.1

0.9

1.3

4.2

1.6

1.2

0.2

1.1

1.2

1.5

2.7

0.4

0.4

0.6

0.9

0.4

0.5

1.6

1.9

0.9

0.8

2.9

1.4

1.1

0.7

2.0

0.6

0.9

1.8

0.3

0.9

0.6 5.4

2.9

8.9

3.7

0.,1 4.2

0.1 4.2

0.6 6.5

4.4

0.1 4.4

0.3 1.8

2.7 7.9

0.2 2.8

0.3 3.0

1.5

0.4 5.4

5.1

0.2 7.8

0.2 3.5

0.3 8.6

0.3 4.1

2.1 5.8

5.8

0.6 7.2

0.2 6.9

4.7

0.3 9.0

0.2 6.1

0.3 3.2

0.2 3.8

7.7

0.1 2.3

0.4 3.3

Humocpro BaJo (lara)

Cubiro (Lara)

S.J. do Lagoaillas
(Merid.)

Cuioas (Trujillo)

Guaape (Anzostegui)

El BEpedrado (Lara)

Tresen.. (Nogas)

Peraguaipoa (Ullia)

Sabana Libra (TruJ.)

La Mate (TruJillo)

Pedro Gonzalez (N.E.)

Arapusy (Merida)

El Tooo (Caoabobo)

San J. de los Cayos
(Paloon)

Booa de Mangle (F)

Sarat Barbara (Bar.)

liraira (Miranda)

Oampo Olero (Suere)

Agua Santa (TruJ.)

2000 4000 000,3S6 182,909 218

1520 3040 126,479 98,746 183

1570

1760

1578

1893

2000

1853

1790

1778

1682

2000

1750

1890

1686

2000

1750

1600

1705

320

3520

3160

2840

4000WOO0
3706

3580

3556

3364

4000

4000

3780

3380

4000
W5OO
3500

3200

3410

226,560

88,726

92,000

167, 200

150,841

58,775

93, 112

66,013

75,200

135,496

194,100

212,900

184, 500

345, 279

171,089

159,500

123,846

291,347

97,188

140,700

183,280

195,393

159,400

83, 652

49,213

91,700

122, 356

191,300

265,500

233,600

489,721

196,040

209, 500

163,433

412

115

174

194

203

130

104

69

118

150

248

288

283

485

254

255

190

S

S

U

U

S

IS

S

U

S

S
S

S

S

5.1I 1.11 2.0

2.6

0.7

1.2

0.2

3.1

0.6

1.4

3.2

0.3

1.0

0.3

0.2

4.3 0.61 0.4

1.1

2.3

1.1

2.3

3.1

2.4

2.4

1.9

4.0

3.9

3.9

0.5

1.1

7.0

1.7

1.5

3.1

0.4

0.3

2.3

2.9

1.9

0.3

0.3

0.8

0.8

4.3

2.8

1.7

3.3

0.4

1.5

3.2

0.4

0.2

0.6

0.1

0.1

1.2

0.3

0.4

0.2

2.0

4.5

2.1

0.8

0.1

2.6

0.2

0.4

0.2

9.0

5.5

9.6

2.6

6.1

3.1

8.6

4.8

6.2

3.0

6.8

10.6

16.4

4.1

2.9

13.5

3.3

4.2

6.7

1500

1100

1306

110

1312

1307

1223

1100

1500

1005

1400

1500

I I I · · I · ' ' '



CD14/LT/3 (bog.)

T A B L E 6 LOCALITIES W FTl OM 2,001 TO 5,700 IfUi0ITANTS

No. 0 Per Len-th of pipe in distri- lo. of P -er Length of pipe in di1tri-
Leoality snd Ste. inhabit. Costin Boliv-r, cep Source bution syste. (oms) I Loolity pnd Stote inhabit. Coot i Bel.v otp |oroo bution a etee (kiE)

Suppl. cost TotalT Suppl. coot Total
Pra. Pnt. eand (Bso) len-3th Poe Ft. ed (Bs) le-g

Labor Equip. 02 03. ,04" 60- 06t. LaorI Oqoip. _02" 3' 04' 6' 06'

El Vgia (Mlerid) 5500 11000 175,310 273,318 107 G 2.5 4.4 1.
5 9 .1 1 Cs-ipe (Nonsog) 4364 8728 282.400 2806.000 147 S 1.3 5.5 1.8 0.8 9.8

Borraeoaa (Nongae) 5700 8590 336.840 461,42 160 U 5.8 2.0 1.7 13.0 Too. de 1. Coota (F) 4134 8300 185,637 400.144 159 S 0.8 5.5 2.2 0.9 9.4
isouo..y (Portugmeae) 5000 10000 130,000 480,000 150 S 0.8 0.2 3.2 1.0 6.3 El Pilar (Suoroe) 3531 7062 174,037 280.014 3136 5 7.1 2.8 2.6 0.7 13.3

Pompnito (TruJillo) 2890 5380 1290974 158,107 119 U 3.2 0.7 0.6 4.5 TOopoy (Suore) 2613 5226 154.455 132.732 121 S 2.7 1.0 0.2 4.1
E1 Chapaerro (An..) 2150 5375 245,942 272,566 280 S 0.4 5.1 2.5 0.6 8.7 Conosbo- El erenjo
San Casioiro (A-reot) 3W00 6000 151,000 197.500 134 S 3.3 3.1 0.9 0.4 7.7 (Crsboboh) 2340 4680 213.000 222.000 210 S 5.7 1.0 3.5 0.4 18.6
Piritn (Faloon) 2766 5532 640,938 621,217 555 S 1.9 1.8 0.61 4.3 |Ec.q.ue (T-oJillo) 3397 6794 155.400 164.203 99 S 0.4 6.1 2.3 0.4 9.7
5. Jose de Guaribe E1 Lorodo (Bolitar) 2620 5240 85,000 216,600 135 1.61 1.4 1.3 0.9 5.3
(Ouorioo) 2687 5374 236,578 223,749 2104 S 0.6 6.7 2.1 0.5 10.1 oSonta pAr (T.ohiro) 3957 7850 215.000 312,000 156 S 6.1 2.4 1.9 1.0 12.0

S-rere (Lara) 2300 4600 314,080 338.400 318 S 1.8 8.8 10.6 Serobuoo (Tachira) 2700 5400 162,089 214,143 165 S 2.1 2.7 1.0 0.1 5.9
Guaronm. (

M
ir-nda) 6200 12400 080,200 380,801 99 G 2.4 1.7 2.0 1.8 7.9 Altogrooia (N.Esp.) 2372 4744 87,500 129.,000 123 Ino 2.4 2.2 2.9 7.5

Aioig dt I11atnia. Valle oneapo (A.z.) 3500 7000 337,80001 455,800 249 2.3 4.0 2.9 0.6 10.6
(onSga 5500 11000 28,784 330,553 121 S 0.3 2.3 2.2 2.3 7.4d Ai (A ) 2586 52 17717195,581 164 2.8 2.0 4.0 0.1 9.10.PCS. do 8800 (6.-g) 288 5172 070.717 095,580 004 8 2.8 2.0 4.0 0.0 5.1

Coaenay (Soore) 5341 6682 148.000 280,000 16 3 5 6.7 3.8 10.0 01.4 Sto. oI- de
Caoruho y La Ploy. (.Cuario) 3110 4665 191.560 358,278 195 S 10.3 3.2 3.2 0.2 16.9
(Tr-jillo) 4000 8000 157,800 288,00011 33 S&1 1.8 3.1 1.9 0.3 7.1

Iro. (taresyo) 3842 7604 192,985 241,021 132 S 1.2 1.9 6.3 1.0 1|0.7 |S e (Lar) 4100 8200 288,78| 252.404 151 S 7.7 4.5 2.6 1.0 16.8

Sab. de Prra (Yaro-a) 2500 5000 215.100 323,676 242 S 3.5 6.1 2.7 1.4 13.7 Colonoito (trohir-) 2050 4500 134.176 166,294 171 S 3.2 2.3 0.7 0.6 7.2
Sbns GCronde (Truj.) 2200 4400 103,958 147,600 130 8 3.0 1.6 0.6 0.1 5.3 Palcirn (eohlro) 2076 4150 217,000 462,500 363 S 2.7 2.8 0.5 0.4 6.4
Sab.de Mendo. (Tr-J) 4156 8312 279.476 419,214 200 0 0|.1 3.6 0.8 2.1 618 | vidio. (Trujillo) 2720 5440 174.0810274,461 186 V 5.7 2.9 1.9 0.3 11.3
La Pi.a (hro-eg) 2160 5782 190,078 145,460 176 V 4.4 4.0 1.0 0.7 |0.3 |e Sn Juan (Zlio) 2216 4432 190,163172,782 184 G 0.4 0.2 0.3 0.2 1.2

U -undergound
S - nrfoe

S00508Y OF L80GT8 OF PIPELI0NE IN T0 DISTRI2UTIOII
71 SYSTE2, BY DIAMETER AND BY SIZE OP L0C.LITY

total
0 - 500 501-1000 O001-1500 1501- 200 2001 -5700 Tot8 ,

inhabitt ibnhabitant. ihabitant. i hbitt ehbitte iabi t5,700t
inhabit-tas

Total nber of
looaliti.. 91 69 32 19 36 247

Total nber of
iO.bitatt 26,266 51,673 40,716 33,805 120,078 272,538

AVgreOg nober of in-
habit-atsnperlocality 289 749 1,272 1,779 3,335 1,103

Totalooatof all Bs 9,462,804 11.oa4.020 9,523,500 7,286,593 20.387.745 57. 44.662
ater oayten. 2,084,318 2,441,414 2,097,687 1,604,976 4,490,692 12,719,087

verage .o.t B. 103,987 160,638 297,.609 383.505 566.32 233.784
per synte 22.9 35.4 65.5 84.5 124.7 51.5

Averag per Bn 360 215 234 216 170 21
cap.te t08 79 47 52 48 38 47

Toto plength of K 160.5 219.3 161.9 127.0 322.0 990.7diet. pipolia..

Length of Ke 69.9 64.8 55.5 31.7 90.9 312.8
2" pipe 6 29.5 34.3 25.0 28.2 31.6

Length ef Oe 54.0 89.3 56.8 45.0 115.6 360.7
3" pip. i 33.0 40.7 35.1 35.4 35.9 36.4

Length of Kn 258 45.3 36.9 29.6 74.8 212.4
4' pipae. 16.1 20.7 22.8 23.3 23.3 21.4

Length of I 9.9 19.5 10.8 16.4 29.0 85.6
6 pipe 6.2 8.9 6.6 12,9 9.0 8.7

Length ofpipes Ke 0.9 0.4 1.9 4.3 11.7 19.2
8 d ever X 0.5 0.2 1.2 3.4 3.6 1.9

2 .8tio ... t of 33. 5% 21. 3% 25.1X 16.7% 19.4% 22.5%
2" pip.e

R.ltie ooset of 34.0% 38. 33.8% 31.2% 32.6% 34.2%X

3" pipee

..ti0e. ot of 23.4% 24.7% 27 .5% 25.6 % 20.4% 25.1%
4" pipe,

Relativs 0ot of 10.9% 14.7% 1 .0% 19.7% 14.28 14.2X
6" pipen

OelotiOe oost of 1.Z2 0.5% 2.6% 6.8% 7.4% 4.0%
pipes a nd over _

800atioe .oi t of 100. 0 100.0%X 100.0b 10 .X 100.0X% 100. %
001 pipo.

B0ARiATIONS IN TME COST OF THE DISTRIB0TION NEHWORK,
1 BY AMOUNT S1PPLIED AND BY DESICNED CiPACITY

RELATIVE COST OF
AMOUNT PER 01302A 880288O0 PR MIMUM 8OURLY TtE DISTRIBUIO0
gOUNSI PER1 CIIPITs CONSLIPTION NETWORK

050 - 200 1t0/day 250 - 300Y of toun.t applied 100%
100 -135 its/day 250 - 300% of oun0t -upplied 90X

50 - 70 1ta/dIy 250 - 300% of ount supplied 80%

150 - 200 te/day 200 - 250% or nount sapplied 96%
100 - 135 1ts/day 200 - 250% of eount .uppliod 86%

50 - 70 itn/day 20 - 250% of a-ount -upplied 77%

150 - 200 Its/day 165 - 200% of nount nupplied 90%
100 - 135 It/day 165 - 200% of ooumt supplied 80X

50 - 70 It/day 165 - 200% of mount supplied 72%

OTE,0

0. THE WATER SUPPLY SYTEMS IN TABLE0 2 TO 7 WERE LESI0ED to
PROVID21E 150 - 200 LITER A DAY PER CAPITA

2. T2E VARIATIO IN THE MAXIMUM HOURLY CON012MPTIO0 WAS A65LIIED
TO BE FROM 250 TO 300% OF THE AVERGCE 1AIL CONSUMPTIO0

3. LL COMPODENTS OF A SY0TE4 WERE INCL0DED IN T8E TOTAL COST
FOR WATER SUPPLY SYSTES

4. DISTRIBUTIO0 WA8 DESIGDED FOR DIRECT SERVICE TO ALL BOUSER
TRAT COULD BE CO00ECTED TO T2E S1STEM

5. THE DESICN COVERS A PERIOD OP 20 YEARS WITH A HIDIMDM
D5CRE.RE OP 100% OP T0E PO 0LATIO BENEFITED

6. 75% OF THE PIPELI2E1 D ToE WATER MAINS A 0ALYZED ARE OF CAST
IRO , CLA0 0 150, AND ToE REMAINING 25% ARE OP A8BE0TOS
OEME91



CD14/DT/3 (Eng.)

AN}TEX B

RESULTS OF PROVIDING DIRECT WATER SUPPLY

There are several aspects to the problem of piping water direct into
the home. The construction of works for the purpose of bringing water from
the source to the center of a locality will not be discussed here, since
such works are a common component of any system. Discussion here will be
limited for the most part to systems and methods of distribution in rural
localities, since the need for direct service into the home in urban areas
is never questioned.

From the technical and financial point of view, the most important
aspect is the pipeline network, and reference will again be made to the
distribution systems studied and summarized in Table 7. The present cost
of distribution pipelines in the 247 systems in question is about 35 per
cent of the total cost of the complete water supply service. This figure
includes the cost of house connections, which will be discussed further on.
It is most difficult to estimate the probable cost of pipelines in cases
where the systems were designed to supply water through public outlets.
Depending on the number of branches or gridirons used, to feed such strate-
gically located public outlets, the cost of the supply system could probably
be reduced to one-half or one-third of the present cost. A reduction of
about 20 per cent could be achieved in the rest of the works as a result of
the considerably reduced consumption. In this way, the total cost of the
water supply system would be something like 50 to 60 per cent of the present
cost. However, this apparently great savings would mean converting systems
of this kind into non-recoverable investments and permanent financial burdens.
On the other hand, in their present form, these systems do cover the operating
and maintenance costs and make possible the direct or indirect recovery of
about 50 per cent of the original investment within the first ten years of
operation. In addition, they act as the backbone for other public health
programs and, it is hoped, will effectively contribute towards the control
of diarrheal diseases and of water-borne diseases in general. For all of
these reasons, it is believed that an increased investment is more than jus-
tified from every point of view.

The second aspect of the matter lies in the direct house connections
from the distribution pipeline to the front of the house. Table 9 shows a
study make of 187 water supply systems, which serve 228,448 inhabitants,
and were designed with a total capacity for 460,000 persons. These systems
come under the same Rural Water Supply Program for localities of up to
approximately 5,000 inhabitants, mentioned earlier. According to the policy
of the Ministry of Health and Social Welfare of Venezuela, they were designed
to pipe water direct into the home by means of house connections, insofar as
possible. The table shows the percentage of population with such direct
service in each locality. The population living on the fringe of thelocality
is supplied through a small number of public outlets.
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Table 10 is a summary of the data contained in the previous table.
As may be seen, an average of 83 per cent of the total population benefited
is served through house connections; these cost 6 per cent of the total cost
of the water supply system. The percentage of the population with direct
service is considered close to the maximum that can be economically handled
since the remaining beneficiaries live outside the center of the locality
and are so dispersed that the extension of direct service to them would
result in injustifiable increases in cost. However, as experience has shown,
once the water supply service begins to operate efficiently it attracts
dispersed population to the center of the locality or arouses the wish for
water piped direct into the house to such a degree that in some cases the
beneficiaries paid the cost of building the pipelines leading to their homes
although they were several hundred meters long.

Needless to say, once the idea of a complete system of direct water
supply is accepted, the additional cost of house connections is more than
justified, since it comes as the logical sequence to the guiding principle
of the program.

These, then, are the two so-called "public" parts of a water supply
system whereby the services are placed at the disposal of the beneficiaries
in front of their homes. Bringing the water from there into the home is
the third aspect of the problem. Remarks here will be limited to supplies
for rural areas or for urban fringe areas with rural characteristics, since
the customs and socio-economic conditions of most urban populations will
automatically promote the construction of the necessary water works by the
interested parties. The cost of installations in rural areas is estimated
at 2 to 5 per cent of the total cost of the water supply system, depending
on the distance of the house from the street, and on the number of taps --up
to 3 or 4-- to be installed in the house.

Public cooperation can be enlisted at the outset of the water supply
construction program only through the beneficiaries' direct collaboration, L
Public interest should be directed mainly towards promoting the desire to
have water in the home. The cooperation given by beneficiaries will vary
all the way from contributing unskilled labor to defraying the entire cost 4
of the installations. This is one of the most important aspects of water
piped direct into the home, for in the final analysis, the success of the
program will depend on the people's response. In fact, this factor is of
such great importance that it deserves a separate campaign either under the
water supply program, or conducted at the same time, so as to create a
favorable climate. A campaign of this kind could be included in community
development movements, health education programs, establishment of water
boards, public information, and so on. An interesting possibility would be
to organize housing improvement campaigns in conjunction with campaigns for
piping water direct into the home. This could be accomplished almost entirely
through the efforts of the beneficiaries themselves, except for technical
guidance and possible provision of low-cost materials. A true psycologic
impact could be made in this way -- an impact that would mark the beginning
of a rapid social and economic development in backward areas, with obvious
beneficial results to public health.
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SUMMARY OF RELATIVE COST OF HOUSE CONNECTIONS

Number of localities studied
Average percentage served by locality
Total cost of projects studied

Total cost of all house connections

Average cost of connection by project

Average percentage represented by house
connections in the total cost

Cost of materials for all projects
under study

Average percentage represented by cost
of connections in total cost of
materials

Total number of inhabitants
Per capita cost of house connections

Bs.
$
Bs.

$
Bs.

S

187
83

50,732, 610
11,174,583

2, 894,002
637,445
15, 475
3,409

6%9

Bs. 24, 205,187
$ 5,331,538

Bs.
$

228,448
13
2.86

TABLE 10:
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ANNEX C

FINANCING OF WATER SUPPLY PROGRAMS

Part VI of this paper contains a definition of the basic requirements
for plans to finance water supplies.

The per capita cost, estimated at from $50 to 460, as an average, for
urban water supplies in Latin America should be financed by the national,
regional, or municipal government through either budget allocations or long-
term loans. Under favorable circumstances the entire investment should be
considered recoverable. The installation of house connections and private
plumbing will require no special financing since the former can be built
together with the water supply system, and the latter will be paid for direct
by the beneficiaries.

In the case of rural water supplies, the financing plan will vary
according to local conditions. The cost of the study, plan, and supervision
is estimated at from 5 to 8 per cent of the total cost of the water supply
system and should normally be contributed direct by the agency in charge of
conducting the program.

Construction of the works, excluding house connections, represents
from 86 to 89 per cent of the total cost. About one-half of this is for
material and equipment, which invariably should be financed by public funds,
normally either national or state, or else through an international loan.
The other half, that is to say, 43 to 45 per cent of the total cost, is for
labor and local transportation, which can be partially contributed by the
beneficiaries or financed by short-term loans from local enterprises, through
national or state budget allocations.

The installation of house connections, about 6 per cent of the total
cost, can be financed locally through relatively short-term loans, with the
municipal or state government contributing the initial cost and subsequently
collecting from the users in easy monthly or quarterly installment payments,
or during their periods of income (at harvest time, for example). The same
applies to financing the installations needed to bring water from the sidewalk
into the house.

The Rural Water Supply Program of the Ministry of Health and Social
Welfare of Venezuela is one example of the possible systems of financing.
A long-term loan, granted by the Inter-American Development Bank, and backed
by the Government of Venezuela, covered up to a maximum of 50 per cent of the
cost of the works. This amount was mainly for the cost of pipelines, acces-
ories, equipment, and transportation from the port to the building site.
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The balance, which in practice should be approximately 55 per cent
of the total cost of the works, was shared by the Ministry of Health and
Social Welfare and the regional governments. The Ministry contributed the
study, plan, and the supervision of construction, while labor is the re-

....sponsibility of the regional governments, either through contracts with
private building firms or through direct construction, in cooperation with
the interested parties. Well drilling, and the supply of pumps and storage
tanks are items which may be contributed by both Ministry and regional
government, depending on local conditions. The initial cost of house connec-
tions is similarly shared.and may-later be collected by either the regional
government or the board in charge of administering the water supply system.

The installation of- plumbing inside the home has not yet been organ-
ized into formal campaigns, but the beneficiaries themselves have undertaken
it with help from the regional government in the form of materials.

Water rates are established beforehand, depending on the financial
capacity of the beneficiaries, on the total cost of the water supply system,
operating costs, and so forth. The theoretical recovery of the initial
investments includes operating and maintenance costs, and exceeds 50 per cent.
In view of the fact that the administration of water supplies is the respon-
sibility of the boards established and chosen for that purpose, the recovery
.of the invested funds is indirect, since the collection remains in the hands
of those boards, which use the income they receive to operate, maintain, and
expand the service, to establish reserve funds, etc.

Table 11 is a summary of the entire discussion of means for financing
water supply systems.
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TABLE 11

VARIOUS METHODS FOR FINANCING WATER SUPPLY PROGRAMS

Costs
Item (% of total cost) Method of

(per capita cost) Financing

Complete system of 100% National, state, or
urban water supply $50 - $60.0 municipal budget;

bonds; long-term
loans

Plumbing in the home Direct by
in urban areas Varied beneficiaries

Study, plan, and Budget of agency in
supervision in rural 5 - 8% charge of the program;
areas $0.75 - $2.4 occasionally some in-

ternational agencies.

Provision of mate- National or state budg-
rials and equipment 43 - 45% et; long-term loans;
for rural water $6.45 - $13.50 limited contribution
supplies of municipalities

Provision of labor 43 - 45% State budget; building
in rural areas $6.45 - $13,50 enterprise (short-term)

varied contributions
from beneficiaries;
limited contribution
from national budget

Installation of house 6% National, state and
connections in rural $0.9 - $2.4 municipal budget, with
areas charge to beneficiaries

by installments of part
or all the investment.

Plumbing in the home 2 - 15% National, state, and
in rural areas (in addition to municipal budget (cost

total cost) of campaign and possi-
$0.30 - $2.00 bly materials); bene-

ficiaries (labor as a
minimum); non-profit
organizations and
campaigns

Note: For sources of international capital see: documents relating to
the Charter of Punta del Este; the Alliance for Progress; and
Boletin of PASB, Vol. XLVIII, NQ 5, November 1959.


