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THE SUBSTANCE OF THE PR(iРOSAL 

The forces of sanitary deterioration, such as increasing population densities, 

and in particular urban population densities, rapid industrialization, increasing 

demands for housing, for water supplies and for sanitary services, cannot be stemmed. 

They must be met and overcome. It has become plain that sanitary control of the 
.d 

environment is slipping backward, that the forces of deterioration are tecoming 

relatively greater than the forces of improvement. Before this current becomes a 

flood it is prudent for WHG and its Member States tc take stock of the situation, and 

to make sure that every resource is being used wisely, that no effort is being wasted. 

in futile activity, and that the problems of first importance are being given first 

attention. This need is of such importance as to demand a greater effort ty all 

health agencies in exposing deficiencies, recommending prompt and effective measures; 

and stimulating official action. 

During the Eleventh %Orld Health Assembly a number of representatives of the 

Member States of WHO emphasized the importance of environmental sanitation in the 

world health programme. This emphasis was reminiscent of the decision of the First 

World Health Assembly to include environmental sanitaticn among the top priority 

programmes, along with malaria, maternal and child health, tuberculosis, venereal 

disease and nutrition. At each Assembly thereafter the significance of this area of 

activity has been.repeated and re- emphasized. 

The slow advance 

This present review of environmental sanitation, which was requested in 

Resolution WHA11.27, coming after ten years of expressed interest, is pertinent to 

present and future decisions. It is less than gratifying to find that more than 

half of the world's population is still without elementary sanitary protection and 

those facilities which are commonly accepted as the foundation of all public health 

activity. Hundreds of millions of people are today without water of a safe and 

healthful quality. Even greater numbers are withut the protection of safe excreta 

disposal. Still greater numbers consume food and milk that is disease -producing. 
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Among these populations the filth diseases in children and adults are still 

the leading cause of morbidity and death. In too many countries as many as a 

quarter of the hospital beds are used for patients ridden with such diseases, beds 

which might be emptied by improved and more widely used preventive sanitary measures 

of a permanent character. 

After ten years of resolution to attack this problem there is still a great 

hiatus between the expressed desire and the reality of fulfilment. It is certainly 

time to take realistic stock of the programme of WHO and its Member States in the 

field of sanitation. 

In response to the Assembly's resolution a comprehensive review has been under- 

taken of the work and achievmonts of the Organization in this field. This has, of 

necessity, involved some study of what has happened in national programmes related 

to WHO's work. The achievements have been substantial, but viewed in the light of 

the remaining need they give little cause for satisfaction. It is disturbing to 

find that the enteric diseases, which are among the primary targets of any 

sanitation programme, still occur in numbers almost equal to a decade ago. 

The reasons why 

In analysing some of the reasons for this state of affairs it has become 

increasingly evident that in its effort to produce an all- inclusive programme of 

sanitation, one which catered to every need and every desire and one which would be 

in step with every other programme, WHO has failed to make really substantial 

progress on any front. Its resources, slender at best, have been stretched over 

too wide a front. Progress has been made in the control of insect -borne diseases, 

but this cannot be said equally of the filth diseases, particularly in rural areas 

where the greatest effort has been made. 

It has been the hope and aim of WHG in going forward with its field demonstration 

projects for the improvement of the rural environment, that the techniques found 

suitable in the project areas will spread and grow and will be accepted and used on an 

ever -widening scale. The picture of a project as a central stimulus from which waves 

of activity spread in all directions like ripples on the surface of a pool, or again 

as a seed from which a great tree grows and bears fruit, is a picture of universal 

hope and desire, but rural sanitation projects simply have not worked that way. 
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Taking as representative three countries in South -East Asia, where reasonably 

successful projects have been under way for some years, an analysis has been made 

to see how nearly these have served to improve the lot, not of the whole population, 

but only of the increase in population which has taken place in those countries in 

the years since the projects started. During the time that WHO has had environmental 

sanitation demonstration projects operating in the following countries, the projects 

have provided simple latrines and safe, though sometimes primitive, water supplies 

for the following percentages of the population increments in those countries: 

Indonesia 0.17 per cent. 

India 0.19 per cent. 

Ceylon 1.23 per cent. 

This does not mean that there has been no accomplishment, but it does reveal in 

some measure that the aims and hopes of WHO are not being fully realized. 

Т}е proposed attack 

Having taken stock, a programme is proposed which, over the next ten years, may 

produce a greater reduction in thе gastro- intestinal diseases than the past ten years 

have unfortunately failed to accomplish. Briefly the proposal is this: that the 

Member States, with the leadership of WHO, might focus upon a programme to bring to 

the houses of the people of the world safe drinking water in ample quantities. A 

concerted drive on this major programme would bring great results. Such an effort 

would not exclude all other sanitation activities, but it would place first things 

first. It would dramatize an overwhelming need and desire of all people. It would 

not be necessary, in this programme, to waste precious years to educate people towa°d 

a desire for better water. Actually, people are ahead of the experts on this point. 

The practitioners should catch up with the people. 

For such a programme to be successful it should move rapidly beyond lip service 

to real effort, including budgetary allotments, increases in skilled personnel, and 

actual operating programmes. Its success would demand of ministries of health a 

militant and continuing leadership and a far closer co- operation with departments of 

public works than now generally exists. It is sound to separate the stimulative 

functions of a health department from the executive functions of a public works 

department. Such administrative separation, however, does not justify each in going; 

its own way. Their co- operation is essential in carrying forward a water supply 

programme. 
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A plan for piped water supply implies its application to aggregations of houses. 

In this connexion a redefinition of urban and rural is long overdue. It is not a 

question of occupation, whether agriculture or other;' it is not a question of 

administrative organization, whether a local council exists or not; it is not a 

question of census definition; it is simply a question of population density that 

determines whether an aggregate of houses can reasonably be served by a piped water 

system. By continuing to classify people as rural, when in fact they live in 

agglomerations having a. housing density per hectare greater than many metropolitan 

urban areas, one permits a statistical figment to obscure the provision of a community 

water system. 

The use of new means 

To accomplish the proposed objective demands that WHO shall devote far more 

attention and ingenuity to the development of guiding principles for the financing 

and administration of community water supplies. There are two great restraints on 

providing water systems, namely, unsuitable existing legal and administrative systems, 

and unsuitable systems for providing capital funds for construction. Such systems 

are not immutable. Member States can remake them, if necessary, for the useful and 

important purposes in view. WHO can point thé way in showing how good systems have 

been successfully used in other countries. 

This programme will not succeed without greater emphasis on action. Environ- 

mental sanitation is penalized for being technologically well -understood and familiar. 

It tends to give way to newer and more exciting upper storeys of the public health 

structure. An attractive façade cannot conceal, however, the absence of a strong 

foundation. 

The clear objective 

A new and vigorous attack is needed, and it is here proposed that WHO take the 

leadership in a programme designed to provide the people of the world with safe water, 

piped into their places of resideэnce, or into the courtyards thereof, in such ample 

quantities as to provide for all personal and household uses essential for sanitation, 

comfort and cleanliness. 
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To achieve this aim, indeed even to approach it, WHO must not only extend its 

own resources, but it must solicit and co- ordinate the co- operation of other'agencies 

with similar purpose. Jointly, these agencies must find ways to channel the 

technical, administrative and financial resources of countries and of individual 

municipalities or communities into this effort. WHO and national agencies will 

find it necessary`to work more closely than ever before, and in `a different way, with 

public administration experts if success is to be wen. 

To the preparation of this report several consultants drawn from widely 

separated parts of the world have made valuable contribution. It was surprising 

to learn from them, and substantiated from other sources, of substantial amounts of 

money currently available for investment in piped water supply systems. These funds 

are available in the countries themselves. In several cases funds are not being 

used because of lack of knowledge of how to use them, and their employment is 

awaiting only proper stimulation and adequate guidance. 

Reference is made to capital investment. It is appropriate here to dispose 

of an unfortunate notion that prevails in many public health circles, namely, that 

since water systems cost millions of dollars, WHO and national health services must 

budget for these large amounts. Nothing is further from the truth. Health budgets 

are indeed required for stimulation, leadership and review of programmes and plans. 

The cost of waterworks construction, however, is generally considered as an 

investment rather than an expenditure, and the large amounts needed are ordinarily 

not treated as a part of an operating budget, but are financed out of capital funds. 

To be effective WHO and national health agencies must interest themselves in plans 

for waterworks financing. 

The priority of effort 

Other fields of environmental sanitation, such as disposal of human and community 

wastes, protection of food from contamination, provision of healthful housing, 

conservation of stream water quality, control of atmospheric pollution and elimination 

of harmful disease vectors, cannot be neglected. However, it is possible and 

desirable to place primary emphasis on one effort, that of providing safe water for 

all the people. This programme promises the maximum return for money invested in 
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sanitation. Water predominates as the major constituent which is involved in 

practically every phase of an individual's physical, social and economic life. 

Experience has proved that making potable water available to the individual is the 

foundation on which rests the health and economic progress of the community. 

Because of the basic public health importance of community water supplies, WHO 

cannot remain aloof from its obligation to supply the stimulation and assistance 

needed to bring about their construction. 

The basic principles for WHO action 

In each country there are reasons of a legal, historical, administrative and 

financial nature which dictate that the details of programme execution must be 

tailored to fit the requirements of the particular country concerned. Such details 

can be worked out only after careful study and preparation. There are, however, 

some controlling principles which apply in most cases, and a statement of these is 

helpful in comprehending the role that WHO may play. 

First is the problem of obtaining highly trained people. WHO can intensify 

its assistance to governments in training the needed specialists. In the interim, 

it can be of substantial assistance by providing consultants and limited staff to 

get a country programme through its initial stages. 

Second is assistance to governments in the legal, financial and administrative 

planning of waterworks programmes. It has been abundantly proved that at least in 

the larger population centres a public water supply can be made self -supporting. 

This opens up the possibility of organizing national water development funds, from 

which money can be loaned for new construction, the loans to be repaid iиto the 

fund and re- loaned to other communities. In al st every case money for waterworks 

construction must be borrowed. The fund becomes perpetual, the capital is used 

again and again to benefit more and more communities. WHO can help to ferret out 

arid document information on successful national water supply schemes, and to assist 

governments in adapting them to their own needs. If international revolving funds 

are established, WHO could assist in directing these resources toward their most 

useful purposes. 
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Finally, the Organization can assist governments in problems relating to 

operation, maintenance and management of waterworks. No small part of this phase 

is the maintenance of quality control. A long step has already been taken in the 

publication by WHO of an international staпdard of drinking water quality, which 

adequately describes the end product sought. 

In each stage, WHO can show national health agencies how to recognize and use 

the resources available for water supply development and improvement. The 

unfamiliar paths of collaboration with agencies dealing with public works, finance, 

law, resource development and city or country planning, can be mapped out and guides 

can be provided. By these and other means the Organization can make a real impact 

on the community water supply programme and the world. 
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THE WORK AND ACHIEVEMENTS OF WHO 
• IN ENVIRONMENTAL SANITATION 

The development of an environmental sanitation programme in WHO has been traced 

in a report on "Environmental Sanitation Problems and Trends in South -East Asia" 

(SEA/RCI1 /12, 5 August 1958) from which the following paragraphs are quoted: 

"Environmental sanitation had already been recognized as a problem of 

great importance by the Interim Commission. The First World Health Assembly 
(WHА1.38) gave top priority to environmental sanitation and listed it in one 

of the 'big six' problems of the world along with malaria, tuberculosis, 

venereal diseases, maternal and child health and nutrition, and decided that 

an expert committee should be established and a section in the Secretariat 
created to deal with this subject, which would include the following items: 

urban and rural sanitation and 'hygiene; 

housing and town and country planning; and 

natural resources. 

Following this decision WHO convened, in 1949, the first meeting of the 
Expert Committee an Environmental Sanitation, where the problem was reviewed 
in its world aspects, and in February 1950, a Section in Environmental Sanitation 
was set up within the Division of the Organization of Public Health Services. 
(This section was later made a Division in the Department of Advisory Services.) 

In the light of the recommendations of the Expert Committee and the 
experience gained, the Fourth World Health Assembly adopted a resolution (WHA4.19) 

recognizing the supreme importance of providing for the improvement of 
environmental hygiene and sanitation, as an essential part of the public health 
programme, arid of including in it the development, on sound lines, of urban and 
rural planning and of housing schemes, recommending 'to all Member States that 
appropriate provision should be made to train, and to employ in their health 
administrations, adequate numbers of public- health engineers, town -planners, 

architects and other allied personnel', and requesting the Executive Board and 
the Director- General 'to give to Member States all possible help in creating 
the necessary training facilities'. 

In May 1954, recognizing that more leadership from WHO in the field of 
environmental sanitation was required, the Seventh World Health Assembly (WНА7.53) 

requested the Executive Board, at its following session, to consult with the 

Director - General on the best means of stimulating Member States to give due 

prominence to projects in environmental sanitation when formulating requests for 

assistance from WHO. Following this resolution, the Executive Board decided 

that for the purposes of this study with the Director - General on this problem, 
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the term 'environmental sanitation' should be limited to considerations of 
water supplies and the disposal of human excreta and refuse, and it requested 
the Director -General, through the regional organizations, to consider ways and 
means, which could be adopted to stimulate action by Member States at the local 
level (EB1)+. R21) . 

Finally, last May at the Eleventh World Health Assembly, the following 
resolution (WHА11.27) was approved: 

'The Eleventh World Health Assembly 

Having noted during the discussions on the Annual Report of the 
Director- General for 1957 the emphasis placed upon environmental sanitation, 

REQUESTS the Director -Generals 

(a) to make a comprehensive review of the work and achievements of. 

the World Health Organization in assisting governments in the environmental 
sanitation field, with particular reference to the provision of potable 
water supplies and thé adequate disposal of human wastes, and 

(b) to submit this review to the Twelfth World Health Assembly, together 
with such suggestions or proposals for further activities in this,field as 
may seem to him to be desirable, including ways and of financing this 
work. 

In addition to these resolutions and decisions of the Assembly' and' the Executive 
Board connected with the general, basic problems of environmental sanitation, 
other resolutions have been taken on the subject of more specific problems in 
that field - such problems as the hygiene and sanitation of airports, the hygiene 
of housing, toxic hazards of insecticides and similar products, international 
standards of drinking water quality, and insecticides." 

The Assembly resolution calls, among other things, for a comprehensive review of 

the work and achievements of WHO in'astistanee to governments in the field of sanita- 

tion. • Work is activity, and is measurable in terms of effort, materials and money 

expended. Achievement is accomplishment, the retults'оf work done, and may be partly 

measurable, but largely intangible. 

The Work 

Some of the principal elements of the work of WHO over the,past'ten years are 

set forth in some detail in this report. These relate mainly to the following fbur 

aspects of sanitation work: the collection and dissemination of technical and 

. administrative information; the education and training of sanitation personnel; 
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the development of sanitation consciousness and activities in national health agencies; 

and demonstration projects. 

Sanitation staff 

One measure of activity can be found in the size of staff which has been engaged, 

year by year, in sanitation activities. Although WHO's environmental sanitation staff, 

expressed in man- years, has increased each year since the Organization was founded, the 

human effort has been meagre in terms of the task awaiting accomplishment. Slightly 

more emphasis has been placed on environmental sanitation activity each year. Figure 

illustrates the ratio of man -years to total WHO staff. The total number of sanitation 

people at work in WHO, in office and field, amounts to an average of slightly more than 

one per Member State. 

The growth of staff reflects closely the growth of field activities, since most of 

WHO's sanitati.gn personnel are engaged in the field,, with relatively very few in head- 

quarters a.-.d regional offices. Environmental sanitation, by its nature, cuts across 

virtually the whole range of public health activity and sanitation people are very 

frequently attached to field teams engaged in malaria control, plague or typhus control, 

maternal and child health, and integrated health services. Others are assigned to 

teams dealing principally or solely with the improvement of water supplies, excreta 

disposal, rural sanitation and similar "sanitation" subjects. Although in every 

context all of these workers are dealing with environmental improvement, for administra- 

tive reasons a separate category of "sanitation projects" is used to describe those 

demonstrations which have a sanitary engineer or a public health inspector as the team 

leader. It is this category of worker which is shown in Table 1. 
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TABLE 1. SANITATION PERSONNEL, EXРRES$ED IN MAN- YEARS, 
EMPLOYED ON THE STAFF op WHO 

Year In all 

activities 
In sanitation 
projects 

1948 1.3 

1949 3.2 

1950 6.6 0.9 

1951 13.3 2.2 

1952 22.4 3.3 

1953 39.2 6.6 

1954 43.7 5.8 

1955 57.6 10.9 

1956 70.8 15.8 

1957 80.9 20.2 

1958 100.8 25.9 

It can be seen that the greater proportion of sanitation staff is used in projects 

involving combined activities, a fact which strongly reflects the emphasis laid by WHO 

on the team approach to public health problems. 

Sanitation projects fall into three major categories: the development of 

sanitation activities in national health agencies, teaching and training, and demonstra- 

tion areas. The distribution of all 34sanitatian" projects started by WHO is as follows 

Development of sanitation activities in national 
health agencies ... ... 8 

Teaching and training 

Demonstration areas ... 
... 7 

... 19 

Total 34 
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Fellowships 

In the final analysis, the sanitation work of a country must be done by the 

people of the country itself. As in most public health fields, there is a present 

and a continuing need to train staff. The present need is to fill critical positions 

with trained people, the continuing need is to make up attrition losses and to expand 

sanitation activities as may be necessary. One of the ways of improving staff 

capabilities is to provide fellowships either for formal study in a foreign educational 

institution, or for observation and study abroad. The total number of fellowships 

granted by WHO for study in environmental sanitation subjects 1s shown in Figure 2. 

The programmes of the different regions have put differing emphasis on environ- 

mental sanitation fellowships. Over the period 1947 -1958 the number of such 

fellowships awarded in the several regions has been as follows: 

Africa 62 

The Americas 276 

South -East Asia 40 

Europe 281 

Eastern Mediterranean 108 

Western Pacific 40 

Total 807 

The value of the fellowships has been very great. An examination of fellowship 

reports shows that returning fellows are not only better qualified to carry out their 

own function, but they bring about broad improvements. For example, they inform 

others by working an committees or writing articles; they take part in the training of 

staff; they introduce new and better methods of work and in other ways improve 

existing services; they establish new services not previously existing in their 

locality; they conduct and stimulate research, and they exercise leadership. It is 

clear that in sanitation, as well as in other fields of public health, there has been 

steady progress in improving the use of fellowships to achieve specific aims. 
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Education and training 

WHO's programme for education and training in environmental sanitation has not 

been confined to fellowships, but has extended to other forms of direct assistance. 

There have been 15 teaching and training projects established, ranging from 3 -month 

courses for sanitary assistants to post -graduate degree courses for, sanitary engineers. 

Eight of these are related to broader training programmes, as for example a school 

for training several types of auxiliary health. personnel, to which a,sanitarian is 

attached. A brief description of' each of these projects is contained in Appendix 1. 

It is evident from these accounts that training activities are closely tied in with 

operations. In several cases the training course is but one component of a more 

comprehensive demonstration project. As a matter of ct, virtually, all of WHO's 

environmental sanitation projects can be considered as training activities, this being 

fundamental to the demonstration concept. 

Figures are not available to show the proportion of trainees who do not enter 

at once into active health work on completion of their training, but it is probably 

substantial. This problem reaches its most serious proportions in those cases where 

the sanitation services are poorly organized, and cannot immediately absorb new 

trainees. Attrition is least where training is given to those already serving in 

well -established organizations. 

The results of WHO's training efforts are measurable in such concrete terms as 

number and duration of projects, staff employed and the number of students trained. 

The real result, in terms of improving sanitation services and bettering the physical 

environment, are largely intangible and not subject to exact measurement. By such 

methods of evaluation as can be applied, however, two conclusions have been reached: 

first, than the WHO- assisted training projects have succeeded to a very high degree 

in producing the type of worker wanted; and second, that in the few cases where these 

trainees have not been fully effective it has been through mismanagement or lack of 

proper supervision, rather than any shortcoming in their training. 

Publications 

Progress depends on knowledge and progress in sanitation is no exception to this 

axiom. One way of disseminating knowledge is through technical publication. In its 
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environmental sanitation programme WHO has laid strong emphasis on publications, and 

a tabulation of publications emanating from the Division of Environmental Sanitation 

is given in Table 2. 

TABLE 2. TECHNICAL LГ ВАТURE EMANATING FROM THE 
DIVISION OF ENVIRONMENTAL SANITATION, GENEVA 

Monograph series 7 

Technical Report series 14 

Other publications 3 

Technical articles in WHO periodicals 176 

World Health Day articles 14 

Total 214 

Documents for limited distribution: 

Series No. of documents Nc. on circulation list 

WHO /Env.San 120 373 

WHO /Insecticides 78 472 

34HG /Milk Hygiene 6 

Information Circular on 
Resistance problem 19 430 

Totals 223 1 275 

A variety of technical documents is prepared which have no fixed 
distribution list. The number of such miscellaneous documents oireulаted 
each year by t'е Division of Environmental Sanitation has been as follows! 

1952 8 

1953 - 28 

1954 - 65 

1955 - 64 

1956 72 
1957 - 64 
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TABLE 2 (continued) 

Sanitopics 

Beginning in January 1953, the Division of Environmental Sanitation 
has distributed each month a mimeographed news sheet, limited to four pages, 
called "Sanitopics ". 'his is designed primarily for field personnel, and 
contains staff and headquarters news. More than half of each issue, 
however, is devoted tq technical information, such as accounts if field 
experiences and difficulties, engineering specifications, review of technical 
literature not readily available to isolated field staff, and similar matters 
of interest. At present, the circulation list for "Sanitopics" carries 443 
names. 

The total number of publications and documents mentioned in this table amounts 

to 818 items. Although this makes an impressive account, it represents by no means 

a full listing of every WHO publication on environmental sanitation. The regional 

offices have also produced a large number of technical publications and documents, 

and to these should be added materials produced in the individual projects. Further- 

more, WHO staff have contributed widely to technical journals, and WHO fellows have, 

as a result of their special studies, published important material. Special mention 

should be made of technical publications in little -known languages. For example, 

the translation and reproduction of lecture notes prepared for WHO- assisted courses 

have, in a number of cases, resulted in the first authoritative sanitation literature 

of a language, and have provided greatly needed text -books and reference sources. 

It is futile to try to measure the effect of published literature. A publication 

such as a manual on composting may inspire a community to organize a better refuse 

disposal programme, or it may inspire a scientist to undertake some important basic 

research. í)ublished information on the relationship of insect physiology to insecti- 

cide resistance might revolutionize the manufacture of pesticides. 

The publication of technical articles on environmental sanitation subjects in WHO 

periodièáls has shown an increasing trend during the past ten years. Figure 3 shows 

the percentage of all technical articles published by WHO which deal with environmental 

sanitation subjects. 
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Consultants 

Throughout all of its operations WHO makes wide use of consultant services and 

environmental sanitation is no exception to this rule. No simple listing of 

services could convey tо worth of consultants. In environmental sanitation, the 

visiting expert is the exciter, the primer which sets off the power charge. He is 

more than a catalyst, for as an individual he enters into the reaction and is 

himself Changed. The project files are full of examples of consultants having 

maintained an active relationship with a project long after they have returned home. 

They broaden the outlook of the people, and at the same time their own outlook is 

broadened. 

A single example may serve to illustrate several principles. A consultant 

was employed to advise a!SUember °Mate on the construction of city sewers. Following 

his visit to the country a team of WHO staff engineers worked there for over two 

years and during this period work was carried Forward on new sewer systems in eight 

cities. Several of these are now completed and in operation. The pro,еat could 

not have gone forward without the services of the consultant, yet to say that he did 

the whole job would be to overlook the hard and devoted worh done by the project team 

and by the local engineers and construction crews. 

There is no single measurement that can be applied to a consultant's services. 

The results may be tangible, and it is clear that in terms of cost and effort a 

consultant can produce a very great measurable return. Over and above this, there 

are a number of substantial, albeit intangible, returns which advance the Organization's 

programme and add to its prestige. 

Expert rancis and do .цnittees 

Another important aspect of the environmental sanitation programme has been the 

use of expert panels and committees, Through 1958 there were 14 Expert Committee 

meetings convened on sanitation matters, including insecticides, environmental 

sanitation and milk hygiene, the latter being a joint FAO /WHO Committee. This 

simple figure does not provide a complete understanding cf the work done. The 

committee members are asked to do a great deal of preparatory work, beginning in some 

instances two full years in advance of a session. hi.s has been true particularly 
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in the case of the Expert Committee on Insecticides. To help prepare standard 

specifications for pesticides and their formulations, prospective Committee members 

and other mem�ers of the Expert Advisory Panel on Insecticdes have generously carried 

out research and laboratory tests, have combed the current literature, and have 

corresponded voluminously with their colleagues. These preparatory efforts make it 

possible for the Committee to prepare, not a general philosophical report dealing 

with broad principles, but rather a precise technical description of their scientific 

conclusions. The published reports of this Expert Committee have had a dynamic 

impact. The WHO standard specifications for pesticides are now recognized and used 

in all parts of the world. They have simplified manufacture, lowered prices, and 

ensured a product of maximum usefulness for field application. The work, delibera- 

tions and reports of all the various Committee sessions have had an influence on the 

course of sanitation programmes in the Organization and among Member States. They 

have helped to clarify concepts, to suggest policies, and to establish guides for 

action. 

Study groups, seminars and other meetings 

WHO has depended on technical seminars and meetings to advance the level of 

environmental sanitation in every region. A list of conferences, seminars and 

meetings relating to environmental sanitation is given in Appendix 2. These 37 

meetings have had an important effect. Organized with tkie primary aim of exchanging 

scientific information, they have been successful for this purpose and in several other 

ways. One great result is the bringing together of engineers and medical officers; 

who may not be normally associated with each other, for a joint discussion of common 

problems. Public works engineers responsible for waterworks and sewerage eonstructi-)n, 

and teachers in engineering schо 1s, for example, have been brought to understand more 

clearly their relationship to the public health, and medical officers have grown to 

realize that engineering resources are available which they have scarcely touched. 

These technical meetings have been responsible for the writing of a very large number 

of technical articles, and they have stimulated not only interest but activity of an 

increasingly broad and far -reaching nature. 
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Although Appendix 2 lists meetings convened for purposes relating directly to 

environmental sanitation subjects, it does not reflect contributions made to other 

meetings. Sanitation staff have frequently taken part in other meetings, convened 

by other units. Among these are conferences, seminars, meetings and study groups 

concerned with such subjects as dental health, diarrhoeal diseases, levels of health, 

health education of the public, radiological protection, veterinary public health, 

public health nursing, occupational health, food additives, paramedical education 

and training, malaria control and eradication, and control of 'ilharziasis. 

From an analysis of these and other activities it is clear that there has been 

an increasing growth in the amount of work done. It is interesting to note that 

there has been some trend toward greater diversity cf subject matter also. The 

present programme of WHO in environmental sanitation has been developed from requests 

by Member States for specific assistance; from directives of the World Health Assembly; 

from recommendations made by expert committees; and from initiative within the 

Secretariat, acting in conformity with accepted policy. Although a study of the 

record reveals that there has been diversification of programme, particular emphasis 

has been placed on two efforts: the first an attempt to meet the problem cf insect 

resistance to insecticides, the second an effort to improve the rural environment. 

Insect resistance to insecticides 

There is no need to explain the reasons for developing a programme of research 

on insecticide resistance or to discuss its relationship to malaria eradication, 

Aëdes aegypti eradication and the control of endemic and epidemic insect -borne diseases. 

of man. Inaugurated in 195+, this international effort has brought about the 

ep- operation of 360 organizations involving the participation of almost 600 scientists 

on the subject. It has brought about a marked improvement of research co- ordination 

and this was clear from the close understanding between workers that was apparent at 

seminars held in Delhi and Panama in 1958, at which about 150 scientists participated. 

There has also been a noticeable increase during the past four years in the volume of 

research being undertaken on resistance - partly through stimulation by WHO and partly 

by direct assistance from the Organization. Up t3a the end of 1958, 12 grants had been 

provided by WHO to selected laboratories involving over $ 60 CC.�. In addition WHO 
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was able to obtain funds from other resources for work in five laboratories which 

involved about $ 40 000. However, it must be emphasized that this Rtill represents 

a small fraction of the effort required to answer some of the more pressing problems 

and to meet the present state of emergency which resistance has brought about. 

Six special investigations related to insect resistance and vector control have 

been organized directly by WH0 during the past five years on the subjects of lice 

resistance and control, the biochemistry of mosquito resistance, the behaviouristic 

resistance of anophelines and the biological control of certain species of WëWes in 

the Pacific Islands. 

Standard methods for determining resistance or susceptibility of larval and 

adult mosquitos and of body lice to insecticides have been developed in. collaboration 

with the Expert Advisory Panel on Insecticides and several hundred test kits based 

on these are now in use in different parts of the world. A global survey on lice 

resistance was completed in 1956 and a second is currently being undertaken. Test 

methods for other insects of medical importance are also under preparation and will 

shortly come into general use. Much has been achieved by an intensive programme 

related to the collection and dissemination of information on the resistance programme. 

Fifteen issues of an Information Circular on the subject have been distributed. 

Selected Japanese contributions on this subject have been translated and published and 

a comprehensive Monograph on the status of resistance has been prepared. 

Methods for disinsecting aircraft to prevent the introduction of insects to areas 

free, or freed, from them have been established and research to improve existing 

techniques is being sponsored on the long -term basis. 

The final - but by no means the least important - stage of the programme is the 

interpretation of the results of research on resistance in a manner that will permit 

persons responsible for field programmes to exert effective control on the vector 

control species concerned. This is being done through the publication on a two -yearly 

basis of "Recommended Methods for Vector Control" and in which the most recent 

information on chemical control, methods to be taken to protect the health of persons 

coming into contact with these compounds, their correct application and the ecology and 

behaviour of the vector are kept in proper perspective. 
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Rural sanitation 

Th.e- second general programme emphasis, rural sanitation, has resulted to a 

considerable degree, from specific requests of governments, from recommendations of 

regional committees,. and from discussions by members of the Executive Board and 

delegates to the World Health Assembly. The Director -General, in formulating his 

proposals for annual programmes, has bean strongly guided by these considerations 

in initiating rural sanitation activities. The emphasis on rural sanitation has 

stemmed largely from a human concern, partly political, partly social, and partly 

emotional, regarding the unhappу circumstance of living of people primarily engaged 

in agricultural pursuits. 

In retrospect, the rural emphasis is seen to have led to the neglect of 

sanitation in urban areas. By over -emphasizing the rural aspects of environmental 

sanitation large blocks of population were ignored on the erroneous assumption that 

living in urbanized areas was synonymous with liviгΡg. in well- sanitated areas. In 

addition, aggregates of populations whose members are mainly engaged in agriculture, 

but whose dwellings are in closely built -up areas, ranging in size from 1000 to 

10 0 ̂У') persons, were treated as if they were truly rural in nature. Hence many 

attempted improvements failed of their purpose because of their inappropriateness to 

the area covered. 

There have been some notable successes in projects for the improvement of the 

rural environment if success is measured by sanitary advancement within the project 

area. The greatest disappointment in the progress of such projects is in. their 

failure to grow and spread beyond the limits of the project boundary. Several have 

successfully demonstrated that the rural environment can be improved and that through 

health education the people can be brought to change certain habits of living, but 

these growths have only been brought to flower in the hot -house climate of an 

internationally -assisted project. 
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The Achievement 

The purpose of describing the work, the environmental sanitation activities 

which have been pursued by WHO and the countries over a period of some eight years, 

is to determine in what directions and with what emphs.sis a programme for the next 

ten years might be formulated. The reason for an examination of the past is not to 

disclose joint errors, but to design the future programme in the light of previous 

experience, both good and bad. 

Even such a diagnosis or appraisal of past performance is beset with many 

difficulties. Tre is a choice of many criteria, none of which is quantitative or 
specific enough for a safe diagnosis without risk of criticism. Criteria are at 

hand, however, which might be used for guidance, if not for total conviction. 

Biostatistical measures 

Some biostatistical measure of the accomplishments of the last ten years might 

be used hopefully in order to have some indication as to whether the efforts pursued 

during that period have demonstrated any detectable vital public health return. In 

environmental sanitation, such measures naturally are sought in the changes which may 

or may not have taken place in the incidence of typhoid fever, the gastro -intestinal 

diseases, and cholera. A review of the vital statistics, such as they are, of many 

coпtries of the world, other than in those countries where advanced activities in 

environmental sanitation are of long standing, discloses that no striking reduction 

of the so- called environment -borne diseases of enteric nature has occurred. Although 

some countries do indicate reduction in these diseases, the record for the most part 

is far less than gratifying. In many countries the diarrtioeal diseases still 

represent the first or second principal cause of death. Not uncommonly death rates 

from the diarrhoea) diseases in the 1956 -1957 period still range upward from 100 per 

100 000 population, and in a number of eases there has been little or no improvement 

during the past ten years. Typhoid fever, although reduced in some countries, still 

persists, both in cases and in deaths, to an extent characteristic of some 20 years ago. 

The deaths from all forms of dysentery show an alarming level and unfortunately 

in many countries are almost unchanging in number from year to year. Deaths from 

gastritis, duodenitis, enteritis and colitis reach appalling figures annually. 
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Table 3 shows a relationship between infant mortality and the proportion of 

infant deaths from diarrhoea and enteritis. It is heartening to note from this 

table that there has been a general improvement in the infant mortality picture over 

a seven -year period. 

The recurrence of cholera in 1958 in India, in Thailand, in Nepal and in Pakistan 

are reminders of the fact that the control of these epidemics leaves much to be. 

desired. In India, for example, even in 1957, 56 241 cases of cholera were reported 

with 23 080 deaths, while in 1958, 64 4381 cases and 27 5871 deaths were recorded. 

15 8841 cases and 10 1581 deaths from the same disease occurred in East Pakistan in 

' 1958, and in the same year, in Thailand, 11 5822 cases and 17472 deaths resulted from 

this disease. Cholera is illustrative of a disease which at least in epidemic form, 

may be assumed to be susceptible to environmental sanitation control in general and 

to water supply protection in particular. 

In the group of insect -borne diseases the accomplishments recorded in vital 

statistics are most gratifying, except that they are, as yet, not universally distri- 

buted. Health agencies should take pride in the virtual elimination of yellow fever, 

malaria and typhus from some important areas of the world. Unfortunately the great 

task still remains of freeing many people from these recurring scourges. The promise 

of current and the next 5 -year programmes is great. 

It is not unfair to say, therefore, that in so far as biostatistical appraisal 

is concerned, with all of its inaccuracies, the accomplishments of the past 10 years 

still leave a great challenge for many years to come. 

1 
Provisional returns through week ending 12 December 1958 

2 
Provisional returns 



* 
TABLE 3. 1лFАNT MORTALITY AND MORTALITY FROM IА1 1OEA AND ENTERITIS 

Egypt (localities with 

health bureaux) 

Infant Mortality. Under 1 year Diarrhoea and Enteritis. Under 1 year 

No. of deaths Rate per 1000 

live -born 

No. of deaths % of all 
infant deaths 

1949 1954 1956 1949 1954 1956 1949 1954 1956 1949 1954 1956 

64 914 81 407 80 175 175 179 163.2 35 083 43 517 42 279 54.0 54.7 52.7 

Portugal 19 308 16 898 17 799 94 86 87.8 6 508 5 126 4 Sol 33.7 30.3 27.0 

Costa Rica - 3 820 3 685 - 79 71.6 - 772 875 - 20.2 23.7 

Israel (Jewish 

,;onulaticn) 1 358 1 417 1 558 50 35 35.6 379 198 215 27.9 13.9 13.8 

Canada 15 843 13 841 14 399 ti3 32 31.9 1 880 554 491 11.9 4.0 3.4 

UsА 113 169 106 791 108 183 32 27 25.6 6 322 3 590 2 806 5.6 3.3 2.6 

Denmark 2 445 2 051 1 914 31 27 24.9 75 64 40 3.1 3.1 2.1 

Norway 1 761 1 343 1 362 28 21 21.2 73 

, 

37 27 

L 

4.1 2.7 2.0 

Taken from Annual Epidemiological and Vital Statistics, 1949, 1954, 1956 
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Public health engineering units 

A semi -quantitative measure of progress in the same period of time may be found 

in the efforts put forth in developing public health engineering units in various 

ministries of health throughout the world. these efforts have been predicated upon 

the valid assumption that many of the pressing problems in virtually every country 

of the world are concerned with the adjustment of the environment for sanitary and 

public health purposes. It was reasonably concluded, therefore, that a significant 

function of a ministry of health was that of public health engineering. Efforts were 

therefore made to increase the number of countries in which such a function was to be 

included in such a ministry. 

Although some progress has been made over the past ten years it has only been 

fair, and far less than hoped for. Many explanations are at hand for the lack of more 

satisfactory progress, such as low pay, unattractive permanent public service, failure 

to recognize the significance of the function, unavailable well- trained people and 

other reasonable causes. Notwithstanding these difficulties, however, it can only be 

concluded that future activity will have to be materially stepped up in order to show 

a more satisfactory official recognition of environmental sanitation гΡ:s a major 

function of national health programmes. 

In a number of countries, historical precedent is against strong engineering 

activity in health departments. In such countries, other governmental arrangements 

are used to advance environmental sanitation and resistance to any change is strong. 

WHO programmes must be flexibly adapted to individual country precedents to make rapid 

progress. 

Capital expenditures 

It would be useful indeed if it were possible to measure progress by comparing 

the capital expenditures for environmental sanitation projects country by country in 

1958 with that of some years ago. Such figures are not easily available, but a few 

governments have provided some limited data. Table 4 has been developed from such 

figures as are at hand. The capital expenditures have been adjusted to the value 

of the US construction dollar in 19+9 to eliminate the effects of inflationary trends 

and fluctuating exchange rates. 



TABLE 4. AMOUNTS SPENT IN CERTAIN AREAS FOR 
WATER SUPPLY AND SEWERAGE CONSTRUCTION 

Area 
' Year 

* 
Amount 

Basutoland 1949 196 800 
1957 3б 500 

Вechuanala 1949 174 1о0 

1957 . 379 5о0 

Burma 1952-53 31 800 
1953-54 348 200 

1954-55 32о 600 
1955-56 1б8 500 

1956-57 197 700 
1957-58 581 20о 

India 

Madras State . 195о-51 . 561 800 
1951-52 862 400 
1952-53 532 7а0 
1953-54 3о7 800 
1954-55 339 000 
1955-56 1 402 6о0 
1956-57 1 918 Iii 
1957-58 1 360 600 

Uttar ?radesh 1949-50 1 862 800 
195о-5г '990 000 
1951-52 68о 800 
1952-53 747 40а 

1953-54 790 0о0 
1954-55 1 518 1о0 
1955-56 4 865 200 

1956-57 2 639 400 

1957-58 1 342 100 

Indonesia 1952 326 7Ё 
1957 454 о50 

$waziland 1949 ' 11 4б0 

1957 13 900 

Uganda 
' 1949 1 056 600 

1957 1 287 700 

Venezuela 1949 28 764 80о 
1957 24 о91 800 

Local currency converted to equivalent US $ and 
adjusted to the 1949 construction cost index 
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With the adjustments made, these figures represent as nearly as possible the 

relative volume of work done. The data are too scanty to permit any detailed 

analysis. A rather rough examination of trend lines indicates that the average rate 

of waterworks and sewerage construction in these areas has increased at the rate of 

about 7 per cent, per year since 1950. When it is considered that the rate of urban 

population growth may amount to 5 to 7 per cent, per year it appears that although 

expenditures of this class have been substantial, their rate of acceleration in the 

countries mentioned is not impressive. 

This is equally true in countries having a generally higher level of waterworks 

and sewerage development. In the United States the American Water Works Association 

reports that "for 1958 the water industry's construction programme was at the rate of 

$ 400 million per year, a decrease from the $ 456 million spent in 1957 ". It 

further stated that to catch up with needed construction the water industry in the 

United States must expand its construction activity 2.5 to 3 times. 

Many primary projects in environmental sanitation, such as community water supply 

and sewerage facilities, rest upon the availability of large capital funds. The 

principles, methods and bases for providing such capital money are an essential pre- 

requisite to any environmental sanitation activity. This phase of the programme 

apparently so often intimidates medical officers and engineers that the question of 

capital investment is not only infrequently mentioned, but is rarely seriously 

confronted. Procedures appropriate to each country are therefore almost never 

analysed or developed. 

Pilot projects 

Much work and money on the international scene has been devoted to the development 

of pilot or demonstration projects in environmental sanitation. Their aim was wisely 

intended, n't to accomplish the sanitation of a particular area, but rather to use the 

pilot project as a demonstration to be adapted to an ever wider area. This was dono 

in the hope that the pilot development would be extended with reasonable rapidity to 

other parts of the country. This effort has not been strikingly successful. As a 

matter of fact, ensiderable disappointment has arisen that pilot projects in 

environmental sanitation have not had an ever -widening influence and impact. Exten- 

sions from the demonstration areas to even adjacent populations have been limited in 

number and in accomplishment. 
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Training 

One of the most successful of all the environmental sanitation efforts during 

the past ten years has probably been in the training of personnel at several levels. 

WHO and many of the countries have exercised great thought in the maximum development 

of this important objective. Although the requirements for future training are 

still high and probably will remain so for many years to come, the methods of attack 

on this highly significant question have been very .successful. Unfortunately, many 

of those trained are lost to the profession because of governmental indifference to 

the importance of their work. 

It has been noted that where training activities have been pushed ahea& before 

there was an established service in which trainees could be used, many have gone 

into other lines of work. In those situations where the trainees could be absorbed 

at once the rate of loss has been very much lower. 

One common pattern, which has been consistently pushed, is the use of WHO 

assisted training courses to up -grade currently employed personnel. Examples can 

be found in projects India -77 and Philippines -51. In these, as in most projects, 

great care is taken to develop a course of training tailored to fit the particular 

need, and this has led to a striking accomplishment in producing people who are 

thoroughly trained to do the job intended. The courses seldom miss the mark. 

Seminars 

Some of the most useful devices for the stimulation of activity, for discussion 

and for ultimate impact upon the programme have been provided via seminars and 

conferences in various parts of the world. These have found great application in 

the regions where scientific and technical development are at the highest level, but 

a. reference to Appendix 2 reveals that they have been used extensively in every 

region. 

Meetings such as these have as their primary purpose the exchange of scientific 

and technical information. This they 'Itave done. But they have accomplished far 

more. For example, in Europe they have brought together groups of engineers, medical 

officers and scientist$ in common meetings and by this means have fostered under- 

standing and co- operation; in Asia and in Latin America they have brought together 

scientists working on the common problem on insect resistance, and have accomplished 
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in days what months of correspondence could not do. They have aroused new interest 

and new action, and have opened new and stimulating vistas. They have accomplished 

the more pedestrian tasks of showing people what standards apply and how to do their 

jobs better. 

Standards and specifications 

As corollaries of the activities just noted, mention should certainly be made 

of the contributions which have been made to international environmental sanitation 

work with the publication, specifications and standards which have emanated 

particularly from WHO. They have basic world -wide usefulness and have provided 

virtually all workers with valuable guides and information of sound scientific quality. 
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OUTREACHING COLLABORATION 

The extensive and thoughtful outward reaching relationships which have been 

developed between WHO and national agencies, other than health, in the field of 

environmental sanitation can be noted with gratification. Tentative as some of 

these relationships are, it may be predicted with certainty that as time goes can the 

results of such co- ordination and integration will pay high dividends. 

The most significant co- operation will probably be with public works agencies, on 

whom health officials must often depend to do the necessary construction of sanitary 

works. A practical example is found in North Borneo. In this project the ultimate 

aim was to construct sewers in several cities. The WHO team found its counterparts 

in the Department of Public Works. Through its collaborative activity, the project 

accomplished what it set out to do, that is the sewers were built, but beyond that, 

the Department of Public Works was left with a number of people with newly -won 

experience, who are entirely capable of carrying on further work of this nature. 

Similar situations have been developed in other countries. 

Other examples can be found in WHO's relations with irrigation departments, 

agricultural agencies, housing authorities and others. In each such case the way 

is opened for a health agency to get environmental improvement through the action of 

some other organization. 

The United Nations and specialized agencies 

The United Nations. Collaboration is maintained with the various organs of the 

United Nations in the fields of water resources and utilization; housing, building 

and planning; urbanization; community development; and industrialization. The 

purpose is to ensure that, in all social programmes, proper emphasis is given to the 

control of the environment for the improvement and maintenance of the public health. 

The United Nations Children's Fund. The closest collaboration is maintained 

with UNICEF on the development of environmental sanitation, especially rural sanitation, 

as a part of maternal and child welfare schemes or of integrated public health 

programmes in Member countries. On the basis of a study made by the Division of 

Environmental Sanitation in 1953, criteria for WHO /UNICEF participation in such schemes 
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were laid down by the Joint Committee on Health Policy. As of 31 December 1958 

29 projects involving environmental sanitation work have been materially aided by 

UNICEF, most of them carried out under WHO's technical guidance. 

United Nations Economic Commissions. Specific problems are dealt with in 

collaboration with t} United Nations Economic Commission for Asia and the Far East 

and the Economic Commission for Europe. Some of these problems are the control of 

water pollution, the integrated development of river basins, and low -cost housing 

and building materials. In some instances short -term consultants have been 

ree~uited to study special aspects of these problems. 

United Nations specialized agencies 

(a) Food and Agriculture Organization. WHO and FAO collaborate closely with 

each other and, in some instances, have carried out joint activities in the following 

technical fields of interest to WHO: sanitary composting of organic wastes, the 

sanitation of milk and dairy products, food sanitation, water resources and water 

pollution, bilharziasis control through improved irrigation engineering and practices, 

the toxicity of pesticides residues on food, etc. Of great significance is the 

establishment in 1952 by the two Organizations, in co- operation with UNICEF, of the 

Inter -Agency Working Group on Milk and Milk Products. 

(b) United Nations Educational, Scientific and Cultural Organization. One of 

the three major projects of UNESCO involves research on arid zones Of the globe. 

WHO takes an active participation in the work of UNESCO's Advisory Committee on Arid 

Zone Research, especially with regard to such matters as the development and 

utilization of water resources in arid areas, the physiological effects of arid 

climates on man, the control of the environment and the protection of man against 

communicable diseases in arid zones. WHO also works with UNESCO on problems raised 

by the study of humid tropics and urbanization. 

(c) International Civil Aviation Organization. Since 1951 WHG and ICAO have 

co- operated closely in the development of a Manual on Hygiene and Sanitation in 

Aviation. ICAO observers attended the WHO Expert Committee on this subject in March 

1958. The report of the Expert Committee together with the Manual are at present 

before the Twelfth World Health Assembly for consideration. 
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(d) International Labour Organisation. The Division of Environmental 

Sanitation has participated in the work of the International Labour Organisation 

dealing with the handling and labelling of dangerous substances, the safety and 

health of dockworkers, the establishment of a social policy in non -metropolitan 

territories, and workers' housing. 

(e) World Meteorological Organization. Collaboration with the WM0 covers 

the field of water resources and utilization, and in particular water quality, 

surface and underground water resources, and hydrology. This collaboration is both 

direct and indirect through ACC's Inter -Agency Working Group on Water Resources and 

Utilization referred to above. 

Other international agencies. 

There are a number of agencies carrying out work on international health, 

involving sanitation, with whom regular relations are maintained. These include 

the four non - governmental organizations in official relations with WHO whose interest 

relates to the environment, namely the Inter- American Association of Sanitary 

Engineering, the International Federation for Housing and Town Planning, thé 

International Union of Architects and the International Union of Local Authorities. 

Others which would also be included are the fockefeller.Foundation, the Ford 

Foundation, the Colombo Plan, the Commission for Technical Co- operation in Africa 

South of the Ohara and the United States Government International Co- operation 

Administration, 

In each case, the relationship and activity is maintained at a level appropriate 

to WHO's work with the agency concerned. Because the ‚CA has a considerable number 

of sanitary engineers and others in the same countries as WIC, and carrying out 

activities of a comparable nature, particular care has been taken to develop sound 

and productive working relationships,at every echelon. There is a free and 

beneficial exchange of information and a good working relationship. 
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THE FLtTURE PROGRAf+IE 

The examination of the past has only a single purpose in this report. Such an 

appraisal is intended mainly to disclose in what directions a future programme might 

promise greater and more permanent results. The past eight years have many lessons 

to teach, some of which have been much too briefly presented. These years, however, 

do indicate that perhaps too broad a front was undertaken in the environmental 

sanitation field. In relating the desire for perfection to the real world not so much 

may be attained if all things are attempted simultaneously everywhere. The perfect- 

ionist has the minor satisfaction of having included everything that ought appropriately 

to be included in any Abjeetive. Aetion, however, rarely proceeds successfully along 

all fronts. In making environmental sanitation progress in the future, more sharply 

delineated activities might be more successful than continuing to carry the whole 

basket of objectives. 

The history of environmental Sanitation progress in the world would suggest that 

it is not possible to move forward in environmental sanitation on all fronts 

simultaneously. The record of the last eight years would seem to support the validity 

of this assumption. It is probable that a "wholeness" of effort is equally unlikely 

to produce any better results in the next than in the past eight years. The principle 

of advancing by "salients" might be better. 

A programme of such breadth as hitherto pursued unfortunately results in a 

dispersal of interest and a lack of dramatic incentive. It rests furthermore too 

heavily upon direct individual education, Many of the objectives in environmental 

sanitation cannot be most successfully accomplished without such individual under- 

standing and acceptance. Such a programme is tragically slow and exhausts the 

patience of both officials and of the general public. A doctrine of an environmental 

sanitation Utopia is only briefly inspiring. Earlier sanitary rewards must be sought, 

therefore, in some other and more limited direction. 

Key criteria 

Objectives must be carefully and consciously selected as the underlying basis of 

a future programme. That function in environmental sanitation must be chosen which 

would best fulfil one or more, and preferably all, of the criteria noted below: 
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(a) the programme can be dramatically "sold "; 

(b) it gives more than reasonable expectation of easy and prompt execution; 

(c ) it requires for promotion the minimum expenditure of time and energy; 

(d) it brings potentially the greatest public health, comfort and economic 

returns; 

(e) it affects the greatest number of people.; 

(f) it rests to a major extent upon the resources of the people; 

(g) it requires the minimum education of all .tbе pe.Ор.e; . 

(h) it requires little or no additional research. 

Obviously almost every function in which health agencies have interest would 

meet one or two of the criteria. The sanitation of milk and food complies with several. 

Stream pollution abatement complies with still others. The sanitation of swimming pools 

and open bathing beaches fills certain other of these requirements. The collection and 

disposal of refuse would fill additional ones, but not all. The priority which any of 

the functions should have is also influenced by the past history of each country and 

its sanitary progress. 

Of all the environmental sanitation activities, only a few survive when tested 

against the totality of these sharp and rigid criteria. This does not mean that other 

environmental sanitation activities are undesirable. It simply means that they are 

not easily to be accomplished, that they will require long periods of time for success- 

ful promotion and that they will bring their results only over the decades. Unfortunate] 

many desirable activities do not stand the test either of universality of value or of 

practical, realization within reasonable time. 

The only functions which do survive are those of community piped water supply and 

of community sewerage. Vector control is dramatically significant and is already being 

given a high priority in the ccntr ©l of insect -borne diseases. 

Community piped water 

Of the three functions here noted, community piped water supply, safe and ample 

in quantity, is undoubtedly the most dramatic in appeal, fulfils more completely the 
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total set of criteria and most important of all is desired, if not in fact demanded, 

now by the people of the world. 

The objective of providing piped water supply systems to aggregates of population 

(no matter how small) throughout the world would appear, therefore, to offer that 

primary salient of environmental sanitation attack which should be selected for the 

next ten years of activity. If such a selection is. made, consideration must be given 

to the question of whether it is possible simultaneously to develop other salients 

of somewhat lower priority or less public health promise. 

Other sanitation measures 

To some extent this question answers itself, for vector control, particularly in 

relation to malaria and yellow fever, is moving forward rapidly. The provision of 

sewerage facilities, so often deliberately coupled in the past with the water 

programme, has rarely moved forward simultaneously, in spite of official edict. This 

is an excellent example of where a theoretical desirability waits upon a prior human 

acceptance. In the past, the provision of sewerage facilities has usually followed 

that of water supply. It is only rarely, historically, that both are constructed in 

parallel. One of the important reasons for the construction in sequence is that a 

community is sometimes unable financially to provide both simultaneously. In fact the 
. 

provision of community piped water supply invariably generates the interest and the 

earlier acceptance of community sewerage. 

In some countries, where geology and topography are unfavourable for satisfactory 

drainage and where community piped water is made available, provision for surface 

drainage and excreta removal will have to be provided simultaneously. Even in more 

favourable terrain, if additional costs are modest, the two programmes may be favoured 

for simultaneous action. In general, however, the exceptional situations should not 

again be allowed to lead into the same "cul -de -sac" of stressing both or nothing. 

The primary emphasis 

It may be safely predicted, on the basis of experience in many countries of the 

world, that once a community water supply system is available, other environmental 

sanitation activities follow in its train. Sanitation begets sanitation; but a 
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beginning must be made with that function which has greatest spread and which makes it 

possible for people to survive and to develop a sanitary consciousness. When it is 

proposed, therefore, that a single dramatic salient be the base of the next ten years' 

programme, it is not predicated upon the assumption that ether significant features 

of environmental sanitation will be indefinitely deferred. It does mean that emphasis 

will be, first, upon providing safe and ample quantity of piped water supply to 

community aggregates. Subsequent efforts in many directions will be persistent and 

not far behind in bringing community sewerage into being. Still other objectives will 

follow. 

In those countries already well supplied with water and well sewered, it is 

obvious that WHO and national emphasis cannot be placed upon the primary objective of 

piped water to all people. Where these functions have penetrated into the homes of 

most people living in established communities, WHO must offer, of course, other 

objectives. These may be stream pollution abatement, sewage treatment, food control, 

air pollution control or other pressing environmental necessities. 

The very sanitary sophistication of these count :ies, however, makes their problems 

less demanding of international intervention than do the problems of those vas': 

populations still living under conditions where water supplies are more or less 

primitive. It is not inappropriate to point out, however, that even in many of those 

countries which are well equipped with modern sanitary devices, large blocks of 

populations are still deprived of community water of safe quality and ample quantity. 
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A SPEARHEAD PROGRAMME 

Availability of water to the people 

If the above thesis has any validity, the pr&requisltes for such a priority 

programme can be examined. The first prerequisite perhaps is the universal 

recognition of the fact that a safe community water supply in ample quantity is nct 

now available to a very large proportion of the people of the world. It may be 

surprising to state that, in many urbanized metropolitan areas and in great numbers 

of small communities throughout the world, large percentages of the people are not 

provided with community water. This is true in virtually every country. 

It is disheartening to record that in 1959 in many major cities and their densely 

urbanized satellites many millions of people are still dependent upon individual wells, 

springs or itinerant purveyors for this life -giving commodity. Cities, .tonging from 

two to seven or eight million people, not only fall to furnish water through pipes to 

households of several hundreds o.f thousands 'f their inhabitants, but even te5 those 

directly connected to the system they supply an unsafe water, often n a rationed 

basis of a third of each day or less. This significant fact is often ignored in 

determining environmental sanitation programmes. 

The labour involved in drawing water and transporting it for a long distance, a 

task which often falls to the lot of the women, results in their virtual enslavement. 

Frequently as much as one -half of their time, day after day, month after month, is taken 

up with this essential chore. A very simple calculation will show that there is no 

more efficient means of transporting water than by a pipe. A small pipe, one inch in 

diameter, will deliver in a day, without human effort, as much water as can be carried 

by 150 women working steadily for eight hours. 

Even in the most advanced countries there are still great deficiences. Table 5 

sheds some meagre light on this situation. The situation is even worse than the 

figures indicate, for in some of these countries piped water is considered available 

when it is delivered to the public square. This cannot be counted as water truly 

available in the house or its courtyard. Unfortunately in the countries which WHO 

expects most to serve there are no comparable figures available. 
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TABLE 5. THE AVAILABILITY OF PIPED WATER SUPPLY 
(sampling of countries only 1952 -1955) 

Country 
, 

Percent. supplied - 

whole country •towns rural areas 

Austria 47 k0 . 7 . 

Belgium 74 57 17 

Dёnma.rk 6б 50 16 

England and Wales 96 - - 

Federal German Republic" 75 51-98 27-9б 

Finland 2i 65 8 

France 59 37 

ztaly 77 -90 50 

The Netherlands 84 98 67 

Рoritйgal 
. 

4з - - 

5weden 71 89 30 

Canada - 59 - 

Japan 26 ,. 

Nigeria . . 6 

Note: Data from International Water Supply Association, Proc. Third Congress, 

London, 18 -23 July.1955, pp. 892 -894 . 

Capital investment 

Reference has already been made to the frightening character.of large capital 

investment, so essential a base for community water development. Capital investment 

for public purposes is ancient. It is a long and well -tested basis for action by 

society. Hardly anything in this world is done without it. A detailed understanding 

of its nature and, more important, of its potential represents a third prerequisite. 

to the programme proposed. 
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In this connexion per capita capital investment should not be the criterion of 

the passibility of success in execution of a project. The real significance to the 

individual of a major capital investment is not in its amount, but in the annual 

interest and amortization required to repay a loan. 

These latter indices are the true criteria for the possibility of large -scale 

capital investment in water supply development. They must be used in place of the 

per capita investment figures. In current health department thinking these annual 

charges are rarely mentioned, while the staggering capital investment figure always 

confronts one. 

The same concept prevails in the provision of both water and sewerage facilities. 

The annual fixed charges per capita in both of these fields of sanitary endeavour are 

most often small annually, manageable and within the resources of many communities. An 

example of such a system of financing is given in Appendix 3 to illustrate this point. 

Community water supply is not solely a public health matter. Although health 

agencies encourage public water supplies, the entire cost of a water system is not 

chargeable to health protection. A public supply is a community asset, it is not 

simply a social benefit, but it is also an economic and industrial resource. The 

major part of the cost should be considered as an investment in community growth and 

productivity for a commodity to be produced and sold. 

Local resources 

It is often stated that local financial resources. are lacking for the development 

of community facilities. In fact this is rarely so. Resources are often latent, but 

potentially available. The resources of many communities of the world show this to 

be the case. It should be the function of workers in health fields to create or to 

assist in the creation of the fiscal climate for the release of these latent resources 

and for their application to beneficent public purposes. 

For example, when one government in recent years provided relatively large amounts 

of money for community water and sewerage facilities, both in urban and in rural areas, 

less than 15 per cent. of the available money was used. Part of this was due to the 

absence of skill for design and construction, but no small part was due to the absence 

of any organized machinery for using even readily available funds and to the absence of 

any official militancy in initiating action. 
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People's desires 

The programme here under consideration is one of the few which need not wait upon 

universal education as a precedent to action. People in many countries desire water 

and are well ahead of the professional worker in this desire. If official agencies 

lag behind the people, it is perhaps because these agencies themselves need education 

and stimulation. When the political leaders of individual countries encounter their 

people, one of the earliest demands registered by people is for water. This is not 

rare and even the elected official is surprised at its ever -recurring popular support. 

How people live 

There is a continuing insistence in many populous countries that the bulk of 

the people live in a rural fashion. Because this is so, the argument runs, emphasis 

should be on a rural type of water supply, i.e. individual wells, rather than on 

community piped water systems.. The census figures, which provide the basis for this 

argument relate to people's occupation, which may be agricultural, or to their 

government under some particular politico- administrative structure. The key factor, 

from the water supply viewpoint, is not occupation or administrative form, but simply 

the density of population. If people live close together they may be served eeonomicall•; 

by a piped distribution system; if they live in widely dispersed houses, piped supplies 

are less practicable. In some instances the census definitions of "rural" retard 

progress because they divert attention from very large numbers of people who live in 

metropolitan urban areas, but who have none of the amenities of water supply or sewerage. 

With regard to these facilities, the element of concern is the "geometry" of the 

housing of people rather than in their occupation and artificial statistical classifi- 

cation. The test of the economics of community facilities is in the geometry of their 

housing and not exclusively in the nature of their pursuits. 

Responsibility for works 

There should be a clear definition of the relative functions of ministries of 

public works and ministries of public health. Considerable conflict has arisen in 

some instances during the past. The ministry of health in general should be responsible 

for the stimulation, review and investigation of waterworks necessity, design and 

operation. The ministry of health should rarely be responsible for the design, 
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construction and operation of waterworks. If it fulfils the central purposes of 

stimulation and regulation it will have more than enough to do. Situations do arise 

where a departure from this principle has occurred and has been amply warranted. 

Undoubtedly similar deviations will occur again. 

On the other hand, the department of public works should ordinarily have the 

responsibility for the design, construction and operation of community facilities..,. 

There is ample precedent for this division of responsibility. Until this division 

is well understood and the two agencies work together, without trespassing upon the 

prerogatives of each other, no programme £or community facilities of a sanitary nature 

is likely to succeed. 

Without an organizational structure and the machinery for the design, construction 

and operation of community waterworks programmes, they cannot possibly move forward. 

Such machinery should be available on the national, provincial, regional, city, district. 

town and village levels. Many examples are available throughout the world, in large and 

small, developed and under- devel.oped,rich and poor countries of how society establishes 

successful administrative devices for organized and continued attack upon these problems. 

An important part of the programme proposed for WHO is to develop a reasonably diversi- 

fied dossier of such successful examples of organizational structure and to make it 

available to all workers in this field. Selected examples of these administrative 

techniques need to be delineated in reasonable detail, so that they may be followed or 

adapted by officials to local circumstances. 

The importance of this activity cannot be over -emphasized because in it is rooted 

one of the major sources of strength in programme acceptance and development. Without 

the provision of such public machinery or structure it becomes almost impossible to 

provide widespread community services. With such a structure, it is surprising how 

much may be accomplished. 

Financing works 

A necessary accompaniment of such evidence on organization is of course the 

provision and exposition of orthodox and unorthodox methods of financing public works 

within the framework of local and national custom and with the maximum use of local 

self help. Here again WHO is in a singularly effective position to provide the field' 
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with the most significant fiscal features of the development of community services in 

a variety of countries, but with various forms of political structure. A central 

clearing house so developed can speedily, do much to supply the missing key to successful 

financial implementation, so far deliberately' avoided in much public health activity. 

Examples of such successful approaches abound in the Americas, in a number of. countries 

of Western Europe 'and in some sections of the Middle and Far East. They are diverse 

in nature. They are peculiarly reflective of local cultures and offer a myriad of 

solutions universally applicable by selection. 

Among the financing techniques successfully used are the sale of water bonds to 

provide the capital needed for construction. Under the "revenue bond" plan, charges 

are made for water service, and the water revenues are used not only to pay for the 

costs of operation, maintenance` and management, but also to redeem the water bonds 

according.to,a fixed plan. Under the "general obligation bond" plan, the cost of 

redeeming the bonds.is met out of general taxes without constituting a first claim 

against water revenues. There are many variations of these plans and there are other 

financing tеchniг ►ues. In Guatemala a system is used which virtually makes each 

consumer a stockholder.' The purchàse of a share entitles one to certain important'' 

reductions in water rates. 

All of this impies the preparation of virtually a text book of the examples of 

fiscal procedures on a world -wide basis. It is a task, however, whose fulfilment 

would be an' invaluable aid to any programme of broad application. 

Reorientation of personnel 

'In the consummation of the priority objective hitherto discussed, sanitary , 

engineering personnel will require a considerable reorientation on methods of attack. 

The education and training of such individuals toward a new way of looking at community 

piped water service (even down to aggregates of 500 people) will involve án escape from 

. undue devotion 'to rural 'concepts, .a more 'serious emphasis on the development of 

structural'organi2atión and machinery and a detailed exploration and application of' 

fiscal solutions. In many ways the activities here encompassed will involve moving 

along fronts in some respeéts hitherto assumed to be outside the purview or responsibi- 

lity of ministries of health in general and public health engineers in particular. 
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The primary reason for emphasizing this reorientation, however, is that only through 

leadership in th se fields will the programme be rapidly advanced. 

These methods and ways of thinking are equally applicable to the objectives and 

programmes for community sewerage systems. Exactly the same processes of thought and 

the same emphasis upon community rather than individual approaches are required when 

forcefully instituting community sewerage developments. In sewerage, as in piped 

water supply, the large and rapid dividends per unit of money and energy expended are 

certainly more promising in the community systems than in the multiple but small 

public health successes with the individual house. This reorientation of approach is 

therefore equally essential in community sewerage as in the piped water systems. 

The record of sanitary advance in those most fortunate countries of the world 

makes it clear that the most rapid extension of community or aggregate systems is not 

dependent upon the speed with which the private farm well, privy or septic tank 

programme advances. Historically, exactly the reverse is true. The flow of sanitary 

conscience and consciousness has always been from urban and community areas outward 

to the farm and not in the opposite direction. It would be too optimistic to suppose 

that all of the lessons of history in sanitary development may be consciously or 

unconsciously redirected and even reversed, by insisting that first things should 

come last, either functionally or geographically. 

Steps in sanitary progress 

Another axiom of sanitary evolution is that the broad additional areas of 

important environmental sanitation come into play as sequels of community water supply 

and later sewerage services, They literally prepare the ground for increasing 

acceptance, both in urban and rural areas, health -wise and comfort -wise, of such 

activities as food and milk control, fly control, refuse management, stream pollution 

abatement, atmospheric hazards reduction, swimming pool and open bathing beach super- 

vision, industrial waste management and collateral controls and adjustments of the 

total environment. Since one must begin somewhere, it is well to remember that the 

impact of a successful salient on the t.tal field of environmental sanitation has 

always been in the positive direction and has always brought firm and permanent values 

in other public health activities. When large numbers of people have safe water in 

their houses in ample quantity, many of them cease to die, more of them take a new 



А12/Р&В/6 
page 44 

lease upon life, and even more have that degree of cleanliness which teaches them 

en masse the desirability of other forms of environmental sanitation. 

The scale of the programme 

An attempt to establish the scale of a global water supply programme must rest 

on two considerations, namely, the size of the job to be done, and the rate at which 

it can be accomplished. 

In the report of the first meeting of the Advisory Committee on Environmental 

Sanitation convened in April 1958 by the WHO Regional Office for the Amerјpas, thе 

following paragraph appears, relating to the situation in that Region: 

"In assessing the size of the proposed programme, it was estimated that 

in the countries considered, approximately 80 million people will live 

in such community aggregates. The provision of water service to such 
communities woull entail a probable capital expenditure of about four 

billion dollars. A programme attacking a problem of such magnitude 
could profitably be implemented over a period of about ten years. In 

such a period a very considerable proportion of the programme would be 
accomplished." 

No estimates are available from other regions. If the situation in this one 

Region were to be taken as typical, the global expenditure might be on the order of 

$ 25 000 000 000. 

On the other side - the resources to work with - these are of three sorts; money, 

materials and man -power. Of these, the critical bottle -neck is man -power, and the 

availability of experienced waterworks engineers and other types of technical people 

determines the rate at which water supply work can be carried forward. Trained 

people can be produced in time, consequently an accelerating programme can be 

developed. The size of the programme depends not so much on the amount of capital 

available for use as upon the rate at which a country can effectively assimilate 

capital. The history of development schemes is filled with examples in which the amount 

of financial aid quite overwhelmed the capacity of a country to spend the money usefully 

and efficiently. 

1 $ 4 000 iii 000 
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It is not necessary for all waterworks financing to be furnished from external 

sources. The proportions will vary in different places, but in the world as a whole, 

considering various countries and both small and large communities, external financing 

will probably be needed for something like one -half of the capital cost, the proportion 

varying from one -quarter to. three-quarters in different classes of communities. 

It is confidently believed that in the community water supply programme herein 

proposed a global programme can be developed at the following rate, based on the 

consideration that financing will be in the form of some system of revolving funds 

with money available for re -use as the loans are repaid. 

TABLE 6. PRACTICABLE RATE OF PROGRAMME DEVELOPMENT 

Year External funds Local and 

National funds 
Total funds 

1 $ 40 million $ 40 million $ 80 million 

2 6о Ci 120 

3 100 100 200 

4 100 . 100 200 

5 100 100 200 

6 100 100 200 

7 100 100 200 

8 10-? 100 20С 

9 loo loo 200 

10 100 100 200 

11 1 Ot, 100 200 

To estimate the number of communities which might benefit from such a global 

programme it is necessary to make some assumptions regarding the average amount of 

loans. Considering that help is most needed in the smaller communities, and that 

these will constitute a large proportion of the total, it seems reasonable to suppose 

that the average loan might amount to $ 50 000 for each community assisted. Based on 

the figures given above, that is to say on a system of revolving funds totalling 

$ 1000 million, the number of communities which would benefit is as given in Table 7. 
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ТАВT,F 7. CUMULATIVE NUMBER OF COMMUNITIES AIDED 

Year Communities 

10 20 11+0 

20 32 545 

35 50 000 

After the first eleven years, when the fund becomes stabilized, about 1200 new 

communities would be benefited each year. In any one year there would be from 

25 000 to 30 000 communities with loans outstanding. By use of revolving funds the 

capital of course remains intact and carries on, year after year, to benefit more 

and more communities. 

Examples of waterworks financing 

There is a great variety of revolving capital funds, and this principle of 

financial operation is frequently combined with other schemes. The elements of a 

revolving capital fund are: 

(a) an established capital fund; 

(b) secured loans to users, for capital investment; 

(c) periodic repayments of.loans into the fund; 

(d) interest charges sufficient to pay the costs of administering the fund. 

The advantages of this form of financing are that the same amount of capital can 

be used repeatedly, and the capital remains intact, still existing when the entire 

funding operation is completed. Its success depends upon each investor, in this case 

each water undertaking, being self -supporting and self -liquidating. It is suitable 

for the financing of capital costs, such as the construction of permanent works; it 

is unsuitable for financing expenditures such as operating costs. 

In the Report of the Commission on a Federal Plan for Financing Municipal Water 

Supply Services approved by the President of the Republic of Brazil in July 1953, 

there is described a variant of a revolving fund. According to this plan the 
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Government of Brazil places a fixed amount each year in a fund to be used for financing 

community water systems. Money from this fund is loaned to communities, who are 

obligated to repay the loans in five annual instalments. The money so repaid is then 

available for loan to other communities. The loans made from the fund are recovered 

by the Government withholding a portion of the income taxes it collects on behalf of 

the communities. Loans from this fund are limited to Cr $ 5 million for any one 

community. The following table shows how this plan permits aid to be given to 413 

communities in a 16 -year period. The entire amount contributed by the Government, 

over a 12 -year period, becomes available for other use at the end of the period. 

Outright grants of Cr $ 80 000 000 per year for 12 years would have financed only 

256 waterworks. 

TABLE 8 

Year 

(1) 

Amount available 
to be loaned 

Cr $ 

(2) 

No. of communities 
benefited by loans 

Amounts of loans 
repaid into fund 

Cr $ 

(5) 

Balance 

Cr $ 

(6) 

Annual 

(з) 

Cumulative 

(4) 

1957 80 000 000 16 16 6 405 424 - 

1958 86 405 424 17 33 14 532 3С? 1 405 424 

:1959 95 937733 19 52 23 189 424 937 733 

1960 106 127 157 21 73 38 898 196 1 127 157 

1961 120 025 353 24 97 56 855 386 25 353 

1962 136 880 739 27 124 79 949 000 1 880 739 

1963 161 829 739 32 156 106 487 268 1 829 739 

1964 188 317 367 37 193 141 591 169 3 317 367 

1965 224 908 536 44 237 181 326 553 4 908 536 

1966 266 235 089 53 274 211 238 235 1 235 089 

1967 292 473 324 58 296 244 334 557 2 463 324 

1968 326 807 881 65 316 282 662 887 1 8(r( 881 

1969 - - 289 285 744 704 - 

1970 - - 220 240 183 680 - 

1971 - - 176 201 575 616 - 

1972 - - 65 77 927 655 - 

413 
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Remarks 

Column (2) 

Column (3) 

Column (4) 

Column (5) 

Annual contribution of Cr $ 80 million from the Federal Government 

plus amount repaid by communities (Column 5) and the balance carried 

over from preceding year (column 6). 

Number of communities receiving new loans during the year. 

Number of communities with outstanding loans, which are repaying 
amounts into the fund. 

Amounts repaid each year by communities with outstanding loans. 

Column (6) . Difference between sum available and that employed. Amount used 
each year equals column (3) x Cr $ 5 million. 

Execution of the programme 

The execution of a global programme could be developed in several ways. Practical 

experience would indicate that no single pattern will be followed everywhere. There 

is no ideal scheme which will fit all types of government, all historical or traditional 

backgrounds, nor all geographical and economic situations. The following broad outline 

of action is presented simply as an example. 

Survey phase 

Administrative and legal 

Financing 

Engineering 

In this first phase, WHO could assist governments on request by supplying 

consultants, either singly or as a team, to help get together the basic data for 

planning either a national water supply programme or a water supply for a given 

community. It is more than likely that the visit of this first group of consultants 

to a community would also be used as a stimulus to action. Properly handled it could 

arouse community support and spur official action. 



Planning phase 

Administrative and legal 

Financing 

Engineering 
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This is a continuation and outgrowth of the survey phase. Planning should lead' 

to а comprehensive report setting forth in considerable detail all of the steps to be 

taken, including the work to be done, target time schedules, estimated capital costs, 

and plans for training and supervising personnel. The planning phase will require 

more than short -term consultation. 'The engineering planning, for example, might best 

be done by an established and experienced consulting engineering firm. WHO could 

assist governments, on request, by employing or assisting in the employment of the 

necessary consultants, be they legal, fiscal or engineering. 

Financing phase 

Administrative and legal 

Financial 

Based on the planning report, steps can be taken to arrange for the adequate 

financing of the scheme. This will involve the organization of an entity such as a 

board or commission to administer the plan, to receive and disburse monies, and to 

conduct the business operations. It will also involve borrowing the funds with wh'ch 

to finance the construction. WHO can at government request supply or help with 

arrangements for employing expert advisers with experience in administration and 

finance. If international funds are established to aid such enterprises, WHO must 

also be responsible for ensuring that all the conditions necessary to safeguard the 

purposes of the funds are met by each water supply scheme. 

Design and construction phase 

Engineering 

Once adequate funds are available for any given water supply, work can proceed 

on the detailed engineering designs and construction. Designs should conform not only 

to sound engineering practice as it relates to hydraulics, structural stability and 

economy, but also to sound public health practice. For this latter reason, before any 
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construction is started, the plans should be reviewed by a competent sanitary engineer 

.acting independently for the official health agency, and approved as to their public 

health aspects. Engineering designs may be prepared by a public works agency, by a 

consulting engineer or by some other competent engineering agency. On request, WHO 

can give technical assistance either to the designing engineers, or to the reviewing 

engineer, or to both. 

Operation and management 

Financial 

Administrative 

Engineering 

It has often been said that the operation of a water system is more difficult 

than its financing and construction. This is not necessarily so. Poor operation is 

most likely to result, not from technical difficulties, but from raiding of money 

needed for operation. More than one public official has been honoured with a monument 

in the public square, built with money collected as water revenues. To ensure goad 

operation and management a tight system of control is necessary. The key to this 

lies in the terms under which money is loaned to a water undertaking. To safeguard 

a loan, conditions can be laid down and close financial and technical controls can be 

applied. In this, WHO can, at the request of a government, assist with advice and 

consultation, and by making available in one area the experience accumulated in 

another. 

Supporting services 

Water supply systems operate best when there is available a number of supporting 

services. Among these are laboratories, active sanitary engineering units in health 

agencies and facilities for training. These are not necessarily parts of a water 

undertaking, but they are useful supports. WHO can be of assistance in identifying 

gaps in supporting services and finding ways to utilize services which. may exist but 

have never been related to water system operation. 

The realities of financing 

It might be desirable if every public water supply could fully support itself 

financially, paying its current expenses, repaying its loans and the interest on its 



А12 /Р&Bl6 
page 51 

loans, and set ine; úp a fund against future capital expenditures, all at a rate which 

each water consumer can well afford to pay. Such water systems do exist. 

In the programme here being considered it is certain that many communities will 

fall far short of this desirable state. They will need help in financing, they will 

need grants of capital which they cannot repay, and they will need subsidies to help 

pay their operating costs. In many communities the people will claim, and will be 

supported by influential politicians, that a water system built with public money 

should furnish water free of charge to every inhabitant. There will be claims that 

the people are too poor to pay a water rate, and that communities are too poor to pay 

the cost of operating a water system. Sometimes these claims are true, sometimes they 

do not stand close scrutiny. For example, when a householder buys his daily water 

from a purveyor, he may pay from 10 to 50 times what. the same amount of water would 

cost him delivered from a piped system. When he says he is too poor, he really means 

that while he has a coin each day to buy water, he seldom has thirty coins at the end 

of a month, and never has ninety coins at the end of a quarter. When this constitutes 

a common problem, the rate structure and system of payment should t ̂.kc i;; into account. 

Simply by way of comparison, a typical water consumer in the United States, living 

in a suburban area near New York pays $.18 per year for water service for his family. 

This works out to 1.23 cents per person per day. The average consumption per person 

is about 400 litres per day. From this it is seen that a "barrel" of water, i.e. 200 

litres, costs this man 0.6 cents, delivered under pressure into his house, and of very 

high quality. Contrast this with a householder in the outskirts of Bandung, whose 

wife draws water from a public outlet on a "pay-meter" basis. In return for a small 

coin deposited in а meter she gets 40 litres (two buckets) of water. Her coin is 

worth 0.6 cents, so she pays at the rate of three cents per "barrel ", or five times 

what it cost the New Yorker and she must carry the water home herself. In some parts 

of Bolivia, where water 3.s transported considerable distances by ox -cart to be 

purveyed about the villages, and in the vicinity of Johannesburg in some of the squatter 

settlements, water costs nearly 30 cents per "barrel ". In these cases people do not 

buy water by the barrel, but by the jugful. 

There is little doubt that with proper management a water system can be self - 

supporting. A report from one community in Braг':1 has shown that during the period 
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1949 -1952 the water system ran into debt in the amount of Cr $ 937 545. Operation 

was taken over by SESP in 1952 and in one year the system showed a net gain in funds 

of Cr $ 4 82 631. This money was used to enlarge and improve the treatment plant and 

distribution system. Meters were rapidly installed and the service to the people 

was greatly improved. The rate charged during 1953 was Cr $ 25 per house connexion 

per month, equivalent at that time to US$ 0.57. . 

Two of the critical problems in community water supply development are first, 

how to ensure that the money and resources spent are spent to good effect, and second, 

how to ensure good management of the water system when it is built. It is tragic for 

a community to use up its available resources and go into debt for the sake of a 

shcddy construction and an unworkable system. It is pitiful to see even a well - 

designed plant rust away and service deteriorate to the point of breakdown. 

If WHO is to be truly effective in a community water supply programme, it must 

be in a position to channel capital funds into community water supply construction 

and through the influence of such funds, to ensure good construction and good operation. 

The management of international water supply funds should be in the hands of competent 

agencies especially empowered`to administer such funds. These might be within an 

existing organization, or they might be agencies created for this special management 

purpose. Due attention must also be given in any international fund to the problem 

of currency management. Regardless of the financial administration of such inter- 

national water supply funds, WHO should have the dominant role in the allocation of 

money. It should be in a position to grant, or to withhold, authorization for a loan, 

according to whether definite prescribed conditions are met. This control will go far 

toward ensuring a well -built and well- managed water system. 

To preserve the integrity of such funds, they should be used only for loans, and 

a moderate rate of interest should be charged to defray the costs of administering them. 

Where it is necessary to make outright grants this can be done by the Member State 

itself as aid to its own needy community. Thus a given community might receive a loan 

from an international fund to cover half the cost of a water system, and concurrently 

a grant from its own national government to cover the other half. 
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There are many possibilities for financing. A gewernment might decide to set up 

a national water board which would build and operate all public water supply systems, 

and collect all water revenues. By this means the income from larger communities can 

be used to help finance water supplies in the smaller ones. One service that WHO can 

perform, whether international water supply funds are established or not, is to collect 

and publish information on successful water supply financing schemes. A start has 

already been made in this direction and a competent consultant is drafting the text of 

a manual on the organization and financing of community water supplies. 

The source and use of funds 

A revolving fund has a number of characteristics which make it attractive for 

international water supply development. In this type of operation, one of the 

principal needs is for capital outlay, that is for non - recurring expenditure resulting 

in some sort of physical property or structure. This capital outlay can be made with 

borrowed money, which is later repaid or liquidated by annual payments over a period 

of years out of current revenues. Thus money loaned from a revolving fund comes back 

into the fund and can be used repeatedly. This is essentially different from a 

special fund to support annual or recurrent expenditures. Such a fund requires 

recurrent contributions to maintain a given level of operations. A revolving fund 

needs no recurrent contributions to maintain a certain level of activity; any 

additions to the fund from time to time permit an increase in activity. A revolving 

fund does depend, however, upon its loans being repaid, and its function should not 

be confused with a programme of gifts or grants. 

A revolving fund should grow from year to year as additional contributions are 

received and as principal repayments and interest payments are made. This augmentation 

fits well with other aspects of a water supply programme. As time goes on more 

engineers are trained and are available; more pipe foundries are built and more 

materials are consequently to be had. A big programme can start slowly and build up 

momentum as it goes along. 

Even before the institution of a global water supply programme, the idea of using 

international loans for waterworks construction is being widely used. One example is 

found in the co- operative effort and international loans made among the countries cf 
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the British Commonwealth. Another is to be found in the foreign aid programme of 

the United States. The most recent data on United States dollar loans for water 

supply development are given in Appendix 4. The figures cited earlier in the section 

of this report on "The scale of the programme" may seem excessive or frightening. One 

country has already loaned for community water supplies more than $ 100 000 000 in a 

two -year period. This represents support to six countries only. 

The machinery for WHO action 

The task here outlined for the next five to ten years rests in most of its 

essentials upon the provision of militant leadership by the medical and engineering 

group in the World Health Organization. The lessons learned from its activities 

during the last eight years are valuable in developing the machinery and attitude 

required by the objectives described. It is not at all surprising that, in the 

previous eight years, experimentation in principles and in action was the rule. 

Nor is it surprising that in such experimentation successes and failures were 

encountered. The testing of techniques of approach to field operations was part 

cf this process. All of these factors, coupled with the most significant reminder 

that eight years in world health activity is a remarkably short time, should produce 

the bases for new programming, which would be likely to go forward with fewer errors. 

To develop the programme here encompassed will require approximately the same 

kinds of devices already used. Seminars, expert committees, field visits, 

documentary aids, illustrations of successful procedures, standard specifications 

and the like will be intensively applied to the new programme. The task will be 

more difficult, for the reasons already demonstrated, in entering upon a more complex 

and perhaps less familiar terrain. 

One of the first necessities, as already pointed out, will be to reorientate 

public health agencies in mastering complex details, not so much of the technology of 

the design of community piped water systems, but of the more subtle and less familiar 

features of administrative organization and structure and of fiscal management. 

The experience in Braÿil, Guatemala, Puerto Pico, the United States, Belgium, 

Holland, Israel, Philippines and other countries should be carefully documented 

and promptly and widely distributed. 
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There are many possibilities for financing. A government might decide to set up 

a national water board which would build and operate all public water supply systems, 

and collect all water revenues. By this means the income from larger communities can 

be used to help finance water supplies in the smaller ones. One service that WHO can 

perform, whether international water supply funds are established or not, is to collect 

and publish information on successful water supply financing schemes. A start has 

already been made in this direction and a competent consultant is drafting the text of 

a manual on the organization and financing of community water supplies. 

The source and use of funds 

A revolving fund has a number of characteristics which make it attractive for 

international water supply development. In this type of operation, one of the 

principal needs is for capital outlay, that is for non - recurring expenditure resulting 

in some sort of physical property or structure. This capital outlay can be made with 

borrowed money, which is later repaid or liquidated by annual payments over a period 

of years out of current revenues. Thus money loaned from a revolving fund comes back 

into the fund and can be used repeatedly. This is essentially different from a 

special fund to support annual or recurrent expenditures. Such a fund requires 

recurrent contributions to maintain a given level of operations. A revolving fund 

needs no recurrent contributions to maintain a certain level of activity; any 

additions to the fund from time to time permit an increase in activity. A revolving 

fund does depend, however, upon its loans being repaid, and its function should not 

be confused with a programme of gifts or grants. 

A revolving fund should grow from year to year as additional contributions are 

received and as principal repayments and interest payments are made. This augmentation 

fits well with other aspects of a water supply programme. As time goes on more 

engineers are trained and are available; more pipe foundries are built and more 

materials are consequently to be had. A big programme can start slowly and build up 

momentum as it goes along. 

Even before the institution of a global water supply programme, the idea of using 

international loans for waterworks construction is being widely used. One example is 

found in the co- operative effort and international loans made among the countries of 
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the British Commonwealth. Another is to be found in the foreign aid programme of 

the United States. The most recent data on United States dollar loans for water 

supply development are given in Appendix 4. The figures cited earlier in the section 

of this report on "The scale of the programme" may seem excessive or frightening. One 

country has already loaned for community water supplies more than $ 100 000 000 in a 

two -year period. This represents support to six countries only. 

The machinery for WHO action 

The task here outlined for the next five to ten years rests in most of its 

essentials upon the provision of militant leadership by the medical and engineering 

group in the World Health Organization. The lessons learned from its activities 

during the last eight years are valuable in developing the machinery and attitude 

required by the objectives described. It is not at.all surprising that, in the 

previous eight years, experimentation in principles and in action was the rule. 

Nor is it surprising that in such experimentation successes and failures were 

encountered. The testing of techniques of approach to field operations was part 

of this process. All of these factors, coupled with the most significant reminder 

that eight years in world health activity is a remarkably short time, should produce 

the bases for new programming; which would be likely to go forward with fewer errors. 

To develop the programme here, encompassed will require approximately the same 

kinds of devices already used. Seminars, expert committees, field visits, 

documentary aids, illustrations of successful procedures, standard specifications 

and the like will be intensively applied to the new programme. The task will be 

more difficult, for the reasons already demonstrated, in entering upon a more complex 

and perhaps less familiar terrain. 

One of the first necessities, as already pointed out, will be to reorientate 

public health agencies in mastering complex détails, not so much of the technology of 

the design of community piped water systems, but of the more subtle and less familiar 

features of administrative organization and structure and of fiscal management. 

The experience in Bra:il, Guatemala, Puerto Pico, the United States, Belgium, . 

Holland, Israel., Philippiner.and other countries should be carefully documented 

and promptly and widely distributed. 
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Simultaneously, texts should be prepared, upon the basis of long experience in 

many countries, to provide corrective practices for one of the major deficiences where 

community services have been constructed and have fallen into disuse. The necessity 

for cСntinued operation of facilities developed with relatively high capital costs is 

obvious. Here again procedures for such supervision have been designed and have proven 

their merit in a number of countries. Smаll mobile teams consisting, as in Brazil, 

of one engineer, one accountant and one mechanic, have been created to provide this 

degree of supervision and stimulation of local personnel who operate systems once 

they are built. 

Training courses should be held throughout the world, focussing primarily upon 

those phases of this programme which are least familiar to national and provincial 

governments. Such courses will need to be repeated from time to time but before many 

years have elapsed an increasing number of persons throughout the world will have 

mastered the elements underlying the programme proposed. Representatives of banking 

institutions, both national and international, and ministries of finance and public 

works, should participate in these discussions as often as possible. The inter- 

relationship between these agencies and the ministries of health will themselves be 

strengthened and the understanding of their mutual problems and objectives will grow. 

The programme will not be able to move forward without such mutual understanding and 

integration. The successful introduction of public health purposes and perspectives 

into the minds of the ministries of finance and of public works is a prerеui :á.t2 

successful future operation. 

All these and other devices are directed only to expanding the interest and 

understanding the ingredients of community water service programmes by leaders of 

public health and collateral groups. It is difficult, if not almost impossible, to 

rehearse the steps to be taken to embark upon the programme. They will vary from place 

t0 place, from time to time, and from official to official. The common ingredients 

are wholehearted acceptance of the purpose, mastery of its implications and militant 

campaigning for its consummation among all the official and unofficial personalities 

of the community who have the power of decision. 
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TEACHING AND TRAINING 

APPENDIX 1 

Virtually all WHO environmental sanitation field demonstration projects include 

teaching and training activities, and the health education of the public. The 

following projects are those in which teaching and training are either the sole purpose 

of the project, or a major element of it. This list includes all projects to which 

environmental sanitation staff has been assigned, even where the scope of the project 

extends to other types of public health education and training. 

Afghanistan -4, School for Male Nurses, Ali -Abad Hospital, Kabul 

WHO assistance to this project started with a nursing instructor, who reported 

in 1953 and who left the project in September 1954. In mid -1955 a sanitarian 

and a male nurse instructor joined the project. After a period of adjustment, 

the aim was established of training male nurse- sanitarians in a three -year 

course for curative and preventive work in hospitals and community health 

centres. After one year, in 1957, seventeen students completed their first - 

year training and a second group of ten was enrolled. Additionally, a refresher 

course was held for a group of graduate nurses at the Ali -Abad Hospital. 

Afghanistan -26, Rural Health Unit, Chaurassia, Shewaki 

The sanitation elements of this project are mainly related to action, that is, 

to the construction of wells and latrines. The project is used, however, as a 

field training centre for students at the School for Sanitarians (Afghanistan -28). 

In 1958 five qualified sanitarians from the school completed a six -months 

period of field training in the project and groups of five student- trainees 

were working in the project in rotation for a period of one month each.. 

Afghanistan -28, School for Sanitarians, Kabul 

This project was established in July 1955 to train sanitarians for community 

health services. In April 1956, 16 students were enrolled for training in the 

first class; in 1957 a second class of 22 students was started, and in 1958 

15 students were enrolled in the third class. On 9 August 1958, 14 students 

of the first course were presented with their diplomas, after completing two 

years of school training and six months of external training. Four received 

.irst -class Diplomas and ten Second -class Diplomas. 
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AMRO -1, Environmental Sanitation Training, Brazil, Chile and Mexico (to serve, all 

countries in the Americas) 

This project, started in December 1952, is to train sanitary engineers and 

auxiliary personnel for staffing national and local health departments and to 

strengthen courses and to expand facilities in Latin America for training 

environmental sanitation personnel from all countries of the Americas. By 1954 

WHO had not only provided teaching equipment, but had sent a consultant to assist 

in the organization of courses in several countries. During that year, three 

sanitary engineers and two sanitary inspectors from three different countries 

received fellowships for training at Sаo Paulo; twelve, sanitary inspectors and 

one sanitary engineer from eight countries received fellowships for training at 

Santiago. In 1955 WHO again provided a consultant, a sanitary engineer_to train 

sanitary inspectors in Araquara, Brazil, and 16 fellowships. In 1956,. assistance 

was again, increased, and a professor of sanitary engineering was provided for 

the School of Public Health, Santiago, a junior sanitary engineer for the School 

of Public Health at Sao Paulo, and 25 fellowships were granted to students from 

13 countries. Assistance was also given to the School of Sanitary Engineering 

at the University of Mexico. Similar aid has been continued "'to these institutions 

in succeeding years. 

Ceylon..9, Control of Insect -borne Diseases - Training Centre, Kurunegala 

An infect -borne diseases control training centre was established in Kurunegala in 

November 1951 for the training of health officers, entomologists, sanitary 

inspectors and other auxiliary personnel. Under the direction of a WHO entomologie' 

training was given to numbers of medical entomologists, sanitary inspectors and 

other auxiliary personnel required in the control of malaria, filariasis and other 

insect -borne diseases. The project was turned over to the government in 

December 1954. 
. 

Ceylon -35, Environmental Sanitation, Kurunegala 

This project, started in March 1955, includes two elements: the improvement of 

rural sanitation and the training of public health inspectors. The.Government 
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operates a training school for health inspectors at Kalutara and in late 1957 

WHO provided a sanitarian to help in this school. The rural sanitation project 

is used as a field training centre for all typez of health workers. About 

51 per cent. of the officers in charge of health units have undergone a two -weeks 

course of training in the project. Eight formal courses have been given, lasting 

from one to five weeks, attended by a total of 65 persons. 

India -77, Public Health Engineering, University of Madras 

In August 1955 a WHO visiting professor joined the staff of the Engineering 

College at Guindy (Madras) and started with the organization of a post- graduate 

course in public health engineering. Three classes have been graduated, seven 

in 1956, eight in 1957 and 15 (full capacity) in 1958. Also, short courses 

have been given for government -employed engineers, and two international 

fellowships have been provided. The number of applicants is now double the 

capacity of the course. 

Indonesia -20, Environmental Sanitation 

The project started in the latter part of 1956 with several purposes, one of 

which is to train sanitation personnel. Three types of personnel are trained, 

health supervisors, sanitary inspectors and port health workers. In the health 

supervisors' training course, now in its second full year, there are 80 students 

under training. In the sanitary inspectors' course there are 96 students in 

attendance. The course for port health workers is a one -time special training 

course with 19 students. 

Israel -19, Sanitary Engineering Lecturer, Haifa Technion 

WHO provided a lecturer in sanitary engineering in February 1956 to teach post- 

graduate courses in sanitary engineering as a part of the regular engineering 

curriculum at the Haifa Technion. In addition to the teaching of sanitary 

engineers, courses are given by the WHO lecturer to chemical engineering students 

and in the field of industrial hygiene. On 25 October 1957 the new Sanitary 

Engineering Laboratories at the Technion were formally opened. Apart from his 

teaching duties, the WHO teacher has also engaged in a considerable amount of 

research and advisory work. 
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Liberia -1, General Public Health 

In March 1952 a WHO public health inspector instituted a one -year course for 

sanitarians at Monrovia. In this course 19 men were trained, and a fellowship 

was given for a year of study at the American University of Beirut for one man 

to enable him to take over as the instructor. 

Libya -7, Sanitary Officers and Sanitarians Institute, Benghazi 

In December 1955 work was first started toward organizing two courses: one for 

medical assistants, the other for sanitarians. By March1957 the training, centre 

was completed and the first students enrolled - 25 in the medical assistants' 

course and 22 in the sanitarians'. After a full year of theoretical training, 

the sanitarians were given a three -month course of field training. On 

1 October 1958 the Minister of Health in a special ceremony awarded certificates 

to the graduates of the first class. Eighteen students have been enrolled in 

the second class for sanitarians. 

Nepal -3, Training of Health Assistants, Kathmandu 

At the beginning of 1956 a teacher of sanitarians arrived in Nepal to establish 

a school for health assistants. For the first course there were 41 applicants, 

from which 20 were chosen, this being the capacity of the course. In February 

1957 the second class was admitted, comprised of 17 students. In 1958, 54 

applications were received and 20 candidates were chosen on merit: On 

3 February 1958, the first, graduates of this two -year courge received their 

certificates. This school represents the first effort in Nepal to prepare 

sanitation for public health. 

Philippines -51, Environmental Sanitation Training 

The first course given under this project opened on 29 September 1958 at the 

Rizal Training Centre with 23 students. This course was established to upgrade 

the technical level of sanitary inspectors in the Philippines. In 1953, of the 

2013 sanitary inspectors then in service, only 213 had received training other 

than "on -the -job" instruction. By 1958, some 439 others had taken a six -week 

course. The Rizal centre is one of several which are being organized under a 

long -range programme. 
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UAR, Egypt -28, Sanitary Engineering, University of Alexandria 

WHO's, interest in the teaching of sanitary engineering at this school developed 

from the realization that Alexandria University has the potential for becoming 

a centre of sanitary engineering instruction that may serve the entire Eastern 

Mediterranean area, as no similar course work is offered elsewhere in this 

region. For this work WHO assigned a professor for one year, from August 1955. 

After a lapse of two years, another teacher joined the project in June 1958. 

The number of students in this course, at the undergraduate level, has been 

small - about one to four per year. 

Vietnam -9 

This project for the training of sanitarians was organized by the Government 

and the United States health mission to Vietnam, with WHO collaborating. The 

first course was started in February 1957 and continued for four months. To 

date three groups of sanitary agents have been trained. Sixty of them have 

completed the course, and 56 are currently employed by the Government. 

Zanzibar -3, Training of Rural Health Workers 

This project was started on 2 June 1957 and was to include the training of three 

categories of health personnel, namely rural health workers, health inspectors 

and health visitors. The first course for rural health workers started on 

11 July 1957 with 12 students. In January 1958, eight more were admitted to 

the course, four of whom departed before the end of 1958. The rural health 

workers course extends for 18 months, and the more suitable studentswdll then 

be offered a chance to enter the health inspectors course, starting in 1959, 

which will continue for an additional 18 months. The training of health 

visitors (female) has been deferred for the time being. 
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MEETINGS RELATING i0 ENVTRONMENTAL SANITATION 

Dates Place . Description 

27.11.50 - 2.12.50 The Hague First Seminar of European Sanitary 
Кalin } 

12.11.51 - 17.11.51 :Rome Second Seminar of European Sanitary 
Engineers 

29. 6.52 - 12. 7.52 London -Birmingham Training course on the Engineering 
Aspects of Public Health 

27.10.52 - 4.12.52 London Third Seminar cf European Sanitary 
Engineers 

4.11.52 London Meeting of Group on Water Standards 

10.11.52 - 13.11.52 Managua First Seminar for Central American 
Sanitary Engineers 

23.12.52 - 27.12.52 Delhi Regional Symposium on Tropical 
Building Design 

1. 6.53 - 27. 6.53 Тёquсigаlра Training course in waterworks 
operation 

2.12.53 - 15.12.53 Delhi Seminar for waterworks operators 

16.12.58 .- 18.12.53 The Hague EURO Regional Study Group on Water 
Standards 

17. 3.54 - 23. 3.54 San José, Costa Rica Seminar on Sanitary Engineering 

22. 3.54 - 10. 4.54 The Hague and Liége Training course for waterworks 
engineers 

21. 4.54 - 36. 4.54 Opatija Fourth Seminar for European Sanitary 
Engineers 

17. 5.54 - 31. 5.54 Caracas Seminar on sanitary engineering 

12.10.54 - 13.10.54 Brussels Ad Hoc Committee of Sanitary Engineers 

2. 4.55 - 7. 4.55 Oxford Symposium on training of sanitary 
engineers 



Ale /Р&B /б 
page 62 

Appendix 2 

Dates Place Description 

31. 5.55 - 29. 6.55 Guatemala Training course for waterworks 
operators 

15. 8,55 - 27. 8.55 Kandy Environmental Sanitation Seminar 

24.10.55 - 5.11.55 Lisbon National Training Course in Sanitary 
Engineering 

31.10.55 - 10.11.55 San Juan Seminar on sanitary engineering 

12.12.55 - 17.12.55 Ibadan Environmental Sanitation Seminar 

23.11.55 - 23.11.55 Alexandria EMRO Regional Study Group on 
Drinking Water Standards 

12. 3.56 - 17. 3.56 Geneva EURO Regional Study Group on 
Drinking Water Standards 

15. 4.56 - 27. 4.56 Manila SEARO and WPRO Regional Study Group 
on Drinking Water Standards 

6. 6.56 - 13. 6.56 Geneva Study Group on the Toxic Hazards 
of Pesticides to Man 

11. 6.56 - 16. 6.56 Geneva Study Group on International 
Standards of Drinking Water Quality 

23. 7.56 - 29. 7.56 Helsinki Fifth Seminar for European Sanitary 
Engineers 

1. 8.56 - 31. 8.56 Gбteburg and Training Course for Scandinavian 
Copenhagen Municipal Engineers 

14.10.56 - 1.11.56 Taipeh Environmental Sanitation Seminar 

29.10.56 - 10.11.56 Beirut Environmental Sanitation Seminar 

1. 8.57 - 31. 8.57 Gdteburg and Second Training Course for 
Copenhagen Scandinavian Municipal Engineers 
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Dates. Place Description 

7 6.11.57 - 14.11.57 Milan Conference on Air Pollution 

4.11.57 - 9.11.57 Lisbon National courses in sanitary 
engineering 

2.12.57 - 19.12.57 Singapore WPRO Zone II Seminar on Environmental 
Sanitation 

27. 2.58 - 7. 3.58 New Delhi Seminar on the Resistance of Insects 
to Insecticides 

24. 4ь58 - 11. 5.58 Alexandria EMRl Course on waterworks operation 

5. 5.58 - 23. 5.58 Port Moresby WPRO Zone III Seminar on Environmental 
Sanitation of the South Pacific 
Islands 

23. 6.58 - 28. 6.58 Panama Seminar on the Susceptibility of 
Insects to Insecticides 

17. 9.58 - 25. 9.58 Nice Sixth Seminar for European Sanitary 
Engineers 
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A SAMРT.R FINANCING SCHEME 

АРРЕ4МIХ 3 

The following sample computation, based on realistic estimates, illustrates a 

typical "revenue bond" amortization of capital cost for a water system. This plan 

provides for the issue of $ 500 000 worth of water bonds, paying 4 per cent. interest 

per annum. Each bond bears a maturity date; on this date interest stops and the 

bond may be redeemed for its face value. The bonds are issued in denominations of 

$ 1000 and the maturity dates are arranged serially to be retired as indicated in 

column 5 of the following table. 

The sample computation indicates an initial three -year period during which new 

subscribers are being connected to the system; a three- to six -year period 6f 

stabilization in operating costs and numbers of consumers; followed by a moderate 

growth of about 1/2 per cent. per year, and with slight monetary inflation over the 

balance of the 20 -year period. 

It must be emphasized that this is a sample computation; it does not describe 

a plan for any particular community. Financial planning must be done in detail for 

every individual situation. The principal purpose of this table is to show that a 

water undertaking can be completely self -supporting. 

BASIC DATA 

FINANCIAL DATA 

Sample calculation of water works financing 

Population served initially 

Number of households 

Number of subscribers 

50 0с0 

1о 000 

12 000 

Daily cost of water per 
person served 1.2 cents (the cost of one 

cigarette) 

Average daily consumption 
of water, per person 200 litres 

Total construction cost 
(based on Brazilian 
experience) $ 500 000 

Amortization period 20 years (beginning after 
three years) 

Interest rate on loan 4 per cent. 



(1) (2) (3) 

SAMPLE AMORTIZATION TABLE 
(figures in dollars) 

(4) (5) (6) (7) 
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Year Outstanding 
debt 

Interest 
'at 4% 

Operating 
cost 

Debt, 

retirement 

Total 
annual 

expenditure 

Number 
if 

subscribers 

Annual 
revenues 

1960 
. 500 000 20 000 100 000 - 120 000 4 000 72 ICI 

1961 500 ОСЮ 20 00о 14о 00о - 160 000 8? 000 144 iii 

19б2 500 00о г0 о00 175 000 - 195 о00 , 12 000 г16 000 

1963 484 000 19 360, г75 000 16 000 210 360 12 00о 216 000 

1964 467 00o 18 68о 175 000 17 III 21о 680 12 000 216 000 

1965 4 49 000 `17 Q60 175 000 г8 000 210 960 12 о00 216 000 

1966 43о 000 17 200 176 000 19 000 212 200 12 OQO 216 000 

1967 41о 00о 16 kil 177 000 20 000 213 40о 12 000 216 000 

1968 389 000 15 560 178 о00 21 000 214 650 12 0�0 216 000 

1969 367 000 14 68о 17° 000 22 000 215 68о 12 100 218 000 

197 344 000 г3 76о 180 000 23 000 216 760 12 1а0 г18 000 

1971 32о 000 12 8о0 181 000 24 000 217 8о0 12 200 22о 000 

1972 295 000 1.1 30о 182 000 25 000 218 800 12 200 220 000 

1973 27о 000 1.о 8оо 183 000 25 000 218 Boo 12 300 222 00о 

1974 244 000 а 76о 184 а00 26 000 219 760 12 300 222 000' 

1975 217 000 8 680 185 000 27 000 220 680 12 400 '223 000 

1976 189 000 7 560 1.86 о00 28 000 221 560 12 ku 223 000 

1977 16о 000 6 4а© 187 000 29 III 222 1+00 12 5о0 225 000 

1978 13о 000 5 2о0 188 000 30 000 223 20о 12 5о0 225 000 

1979 99 00а 3 960 189 000 31 000 223 96о 12 600 227 000 

198А 67 о00 2 680 190 000 32 000 224 б80 12 60о 227 000 

1981 34 000 1 360 191 000 33 000 225 360 12 700 229 000 

1982 - - 192 000 34 lii 226 000 12 700 229 000 
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UNITED STATES ЮLLAR LOANS FG�R WATER SUPPLY 
FISCAL YEARS 1958 AND 1959 

Paraguay 

APPENDIX 4 

Asuncion Water System - FY 1958 
Development Loan ?und $ 1 000 000 
Export Impart Bank 1 000 000 (original loan for $ 8 00C 000) 
Local funds . 5 883 obi 

Totа . .$ 7 883 000 
Panama 

Panama City' Water System 
Smathers Fund 
Republic of Panama 

Total 

- FY 1958 
$ 2 000 000 

1 815 000 (bonds) 

(Estimated total cost of planned construction - $ 12 000 400) 

Nicaragua 

Matagalpa Water Suррlу 

$ 3 8г5 liC 

$ 6о0 iii $ 60R iii 

Honduras 

28 Water Systems, 3 Sewerage Systems 
Smathers Fund $ 1 250 000 
Munieinalities 511 650 

Total 

Pakistan 

Well Drilling 
Development Loan Fund $ 15 200 0) 
Local 5 800 000 

Total 

$ 1 761 650 

Karachi Water Supply 
Development Loan Fund $ 5 500 000 
Others 40 500 000 (Australia and Pakistan) 

Total 

Viet Nam 

$ 21 ' 000 Q0'' 

Saigon- Cholon Water Supply 
Development Loan Fund $ 19 500 000 

Total 
Grand total 

$ 46 000 000 

$ 19 500 000 

$ 100 559 650 


