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Preface

The first edition of Guidelines for drinking-water quality was published by WHO
in 1984-1985 and was intended to supersede earlier European and international
standards. Volume 1 contained guideline values for various constituents of drink-
ing-water and Volume 2 the criteria monographs prepared for each substance or
contaminant on which the guideline values were based; Volume 3 was concerned
with the monitoring of drinking-water quality in small communities, particularly
those in rural areas.

During the International Drinking-Water Supply and Sanitation Decade
(1981-1990) considerable experience was gained in the surveillance and im-
provement of small-community supplies, notably through a series of demonstra-
tion projects supported by WHO. This new edition of Volume 3 of Guidelines for
drinking-water quality reflects the experience of these and many other projects
concerned with improving the quality of water services undertaken during the
Decade.

A number of important principles were established in the first edition of
Volume 3 of the Guidelines and these continue to form an important part of the
second edition. They include the distinct and complementary roles of the water
supplier and the surveillance agency; the unique nature of the problems associated
with monitoring small-community supplies (especially in developing countries);
the central role of the microbiological monitoring of supplies of this type; and the
importance of ensuring that surveillance leads to engineering improvements and
other remedial measures. Experience gained during the Decade has highlighted
the importance of other fundamental concepts which have been incorporated
into this new edition, including the need to consider not only drinking-water
quality, bur also all aspects of water-supply services that influence health, and to
address the problems of small periurban areas not covered by such services.

While conditions vary from country to country as a result of differences in
economic, geographical, cultural and social conditions, the strategies and proce-
dures described here should nevertheless be widely applicable. Thus it is hoped
that this Volume, like the first edition, will prove useful to all those concerned
with drinking-water supply to small communities: environmental health inspec-
tors, sanitary technicians, laboratory personnel, water engineers, planners and all
those in the health and water-supply sector with managerial responsibility for
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PREFACE

improving water-supply services to communities. For the purposes of this publi-
cation, the term “communities” applies not only to villages and small private
water supplies in rural areas but also to other centres of population within, or in
close proximity to, urban centres.
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CFU colony-forming units
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ESA external support agencies
HTH high-test hypochlorite

ISO International Organization for Standardization
JTU Jackson turbidity unit

MF membrane filtration

MPN most probable number
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1.

Introduction

1.1 Scope and purpose

This volume of Guidelines for drinking-water quality describes the methods em-
ployed in the surveillance of drinking-water quality in the light of the special
problems of small-community supplies, particularly those of developing coun-
tries, and outlines the strategies necessary to ensure thar surveillance is effective.
It is also concerned with the linkage between surveillance and remedial action and
with the form that remedial action should take.

The structure of this volume reflects the key stages in the development of
surveillance, as summarized in Fig. 1.1. Thus Chapter 2 covers planning, and
subsequent chapters deal with the procedures used in the collection of informa-
tion—sanitary inspection and community surveys (Chapter 3), and the analysis
of water quality (Chapter 4). Chapter 5 considers the analysis and interpretation
of the information gathered and its use in improving water-supply services. The
final three chapters cover strategies for improvement—technical interventions
(Chapter 6), hygiene education (Chapter 7) and legislation and regulation (Chap-
ter 8).

1.2 Community water supplies

The precise definition of a “community water supply” will vary. While a defini-
tion based on population size or the type of supply may be appropriate under
many conditions, it is often administration and management that set community
supplies apart, and this is especially true in developing countries. The increased
involvement of ordinary, often untrained and sometimes unpaid, community
members in the administration and operation of water-supply systems is charac-
teristic of small communities; this provides a ready distinction between commu-
nity water supplies and the supply systems of major towns and cities. However,
water supplies in periurban areas—the communities surrounding major towns
and cities—are often organizationally similar to those of rural communities; these
may also be classified as “community water supplies” and are therefore included
in this volume.

While the safe quality of water supplied to communities is an important
consideration in the protection of human health and well-being, it is not the only
factor that affects consumers. Access to water is of paramount concern and other
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Fig. 1.1 Key stages in the development of water-supply
surveillance and strategies for improvement

Planning
Chapter 2
Analysis of Sanitary Community
water quality inspection survey
Chapter 4 Chapter 3 Chapter 3
Analysis and
interpretation
of data
Chapter 5
Technical Hygiene Le?islalti\{e and
interventions education Zgg :C?S'y
Chapter 6 Chapter 7 Chapter 8
WHO 96536

factors, such as the population served, the reliability of the supply and the cost to
the consumer, must therefore be taken into account. At the United Nations
conference at Mar del Plata in 1977, which launched the International Drinking-
Water Supply and Sanitation Decade, this philosophy was adopted unambigu-
ously: “all peoples, whatever their stage of development and social and economic
condition, have the right to have access to drinking-water in quantities and of a
quality equal to their basic needs”

Access to water may be restricted in several ways, e.g. by prohibitive charges,
daily or seasonal fluctuations in availability or lack of supplies to remote areas,
and many countries face problems of this sort. In some parts of the world where
water is scarce and has to be transported over long distances by road or on foot,
the cost of drinking-water may absorb a significant proportion of the average
daily income. Elsewhere, seasonal, geographical and hydrological factors may
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1. INTRODUCTION

conspire to deny individual houscholds or entire communities a continuous,
reliable supply of drinking-water. During dry seasons, spring sources may
dwindle, reservoirs may become exhausted and excessive demands by one group
of people may limit supplies to their neighbours. Such problems are not confined
to poorer countries; they are also experienced with increasing frequency in
industrialized countries where management of demand has failed or population
growth has outpaced the development of water resources.

If the performance of a community water-supply system is to be properly
evaluated, a number of factors must be considered. Some countries that have
developed national strategies for the surveillance and quality control of water-
supply systems have adopted quantitative service indicators for application at
community, regional and national levels. These usually include:

quality: the proportion of samples or supplies that comply with guide-

line values for drinking-water quality and minimum criteria for
treatment and source protection

coverage:  the percentage of the population that has a recognizable (usu-
ally public) water-supply system
quantity:  the average volume of water used by consumers for domestic

purposes (expressed as litres per capita per day)
continuity: the percentage of the time during which water is available
(daily, weekly or seasonally)
cost: the tariff paid by domestic consumers
Together, these five service indicators provide the basis for setting targets for
community water supplies. They serve as a quantitative guide to the comparative
efficiency of water-supply agencies and provide consumers with an objective
measure of the quality of the overall service and thus the degree of public health
protection afforded.

1.3 Health implications

The provision of an adequate supply of safe water was one of the eight compo-
nents of primary health care identified by the International Conference on
Primary Health Care in Alma-Ata in 1978. The guidelines presented here are in
full accord with the spirit of the Alma-Ata declaration on primary health care,
which expanded the concept of health care to include broader notions of
affordability, accessibility, self-reliance, intersectoral collaboration, community
participation, sustainability and social justice.!

In most countries the principal risks to human health associated with the
consumption of polluted water are microbiological in nature (although the
importance of chemical contamination should not be underestimated). As indi-
cated in Chapter 18 of “Agenda 21” of UNCED, “An estimated 80% of all
diseases and over one-third of deaths in developing countries are caused by the

" Alma-Asa 1978: primary health care. Geneva, World Health Organization, 1978.
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consumption of contaminated water and on average as much as one-tenth of each
person’s productive time is sacrificed to water-related diseases.”

The risk of acquiring a waterborne infection increases with the level of
contamination by pathogenic microorganisms. However, the relationship is not
necessarily a simple one and depends very much on factors such as infectious dose
and host susceptibility. Drinking-water is only one vehicle for disease transmis-
sion. Some agents may be transmitted primarily from person to person and, for
bacteria capable of multiplication in food, foodborne transmission may be more
important than transmission by drinking-water. Other agents, however, such as
Salmonella typhi, Vibrio cholerae, Giardia lamblia and hepatitis A virus, are
frequently transmitted via contaminated drinking-water and, where this is the
case, improvements in drinking-water quality may result in substantial reductions
in disease prevalence.

Because of this multiplicity of transmission routes, improvements in the
quality and availability of water, excreta disposal, and hygiene in general are all
important factors in reducing diarrhoeal morbidity and mortality.

Epidemiological investigations indicate that all aspects of the quality of
water supply services influence health, as do hygiene behaviours and sanitation.
Experience has shown that analysis of disease incidence (epidemiological surveil-
lance) is not a useful tool for guiding even large-scale remedial programmes for
community water supplies. It is expensive and yields data that are difficult to
interpret.

In the same way that indicators of the quality of water-supply services have
been found useful in guiding remedial action, indicators of hygiene practices
should also be used. Such indicators should be based on simple, standardized
observations, and used to guide hygiene education programmes and the selection
of key messages regarding hygiene behaviours.

1.3.1 Water quality

Guideline values for drinking-water quality are given in Volume 1 of the Guide-
lines for drinking-water quality, which also explains how the values should be
interpreted. The health criteria used in establishing these values are summarized
in Volume 2. A drinking-water quality guideline value represents the concentra-
tion of a constituent that does not result in any significant health risk to the
consumer over a lifetime of consumption. Drinking-water should be suitable for
human consumption and for all usual domestic purposes. When a guideline value
is exceeded, the cause should be investigated and corrective action taken. The
amount by which, and for how long, any guideline value can be exceeded without
endangering human health depends on the specific substance involved.

In drawing up national standards for drinking-water quality, it will be
necessary to take into account various local, geographical, socioeconomic and
cultural factors. As a result, national standards may differ appreciably from the
guideline values.
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There may be a need for interim standards to provide a medium-term goal as
a step towards the achievement of guideline values in the longer term. There is no
objection to such a stepwise approach provided that the relevant authorities in
each country, especially the ministry of health or its equivalent, are consulted and
approve it. There are dangers in leaving such matters entirely to the agencies
responsible for water supply because of the conflict of interests that may arise.

While supplies that fail to meet ideal criteria should be neither condoned nor
ignored, interim standards permit resources to be directed first towards those
communities with the greatest problems. They provide incentives to upgrade
rather than blame for failure; this is particularly important in countries subject to
severe economic constraints. The use of categories of bacteriological contamina-
tion of small-community supplies is useful in this context and is discussed in
greater detail in Chapter 5.

In some countries, health authorities have adopted interim standards for
intractable natural contaminants such as fluoride, pending the development of
appropriate treatments for their removal from community supplies.

No attempt is made here to establish guideline values for service indicators
other than drinking-water quality, such as those for the coverage, continuity, and
cost of community water supplies. It is for national authorities to establish
medium- and long-term targets for such factors. This should be done on a
multisectoral basis, since the setting of these targets will have a number of social
and economic implications. Nevertheless, because of the importance to public
health of adequate access to safe water, the adoption of standards in this area is
strongly recommended.

Microbiological aspects

Ideally, drinking-water should not contain any microorganisms known to be
pathogenic—capable of causing disease—or any bacteria indicative of faecal
pollution. To ensure that a drinking-water supply satisfies these guidelines,
samples should be examined regularly. The detection of Escherichia coli provides
definite evidence of faecal pollution; in practice, the detection of thermotolerant
(faecal) coliform bacteria is an acceptable alternative.

Guideline values for bacteriologically safe supplies of drinking-water are
provided in Volume 1 of the Guidelines. Although developed for large water-
supply systems, the values for treated and untreated water supplies are also
applicable to community supplies and are therefore reproduced in Table 1.1.
Background information on the significance and choice of indicator organisms, as
well as the selection of analytical methods, is given in Chapter 4.

A complementary strategy for securing the microbiological safety of drink-
ing-water supplies has also been advocated by WHO and a number of other
agencies, based on the minimum treatment for certain types of water. This helps
to ensure the elimination of faccal pathogens by specifying the conditions to be
observed and treatments to be applied at the water-treatment plant. For example,
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