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ThTs T~ocIulehas been developed as one of a s~f~modules of the training
~ ~ p?6g~-âmIT~forcommunity participation in impr~îfighuman settlements. It

discusses t19w and to what extent a commujiiiy c~~articipitein the develop
- = menror inthé implementation of aw~~~~-supplysy ~téh~iin an urban Iow income

~1L ~ ~‘ aréiit cutL~nes.th~evarioqs topics related to the~omajor areas of special
:~ [T att&’flion (community participation and urban waér supply) contained in the

- ~ mod~le 4~ ‘1
The topics are divided into three parts: —

~ ~ ÷~~ ~-

‘!T’l~ ~ ,

• Defiriina the problem in urban water supDlv and mana9ement
~ i~*~ ~‘

— • .Availlng tools community participation trainin~ffinancin~technology - —
.~ ~ -* ~•i~Ç~l~ ~ —--

‘~ ; Dev&oping the project; planning, implementa~Qfl~maintenance and eval-
-uatiori.

— ~

Tar~etgrôup: Project staff, community workers, local leaders ar residents involved in the
execut~onot squatter-settlement upgrading and sI iI’hlmprovementprojects.

-~

Number of -

pa~tcIpants: 1O-l5persons -

buratlon: Threeorfourdays - . ~ ~ ~

~
~Locatfon: Preferably the training should be as much as po ieixecutedon, or close

to, the spot where there is a need for improvem~~or upgrading of a water
~ supply. Classroom teaching should be kept to a m1r~r~um,so as to enable the

~, ~traineestc’ ~ainpractical experience rather than ju~fi~icreasetheir knowleç~ge
ofthesubjectmatter. --~-~

- .~---1 -~- ~

Prej~aratlon: In order to link the training to the situation in whic1~thètrainees are orwill be
- working, the Instructor has to prepare backgroun 5ers betore the start of
the tr~ining.For that reason, a small reference listoj~~fulbooks is presented

—attheendottheseguidelines. -

FIÏ-st paper The trainer should identity beforehand awater-sup~~oblemarea as sensed
~yhirn’her in the community and prepare a backç~ôündpaper, defining the

~ .problem anq possible solutions. The general wate~.~jØIyproblem should be
~_clearly recoanizable for everv community or projec~t~ffmember.T - ~ ~- ~

Secondpaper In the second paper the identification of water-supp~yproblems is entirely left
~ ilo the trainees. ~ased~nthe instructions taught in~êfirstsession/paper the

trainee~will icy to tackie the wate~-suppIyproblem ïheir own.
Thlrd peper In the third paper a small-sca!e, potential water-sup~project Ïn the neighbour-

-ïiood, ~ndba~içinstructions for its execution, are c~cribed.This project will
~bethe basis for on-the-job instruction in the seconç~~~~iop • ~

-~ ~ - -: .-~ -~-~

Jhe background papers and other relevant material~âreto be distributed three
~j d~ysahead of the trainipg session to the traine~r~otîi~they have the

~. ~ppo~ui~iitytoreadthernthr~9h. ~ ~.

First ~essl~rn In the first training session the trainer and traine~F~adtogether the back-
ground peper to make sure all understand the wate~-sUpplyproblem posed in
~hepaper i3ased on this problem, discussion will ~qp~be~ons~raints
- :- : -——- -: - ~- ~ ~

: ~ ~



2 (heâllh) risks, burdens, en tieir causes ar ssible sotutio _______

~ingci~sronthe lMiits and opportunfties of comrnunTty participat~rii~the water-
:1rsu~ipTyinprovement or construction will be known. kvisit willihen_bë~aidto

lhe water-supp1~problem area as mentioned in the paper and~3i~ûssecflnthe
w-dassroom. The trainees will check 1f their issumptio~are ________

___ - -: ~ 1~_~
Secondsession In the second session the trainees will ho on assignmentin the field to

[fflidpgdyamajorwater-suppiyproblem in this fieldwork. The traiiiies are dMded
~bi~ogroûp~of threè torive persons.tachgrou~Is Ssig’nedihéj~~~tprepariiïg
~fl~Wëtdio issue~raised in the course paper, using localwate!~2piyprojects

as their reference. Depending oriÏhe riumb& of partici fs~grou~6scan be -

-- jorrned around such lopics as: -t!~ - -
-. - - - -- - ________
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rCt9t~t~%01’1116 target group — 1~~T~--~- ;~-;

~TWhéïeand how db the target groups 6flhebw-éosn~iter-su~~rö]~Eflivé?¶

*&e they able and wil ing to maintain the sy~têm? -
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~~itivoIved in
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Communication with users
— -— - ,~ , t ~- - 4

tWfI~Iand how 1~avett~eusers been iiefed about tije projeçt — at~idthe
usurs have to know in each phase of project execution? What (~fnentswere

~~p?êpâredfor the users? What tools were used to explain the des~nof the ~iater
süJ~5IysystemT&the users?

- -~ - ~
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.Pi~tîmplemen-
~g~iow-income -

Thlrd sesslonlntl~ third session tt~etrainees work ~ut the cQn5tnJ~ti~~exam~e,t -

~~st~ndpost,’ estimete the quantity of materials, caiculate th föbsts, arrange
~t&activeparticipationetc. - - -

- - - -- — -, -

Furthermore, they will design - based on their former fieldworIÇ~T~éiperience-
of involving the dbmmunity conëemedTn the planni~iq~~e_standpost

After one month en extra plenary session is held. During this P enary session,
~TthQfqrrner trainees and the users of the new standpost evaluate its pperation,
~Tust~,and the approach which was followed in the plannTng o1~~coristruction
~and the involvement ofihe parties concemed. - --

Background Relevant material for bâckground information, exercises and
readlng -
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Gommunity organization -
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1. INTRODUCTION

Urban water supply

Most expanding cities In developing countries are taced with the problem of
water shortages. Gross Irregularities In urban water systems are common.
There are communities where only a few public stanlposts serve more than a
thousand inhabitants. In a number of slum areas, i’esidents have organized
illegal tappings from the water mains because the viater authorities have not
provided adequate services. Low-income communities, and in particular squat-
ter areas, are usually given the lowest priority in water provision, as compared
with other urban communities and areas.

In many poor urban communities, irregular water supply or extremely low
pressure cause long queues at public standposts. As -a result, people are forced
to fetch water of poor quality and wlth health risks from streams or ponds.
Altematively, they have to depend on mobile water ‘~‘endorswho seIl water in
small quantities and at prices which are usually higher than the costs of water
supply through home connection in the middie- and high-iricome areas.

Partlcipatlon Previously, when water-supply projects were implemented, the recipient
- communities were regarded as passive beneficiaries. The facilities were

planned and supplied by the government, without involving the communities.
This approach has led to a large number of unsuccessful projects. Problems
- - occurred, especially in the upkeep and maintenance of the water facilities,

leading to malfunctioning ordiscarded water installalions.

In recent years, community participation has gained importance in community
water supply projects. Planners have come to realise that community partici-
pation is an essential ingredient forprojects to be successful. When community

water-supply projects are implemented, the people who are the beneficiaries
should be involved in all stages of the project.

There is a tendency In low-cost water-supply and sanitation projects to restrict
the contribution of the community to unskilled labour, such as digging and
backtilling of trenches, carrying of materials and clearing the sites. This contri-
bution is, of course useful, but community participaticin involves more than the
provision of labour alone. The community needs to be irivolved in the other
phases of the project as well. The community can oontribute to the design,
planning, financing, construction, maintenance and evaluation of a water-sup-

ply project.

The urban community

In projects involving the community, It is most uSEtful to acquire adequate
knowledge about the specific community or communities one wants to work
with, particularly as regards its social stwcture, dE-mographic composition,

economic activities or Ieadership pattem.

- Homogeneous communities hardly exist. In any cornmunity, there are great
differences between people. These differences cai be based on income,
education, religion, origin, or economic control. There are, for example, con-

flicting interests between urban house- owners and slum dwellers, between the
dominant political groups and minorities. Also men and women may have

opposed interests in ecoriomic orsocial developments.

Women Traditionally, women are the main users of water for the household: cooking,
washing, vegetable gardening, animal husbandry, brewing, orplastering walis
and floors. These activities have consequencesforthE- level of nut~ition,income
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and hyglene of the whole famity. In general, women collect the w~tei-,and this
may occupy a lot of time. Therefore, an improved water supply will benefit
women directly.

Children It is important to understand the specific role of children in health education.
Children should be well trained in safe hygienic practices. This sets a pattern
of bihav~ourfor their future. They can be reached via the schools where
acti~i1tiescan be started such as information campaigns for safe water and
sanitation. The children can bring new information home and help to motivate
their parents to participate. Safe water and sanitation practices will benefit
esp~ciallyvery young children, who are vulnerable to water-related health
ha~ards.Their health situatton will improve.

Men Ha,Ing recognized the importance of women and children in thede~elopment
of water projects, men should also participate. They may have ittle daily
involvement with such tasks as fetching water and its various uses in the
hou~ehold,but their co-operation is essential sincethey often are the decision-
makers In the household and usually control the household finances.

It isclear from the above that all members of the community have tI~eirrole in
improvlng a community water supply system.

Water authorltles

Many different authorities may be involved in water projects and it is essential
to a~sessatthe start of a project which institutions are likely to participate and
to p’an at what stage of the projects communications are necessary with each
of these. In general, one can assume that the larger the project is the greater
the ~nvo1vementof government institutions will be.

Local leaders

Local leaders may have fonrial positions in the local institutions or be informal
key persons. Theyplay an important role in opinion development. The blessing
of local leaders and their co-operation to start a project are essential.

Local organizations

Neighbourhood organizations may be equipped to handle activities related to
programme design and maintenance effectively. A study of their capacity will
show the feasibility of such alternatives.

Noi1govemmental organizations (NGOs)

Wtiere bureaucrats may find it difficult to experiment, NGOs may have more
flexibilily. Theycan gain a fuller understanding of the community and are able
to gülde the people towards more effective participation.

Experts

Watér experts will also be necessary to study water quality and walor-related
heatth conditions. The social distance between outside experts and rnembers
of Ihe community may however limit their effectiveness in developing local
pro~ramniesdirectly with the members of the community.

Sub~contractors

Soirietimes, water-supply systems are leased to individuals, for example kiosks
or licensed retailers. Such solutions are likely to create an easy distribution and
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rate- collection system, facilitate the operation and maintenance, and control
damage and pollution. Special attention will be nece~sary,however, to avoid
thesituation in which thepoorest people spend a subst antialpart of their income
on drinking water.

Communlty partlclpatlon

Acommunity water-supply projectconsists of severalphases, from the initiative
to thedesign, through the planning, financing and con~twctionto the operation
and maintenance. In all these stages the involvement of the community is a key
element to ensure a successful project. When the communities are fully
informed about all stages of the project and also have contributed to the project
through a wide range of proposals and activities, thet, the project will attain a
high degree of commitment from the beneficiary communities.

Adopting a community-participation approach in a ~ater-supplyproject may
require quite some changes in the existing system far water provision. At the
level of the community, organizational and technical skills have to be devel-
oped. At the level of the water departments, personnel will need to be trained
in participatory activities, and at the national level organizations may need
restructuring to incorporate a community- participatkn strategy. At all these
levels the commitment to involve the communities genuinely in development
projects must exist.

Training and education at all levels is required to ensure a successful imple-
mentation of participatory community water-supply projects. Varlous types of
participatory training can be distinguished: technical tiaining, community orga-
nization training, administrative training, user education and health education.
This training module outlines how to assess the need for training, what type of
training can be offered and how to organize the training programmes.

3
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II. WHAT THE COMMUNITY NEEDS

Although there may be a need to install new orchanged water-supply facilities
from the point of health conditions or for technical reasons, It is of great
importance to find Out what the people themselves leel their needs to be.

Sometimes the need for a change, especially in the held of health, is obvious
for the outside expert such as a community-health worker or a development
worker, but It may not be clearto the people. People have developed theirown
practices in water supply and have their own wles and beliefs to explain, for
example, diseases. Some of those practices and rules fit very well in a health
programme, others need to be changed since the reasons behind them are
wrong.

Understandlng the needs

People cannot see “disease-carrying organisms” which may effect theirhealth,
so they may not realise the health nsks of the existing water and sanitation
practices and therefore see no need for a change ir practices or for improved
facilities. They do see and feel however the burderis of various practices. A
local leader may see different problems and see problems differently from his
community; a woman having a key role in water practcesand domestic hygiene
will certainly see other burdens than most of the men. So special attention
should be paid to gerider-specific needs asking the women what they want and
being responsive to their needs in the improvement

At the community level, where initial enthusiasm for water and sanitation
improvements is found lacking, the community- participation approach can
include an educational component to increase awai-eness of the benefits of a
project. Thus, whatever the outcome of the initial contact with a community,
there are follow-up steps to be made.

A careful needs assessment will greatly assist in establishing overall goals and
objectives. Without an explicit agreement on the go.als and objectives there is
the risk of providing inappropriate technology on conducting a training work-
shop which is neither consistent with programme goals, nor supported by key
managers.

Phlllpplnes In the Philippines, residents in the Tondo Foreshore upgrading area are
involved in deciding how theproject will be impleme rited. The project authority

presented three options for the reaiignment of housos and the layout of roads,
footpaths and water-pipes. The final choice arnong the three options was up to
each neighbourhood. When an evaluation teamasked a sample of residents
how they feit about re-blocking, 87% per cent expressed satisfaction with the
process. Oneof their reasons for satisfaction was that the project authority had
been receptive to their suggestions.

Communlty-based survey

Designing 1-ow-cost water-supply and sanitation pro jects in developing coun-
tries requires information on several aspects of community life. In addition, the
design of a communication-support programme to promote the project and
bring about behavioural change will need to take into account such maffers as:

• Local beliefs and attitudes regarding water, sanitation and health

• Traditionalwater-use ordefecation habits and ecreta-handling prac-
tices
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• Current levels of knowledge in the community about disease transmis-
sTon.

Since all knowledge, values, beliefs and practices vary according to social
class, ethnic group, educational attainment, and family tradition, and since
ccrnmuriities are rarely homogeneous, it is useful to be aware of the facts and
re~Esterthem as the first part of the project. Some knowledge of the social and
political structure of thecommunity power groups, political factions and lines of
authority is, therefore, necessary.

A possible range of useful socio-cuttural data for low-cost water prcjects is:

1. DEMOGRAPHY

• Population size, growth rate, mobility;

• Household size and composition (special features such as wornen
heads of household, sharing, indMdual orfamily renters).

S
2. HEALTH

• Major health problems in the community and the relative impoilance of
water and sanitation-related diseases;

• Seasonal variations.

3. OCCUPATION

• Major occupations and approximate distribution;

• Seasonality of employment.

4. ÖRGANIZATION AND PARTICIPATION

• Major local organizations and types of membership;

• Community and family-level leadership in decision-making;

• Major local political or social factions which might affect participation;

• ~Extentof previous interest and participation in water, sanitation or other
development activities;

• important characteristics that would determine the acceptability and intlu-
ence of outsiders working on projects in the area.

5. LEVEL OF INTEREST

• Evidence of popular interest in improving water supply or latrines, corn-
pared with other potential improvements in the community;

• Evidence of leadership commitment to improvements.

6. PHYSICAL STRUCTURES

• Types of dwellings, their physical condition and Iayout;

• Types of building mate rials used;

• Existing water-supply and sanitation facilities;
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• Space avallability inside and outside dwellings.

7. WILLINGNESS AND ABILITY TO PAY

• Ownership of land and houses;

• Income distribution;

• Expenditure patterns;

• Borrowing and savings customs.

8. WATER-LJSE PATTERNS AND PRACTICES

• Preferred source of water (by purpose);

• Quantity and uses;

• Water-source-related activities (e.g. laundry, anirnal watering);

• Possibilities for contamination of drinking water.

9.DEFECATION HABITS AND ASSOCIATED PRACTICES, UNDERLYING
BELIEFS, ATTITUDES

• Existing practices (noting important differences between: castes; reli—
gions; men, women and children; different age groups);

• Cleansing and ablution materials and practices (~.g.anal cleansing ma-
terials; prevalence of bathing in latrines);

• Underlying causes of above;

• Important taboos, beliefs, related to locations, sharing, etc.;

• Latrine emptying and sludge reuse practices;

• General household cleanliness.

1 O.LOCAL TECHNOLOGY AND RESOURCE AVAILABILITY

• Local availability of building materials;

• Availability of skilled and unskilled labour (noting seasonal variations);

• Availability of technology-related inputs (such as water for pour-flush la-

trines).

11. EDUCATION ACTIVITIESAND POTENTIAL

• Literacy level;

• Mass media access in area;

• Coverage by field workers, volunteers;

• Ongoing formal or non-formal health education activities.
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Data-gatherlng methods

A. Participant-observation

The risearcher establishes residence in the community to be studied and
remains there weeks or months, observing and recording the activ~iesand
events of daily life and participating in it.

B. Key=lnformant interviewing

Key- i~formantsare people in the area itself who are particularly knowledgeable
about certain matters. This rnethod has been used mostly to help reconstruct
past wâys of life. A limitation is that one ortwo key-informants may provide only
a distpitédview of the society under study. Where it is Important to have exact
quant~ativeinformation, surveys are more reliable than key-inforrnant~.

C. O~en-endedquestionnaires

The interviewer bases the questions on the answer to the previous question.
As a result, the questions are respondent- generated rather than inve~tigator-
generaled, and so are likely to be more comprehensive. Written down in steps
first, the investigator must list the topics about which they need knowledge.
Next, the questionnaire must be pre-tested so problems can be klentified
rega~dingquestion interpretation. This type of questionnaire should be admin-
istered to a minimum of 30 people. Thewider the variety of people interviewed,
the greater the range of answersthat will be provided. The last step is to analyse
the resuits. Responses to questions can be categorized, counted, compared
and Ilsted in tables.

D. Surveys

Surveys are most useful for collecting demographic data, for systernatically
quartdying the occurrence of observable objects or characteristics and for
estimating the prevalence of l)articular attitudes, beliefs and values.

Surveys have several drawbacks: they usually require much time and money;
and they use pre-structured answerswhich tend to limit exploration into cultural
beliels and values and sometimes into personal practices. Surveys may either
be complete (100 per cent coverage) or based on samples drawn from the
population, depending on the size of the project area.

TASK 1: Split up in groups of about three and design a questionnaire for a given
project area to gather socio-cultural data for a water-supply project.
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III. WHICH PROBLEMS CAN OCCUR

Experience from other (community) water- supply piojects shows the following
categories of problems occurring in project implementation:

• Water and health problems

• Social impacts

• Econornical and technical constraints

• Negative impacts on women

• Environmental constralnts

Water and health problems

At several places people collect water for their daily use: drinking, washing
clothes, bathing, cleaning utensils, general cleaninj and watering animals or
vegetable gardens. After collection the water is taken home and either stored
or used directly. Water as such and by the way it is handled may cause a risk
to thehealth of people. Generally speaking, there arethree ways bywhich water
can cause various diseases; drinking contaminated water, being in contact with
contaminated water and lacking water for proper hy~iene.

Drinking water 1 .Drinking contaminated water (also during bathing/swimming).

It is difficult to find out if water is contaminated. Water from “open” sources,
rivers, lakes, ponds and poo1s, and from unprotected springs and wells can be
considered contaminated and unsafe for drinking.

Water is only safe for drinking:

• When it is boiled for at least 15 minutes

• When it is fetched from a protected well of spring

• When rainwater is collected fresh from the air (ii the air is not poHuted).

In all these cases one rule needs to be applied: the container in which the water
is collected should be clean; likewise the cup or gla~sfrom which thewater is
drunk. All other water needs treatment.

Contact water 2. Being in contact with contaminated water (bathing, swimming, wash-
ing clothes) and being near contaminated watar (close to ponds, pools,
lakes, dams, irrigated plots).

Even when the contaminated water is not drunk, a disease can still be
contracted by being in contact with contaminated water, while washing clothes
at the banks of the river, lake or pool orwhile bathing in such water. In thewater
there may be little creatures like worms which enter the blood vessels via the
skin.

Being close to open water may be dangerous too. Open, stagnant water, such
as pools, ponds and puddles, are good breeding places for insects like
mosquitos, which carrydiseases like malaria.
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Figure 1. Water and heali’h problems
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3. Having too little water available for proper hyçiene (cleaning of clothes,
body, bedding, utensils, house etc.).

The human body and clothes need regular cleaning and washing. This prevents
skin diseases and louse-borne fever. Also eye and ~tomachdiseases can be
prevented by regular cleaning, which needs enough water to wash hands, eyes
and utensils before preparing food to remove dust and fly footprints. For each
person in the family about 25 litres (almost three buckets) of water are needed
per day for proper hygiene.

Asla Three health implicationsaround a water pump.

A big stagnant pool of water surrounds a hand pur’7p. One man tried to teil
people to keep the area clean, not to bathe there ordo their washing. He gave
up as nobody ilstened to him: “Who are you to tel! us what to do? This is
Governmentproperly, notyours!°

Three streets in a city have beenpaved by their resioënts. They were commu-
nity projects, whereby people did the work and the Government pro vided the
stones. The people also dug a drain to the pond, bL’t nobody could keep the
drain clean: the sweeper did not want to do it, and the other residents, being of
higher castes, couldnot do this kind of work. Yet they know that this stagnant

water isdangerous to health.

There isa primary school for girls. The school has no money to buy a storage
pot for water for the children, so the children take water from the well, which is
nearer to the school than any of the handpumps.

TASK 2: Split up into three groups. Each group discusses possible improvements of one
of the three cases chosen; discuss the outcome of the three groups Inaplenary
session.

Soclal lmpacts

Problems may occur regarding the power structure in 3 project area. The power
of dominant groups may be increased in the form of selection of a water-supply
operator on a salary. The community organization of the programme, in
collaboration with a powerful extemal agency, will be a political resource in
terms of prestige.

Central slum areas are often served by communal bath-houses and clothes-
washing places. In some cultures, these facilities have important social and
religious significance which is all too easily ignored when Western standartis
are applled to improvement proposals. In Indian cities and some East African
countries there are separate neighbourhoods occupied by communities that
earn their living washing clothes. It can be argued t-iat there are far too few
communal washing places, but they may be wasteful of treated water supplies
and may serve as a source for illegal unmetered corinections. Many squatter
settlements provide themselves with communal washing places and with baths
and showers. In some cases shower cubicles are constructed to provide
privacy. More often than not, the same standpipes are used for bathing,
washing clothes and for drinking water, causing confijsion and waste.

Economlc and technlcal constralnts

Dominant groups might get a subsidized service whicli the poordo not receive,
e.g., ari individual supply to their homes.
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Removal of an employment opportunity in water-carrying, well-diç}ging or any
c~heractivity linked to the existing system, such as the manufacture of equip-
ment used.

Equal contributions from all inhabitants for the construction or running costs of
thewater supply may mean a charge which poor families cannot aflord.

Qualified manpower is in short supply in most developing coLintries, and
ag~nciesresponsible for infrastructure services have been hanclicapped by
inâdequate staff ing. Frequently, costly developed-countrytechnology has been
applied indiscriminately.

Water standards Désign criteria and standards used in the provision of i nfrastructure for
ioW-income settlements have not been appropriate. Legislative instruments
such as codes, regulations and standards, suggest the use of urnecessarily
high standards and technologies. These instruments have, as a result, pre-
vented the use of cheap and relevant technologies.

Many water agencies fail to budget for system maintenance, with the result that
s~temsfail and fail into disuse. The quality of the service suffers as a
consequence, and the facilities need to be replaced prematurely.

SOrné shims are served by a treated water supply, but overcrowdirig creates a
shortage which is compounded by the fact that this water must be used for all
purposes. Leakage in the distribution system is also one of thE’ causes of
shortage resulting in greater water loss, intermittent supplies and risk of
céntamination.

Négatlve lmpacts on women

Benefits could have been increased and negative impacts could have been
~yöided with more involvement of women. These issues are summarized in the
checklist presented below:

Reduced benefits to and negative impacts on women in domestic viater supply
prbjects

1 Certain categonies of women are excluded from access:

- Poorwomen

i Minority groups

• Women heads of households

2. Greater benefits and development opportunities went to women from

wealthier households, thus widening the gap between nich and poor.

3.~Wonkloadof women is increased by:

t Voluntary labour for

t Loss of assistance in water collection

4. Poor women and/or their husbands have lost employment or resources
iri’waler distribution.

5.. Women have no control over the income from iricreased availability of
w~terfor economic purposes:
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• Agricu Ituie

• Horticulture

• Dairy cattle

6. Special needs of women are not met:

• Laundry and bathing facilities

• Service operating hours

• Privacy

7. The Involvement of women has been confined to:

• Healthecfucation

• Special projects

8. Improved facilities have led to reduction of:

• Traditional spheres of Influence

• Organizational skills

• Socialstatus

Although women’s involvement is gaining recognition, there are still many
cases where they are not given opportunities to take part in all aspects of project
work.

• Asla In an Asian urban slum developmentproject, women initially made up 45 per
cent of the paidprojectstaff. In 1981, their Involvement was reduced to 23 per

cent, most being replaced by paid men. At the sarne time, women were
essentia! to the project, because almost three quarters of thehouseholds were
ofone particuar religion. This resulted in an increase in the numberof voluntary
workers, 93 per cent of which were women.

OUESTION: What is wrong about this change? Consider payment and voluntary wonk and
the role of men and women in this project.

In urban projects in Latin America, local women have been involved as
intermediaries in programmes for sanitation, preventi’ie health, basic educa-
tion, and nutrition and have been employed increasingly by the departments

• concerned.

Envlronmental constralnts

Water sources Water sources which demonstrate large fluctuations ir supply may not be able
to meet demands without the provision of storage facilities. The distance from
the source to points of demand will also influence the rolativecosts of develop-
ment.

Few squatter settlements have proper roads and pathways. This limits the
accessibility needed to construct water-collection points or for water tankers to
enter these settlements. Limited public awareness of Ihe hazards of contami-
nated or limited water supply promotes the spread of diseases and unhygienic
conditions.
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Ground-water is usually suitable for human consumption without treatment, but
care must be taken to ensure that contamination is not introduced sirice aquifers
have veny lifile potentialforself-purification. Faecal contamination (water-bome
diseases) and chemical contamination (industrial sources) can also have a
serious detrimental effect on public health.

Although thevolume of lncfustrlal waste- waters Is relatively small in developing
countries, the local hazards to envlronmental public health are often high, since
thédi~osaIof industrial waste is usually not well-controlled and residences
are allowed to develop In the Immediate vicinity of industry.

QUESTION: What could be the danger of industrial waste- water to a nearby residential

cdmmunity?

Approaches to anticIpaled problems

Health Usérs tend only to focus on the convenience aspects of infrastructiire. It is
difficult to convince people to rebuild their toilet because of groundwater
pollution or that the public standpipe in the countyard does not help unless the
stored water isprotected from contamination. Acceptanceof improved facilities 5
should lnclude improved e nvlronmerital health behaviour. Regular evaluations
and continued health education will contribute to this.

When an improved water-supply system Is successfully adopted , but no
altempts are made to improve other environmental sanitation coniitions and
behavlour, other routes of infection will remain. Such improvements include
disposal of excreta and other wastes, food hygiene, drainage, etc. A package
approach to environmental health is therefore advisable includirig at least
wafer- supply, waste disposal and health educatlon.

Change of Devetopment is a process of change and some changes are welcomed
behavlour w~houtmuch persuasion, while others require much effort. When a new habit

prséents itselfas a nowoption, as an alternative to existingways of doing things,
then there often is a resistance that has to be overcome. People can change
thelr behaviour 1f they have a motivation for 1f. The motivation can be rational
and emotional. The understanding that the new habit is better may ç~ivea dear
rat~onaImotivation, but even 1f this is the case there may be irrational factors
that counteract 1f. Consequently motivational factors are essential to under-
stand the process of change that Is deslred in development planning. 5
For example, the primitive hygienic practices of low-income families, many of
whom may have recently arrived from rural areas, have often been used as
exôüses for not providing residential services in their communities. Residents
ne~dinformation and assistance in the transformation of these praci ices which
must be an integral part of neighbourhood infrastructure provision.

The change of behaviourcan be stimulated by:

• • Buikling up knowledge of the ways in which customar~’behavicur needs
• to be changed and bringing together the knowledge within the commu-

nity with the knowledgo outside the community;

• Spreading the built-up knowledge, and improving understandir~of dis-
• oase transmission and ways It could be reduced;

• Increasing motivatlon to reduce disease transmission (respected commu-
nity members (ororganlzations) can play an Important role here);

• Facilitatirig changes in any way feasible.
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Use of water Many of the problems associated with urban water supply may be traced to a
failure to distinguish between the quality requirements of water for different
uses. In addition, It is necessaty to have wide knowledge of the hazaixis
involved in using untreatedwater and a better sense of the wasteful use of pure
water.

FIG 2 - Sample Checklist of Uses for Water and Relevant Requirements

Use of water Requlrements Requirements
(not exhaustive) for health for ~onvenience

1. Drinking by babies,
sick people

Assured purity
(bolling may be speclfieci)

Practical/customary
constraints: is water
boiled or only heatod?

2. Drinking by healthy
childreri and aduits

Purity Tatte: will bolled or deep
well water be rejected?

3. Rinsing mouth,
cleanlrigteeth

Purity (perhaps loss
stringent)

Is there a custom of using
suriace waterwhlch is suspect?
Is there a custom of using

suri ace water which is suspect?

Prelerence for running water?

7. Personal hyglone
(washing body without
immerslon)

Abundance. Use wlth soap
orheated

8. Bathing, swimrr~ng
(immersion)

Pri%’acy?

9. Washingdothes

10. Wateringof
domestic animals

As above Softness (economy of soap)?
Prelerence for running water?

Requirements of each type of
anirnal: dispersion of sources
to avoid overgrazing?

11. Veget~blegardens Sullage acceptable but
sewage only after some
treatment

SpEice near houses?
Darnage by pigs or other
anirnals

12. lrrlgatlon of
food crops

Care to avoid bilharzia;
sewage only after
treatment

Equitable sharing of
water as major source

13. Other lrrl~atlonor
fish culture (mci.
irrigatlonof
pasturo~,tree crops,
non-fooØ crops)

Care 1f sewage Is used
(e.g.,to cookflshor meat
well);protectionagainst
paraaltes while working in
water

4. Food proparation - As above

uncool~edfood

5. Dishwashing As above

6. Cooking Taste; colour and clarity

No bilharzla

This checklistT~only a sample Itwill need to be modified in local circumstances. in the third column, many more concerns will
certainly be apparent in each community The suggested requirements for heaith are not to be taken as authontative but only
as a sample F1~tof concerns.
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The demand for potable water will increase in urban areas as they continue to
grow: The exploitation of new sources of water is customarily believed to be
the ônly alternative for meeting this demand. However, the unit costs of
add~ionalwater supplies will tend to increase because of higher ca~itaIand
operation costs, longerdistances and/or elevation differences. One alternative
to high cost is the reduction of current water use. Through the use oF varlous
con sarvation measures there is considerable scope for the reductioni of such
high water use.

Educational campaigns in schools, newspapers, and through television can
increase the consciousness of the people to use loss water and to prevent
waste by, for example, quickly repalnng faucets.

Measures for reducing system losses consist of improved maintenance, reno-
vatk*i and replacement of critical elements of the distnibution system (electro-
mechanical equipment such as pumps, motors etc.) and the establisliment of
spe~laIemergency squads.

TASK 3: Prepare a list of “regulations” which should be observed by the community to
keep their area hygienic.
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IV. CHOICE OF TECHNOLOGY

In general, technologies offenng higher service levels place correspondingly
higher resource demands on the benefiting commuriity. The most obvious is
the need for more capital investment, bot equally important are operation and
maintenance costs and the demands for technical skills and materials (fuels,
chemicals etc.).

Approprlate
technology

Water quallty

Water quantity

A technology that provides a socially and environmentally sound level of
service and the full anticipated benefits, indluding economic cost, may be con-
sidered appropriate.

Obstacles in the implementation of water- supply projects have been the strict
application of public health regulations, service codes and standardswhich are
based on, or are sometimes even complete copies of, a building code of a
former colonizing power whlch set standards applicable only in highly industri-
alized, hlgh-income countries.

This inconsistency between standards and needs has restrained progress in
the delivery of infrastructure services to low-income communities. Arguments
stressing the inability of low-income communities to payfortheseunnecessarily
high standards are often used as reasons for not ser/ing them. So there is an
imperative, in most developing countries, to produce up-to-date codes, regula-
tions and standards for infrastructural senvices that are suited to the require-
ments of the majority of the (low-income) population.

There are water-quality standards set by the World Health Organization
(WHO). Otten itturns out that the level of these stand3rds is difficult to achieve
and to maintain. To treat all consumable water to the required standards is
unaffordable. A dual water system, consisting of a smallwater-supply /distribu-
tion system for drinking water only and a separate system for other domestic
and industrial services, mayreduce the costs of a (scaled-down) treatment plant
but increase costs of a double distribution network.

WHO has set a minimum level required: 25 litre per capita per day (lpcd). The
actual consumption depends on many more vaniables physical and socio-cul-
tural condition and the type of service provided. Average levels in low-income
settlements range between 20 and 40 lpcd for comrrunal taps with maximum
walking distances of 200 m and from 40 to 60 lpcd for household connections.
The demand for multiple household taps is Iikely to be slightly higher.

Factors in technology selection

The type of technology to be applied in providing a community water supply

depends on various factors:

1. Available funds from government, the communitj or donors;

2. Physical conditions, quantity of water and energy, soil conditions;

3. Organizational capacity (technical abilities) of the community.

Success or failure depends primarily on one factor: can the new water system
be sustained?
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1 .Available funds

Costs Cornmunity-water-supply (CWS) projects usually have limited funds. Only ii a
sizable propontion of total costs can be recovered from the benefiting commu-
nitie, will It be possible to construct a self-sustaining CWS.

Regai-dless of how the capital costs of CWS projects are financed, recurrent

coets (for operation and maintenance) should be borne by the comrrunity.

These imposed payments often may fail because:

• Thé community may not value the improvements highly enough to con-
tribute to their maintenance;

• ~rhecommunity may not appreclate the type of low-cost water-supply op-
tion proposed, but wants an alternative more costly supply for which
~heyare willing to pay, because they value the extra convenience.

Figure 7, which includes 10w and high cost estimates forthe different technical
optiôns, Illustrates the financial resources which need to be mobilized for
different types of water-supply improvements.

2. Physlcal conditions
Source When CWS technology options are to be compared, some physical conditions

nee~fto be assessed: the water source and the energy source.

• The water source

In choosing a water source, 1f is preferable to find one which supplies sufficient
good~üalftywater and to protect It, rather than to take water from a doubtlul
soLIrôe and treat It. Springs, protected upland streams and groundwater are
thus the preferred choices. There are however some situations in which
groi.~ndwatermay prove unsuitable. Naturally occurring salts can make the
wal:~ünpalatable or aesthetically unacceptable (e.g. high iron level~impart a
bitter taste and can stam lood and laundry), and in some cases may be
dar~agingto health.

The level of the groundwater and the potential yield of the water so~ircehave
to bpassessed. It depends on the size of the community to be supplied with
water what quantities are needed and what yield the source should meet. In a
loss densely populated urban fringe area there could be many sources to meet
the demand (water tanker, weils, pumps and spnings). In a densely populated
area these sources are Iess likely to meet the required quantity of safe water.

• Energysource

In a densely populated urban area the demand can most likely not be met by
soiit~e~like springs, wells, water tankers etc. Moreover in such areas the
souii~esare usually contaminated being in underground contact with pit Iatrines.
Water will then be drawn from larger sources by means of larger quipment
(wind, solar, electrical ordiesel dniven).

In a less densely populated urban fringe area there may be communal wellsor
springs, where people still drawwater by hand(pumps). Any CWSsyst cmwhich
depends on something other than human energy for its operation involves an
adcled risk of failure through power supply Interruption. These reliability nsks
cari be minimlzed by proper design, but often this means much higiler costs
and extemal resources beyond the control of the community.
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DIesel In urban areas the difference in costs between electrical-powered or diesel-
powered pumps may not be as substantial as in ruial areas where transport

• may fail to reach an isolated pump. Problems may occur in diesel supply to
low-income areas when the supply is scarce and will go to the highest bidder:
the well-to-do in their easily accessible areas. Maintenance of diesel engines
ishowever more frequent and complex.

Elcirlcity An electric pump can be a r elatively inexpensive and operationally simple
means of Iifting water. However, if the power is irregular, or available for only
short periods each day, daily water demand may not be met and expensive
elevated storage may have to be increased. When the supply is intermittent,
users tend to leave taps open, to filI containers when power is restored.

• Distribution is then inequitable, with only those closes’t to the storage tank being
able to obtain water, and there is high wastage.

Wind and solarWind and solar pumping schemes have substantially higher
initial costs (but do not rely on external fuel supplies) and need sophisticated
and costly maintenance skilis and spare parts that are not readily available to
the community. Some components of solar systems that have been introduced
in developing countries cannot even be repaired at the country level, but have
to be replaced with new equipment or shipped to the overseas manufacturer It
a breakdown occurs. Rertewable energy systems also involve extra costs,
because of the back-up water supply needed to cope with times when the
energy source is not available.

These constraints do not rule out motorizedpumps, but they do mean that ways
of ensuring reliable supplies must be worked out and costed, before the
community takes the decision on the affordability of higher service levels.

3. Organizational strength
Organlzatlon Many CWS projects fail bepause the right skills, rnaterials or organizational

capacity are not available. When a community investe labour and capital in the
improvement of its water supply, it needs to be ablc to run it financially and
technically.

Smnce in urban areas the CWS will be of a more complex level (perhaps in a
phased development) some organizational provisions need to be made.

For hand-pump schemes, the organizational structure needed involves creation
of a mechanism such as a water committee to manag e repair and maintenance
activities and to procure spare parts.

Availability of skilled manpower is a critical consideration in technology choice,
as It has a direct impact on the feasibility and cost 01 mnstalling and sustaining
any type of system. Developing countries may hate a severe shortage of
trained people in the water-supply sector. In urban circumstances there are
usually all sorts of mechanics available either in the formal or informal market.

Assessment of orgartizational resources has to be carried Out at both national
and community level, and a decision reached on the duties for which each will
take responsibility.

Self reliance at the community level is the only workable aitemative in the long
run, and the community must assess whether It can provide the level of skills
and equipment needed for a higher level of servii~e,or opt for the Iesser
maintenance needs of a hand- pump based system.
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Figure 3. Choosing a water source

FoIlow the arrow corresponding to your answer to the question.

$ource: S. Cairncross and R. Feachem, Small Water Supplies
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Water-supply sources and options

Three major sources of water exist:

1. Atmosphere; condensation, ram;

2. Groundwater; springs, wells;

3. Surface water; seas, rivers, lakes, ponds.

All these sources may be used for community water supply but each source
has its specific implications such as accessibility, quantity, quality and costs

to draw the water and possibly treat It.

1. Atmosphere
Ralnwater The interception of rainwater before It reacties the groijnd has the advantage

that the water may be collected with minimum contamiriation. The use of roofs
for water collection is widespread in developing countiles with regular ramnfail,
and, under satisfactory climatic conditions, collection of rainwater from roofs
can supplement other water sources at minimal cost.

The quantity of ralnwaterwhich can be collected is ofter under-estimated. From
a pitched roof of a single room (3x3m) in art semi-and area with a rainfall of 350

mm per year can be collected: 3mx3m (area) x 0.35rn (rainfall per year, per
square metre) x 1.2 (factor for pitched roof) = ÷3.8 cubic metres which makes
3800 litres of potable water.

A major problem will be (safe) storage, since usually in tropical countries the
rainy period comes only once or twice a year. Good (fen-ocement) storage jars
and tanks have been developed at reasonable cost. In urban areas there is,
however, a risk of the rainwater Itself and/or the roofs being polluted from
industrial activities, bird droppings and dust. The risk is even more apparent
when the rainwater is collected from inner paved courtyards. Rainwater collec-
tion on a lange scale is also of importance. By the creation of contour ridges
and catchment areas the rainwatercan be prevented from running off into rivers
and stream unused in the opensea, and can instead, be used to replenish the
groundwatersource.

2. Groundwater
Groundwater as a source has a numberof advantages oversurface water (safe

water, storage buffer, relatively simple installation to supply water directly).
Surface waters are pronie to serious contamination and therefore treatment is
necessary. -

Sprlrigs Spnings with a regular f10w of water constitute one of the most economical
sourcesofwaterfordomestic use. Since mostspringsproduce uncontaminated
groundwater,there is no needfordismnfectionoranyothcrtreatment. Civilworks
consist basically of concrete or masonry structures to mntercept thewater at the
point It surfaces, and the same structure is designed to protect thewater from
external contamination, avoid clogging of the spring «Eye” and intercept silt or
other matenial which might otherwise pass into the water-distribution system.
Spring catchment units require little maintenance that cannot be done by
unskilled personnel. However the yield from springs is riormally small, and their
use for the supply of water to large settlements is not leasible in most cases.
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WelIs Lange-diameter excavated wells are adopted:

• Whene It is not possible to obtain, maintain or pay for dnilling small- diam-
eter welis;

• Where It is desired to use a type of water-raising system nequirilig more
space than is available ina small diameterwell;

• Where there are cheap labour and local skills and the aquifer is not very
deep;

• Where It is necessany to store water in low-permeability aquifens.

Lange-diameter weils have the disadvantages of requining long construction
perlods, posing safety hazands duning construction and operation, being easy
to cântaminate and giving generally low production rates.

Wel~s,whateverthe type, have to be located and protected to minimize the risk
of pollütion through direct access of contaminated surface water, scepage of
cotitammnated water from the surtace, infiltration of polluted groundwater,
access of refuse to the well shaft or insanitany water-drawing systems. Only
nalely will groundwater require treatment, and, if It does, this will rrainly take
the form of disinfection. A well in an umban low-income area will be fi’equented
by many people.

Pumps The risk of an open well b&ng contaminated is high. From this point of view, a
(hand) pump on top of thewell is a necessity. Diesel Pumps or electric pumps
caii be titted to the well connected with a storage and piped distnibuticn system.
In en urban situation, skilled labour is not theobstacle, but the financing of that
labour and the replacement of expensive parts are.

3. Surtace waters (nivers, Iakes)

Surtace water constitutes the main sounce of water for domestic and industnial
cortsü mption. Surtace water for domestic consumption almost always requires
some foim of treatment. Techniques for surface water catchment are not
ne~essarilycomplicated buL they normally involve cMl womks, and thus techni-
cal supervision is often requined. One way of reducing the pollutant bad when
abstnacting surface water is to construct art infiltration gallery under the bed of
or alongside the body of the surface water.

BesFdes the high capital costs a temponary failune of the treatment s~fstem can
nesuit in an outbreak of waterbonne diseases. Reliable operators, spare parts
and uninterrupted supplies of fuel and chemicals are therefore prerequisite to
systems based on surface water sources. Obviously this will increase the
cap~talas well as the recurrent costs considenably.

Dlstributlon system

Wh~nwater is not supplied to the consumer directly from the source, It is
necessary to construct a water-distribution system that will bning water cbose to
every household. Smnce the distribution netwonk is one of the most oxpensive
items in a water-supply system, the standards for design and service level
should be carefully studied and chosen for every situation.
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Special attention should be given to existing water-distribution facilities when
upgrading Iow-lncome settlements. It is well known that water wastage in the
distribution system sometimes amounts to a subs~antialproportion of the
produced water. lnvestment in the repamn of leaks and control equipment can
often incnease the amount of water available to consumens at a minimal cost.

Figure 4. Distribution system

Bangkok Autonomous collective solutions for water supply wei~cdocumented in Dhaka
and Bangkok. A groupofsquatters locatedon a marginal stripbehind a low-cost
housing project bui/t theirown distribution network with a numberofstandpipes
servingeach two houses and asked permisston to cornect it to the main which
supp!ied water to the housing estate. They share the consumption charge and
scrupulously maintain theirinvestment. The Soi Sukan community in Bangkok
is one of the many examples of slum neighbourhoois where house groups
arrange for an autonomously managed distribution network from the few
metered connections.

Gravilty t10w The action of gravity is used to move the water down~iIlfrom a source to the
neighbourhcod. A suitable source is located at an elevation higher than the

area to be served. An Intake structure is built to collect the water, which is then
piped downto the village through a bunled pipeline of high-denslty polyethylene
(HDP) pipe. 1f needed, a reservoir tank is built above the level of the area. From
there, the water is distnibuted to sevenal public tap-stands that are scattered
throughout the area, via the mainline, branch lines, and tap lines.
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Figure 5. Hydram Installation

Whene muitiple sounces are used, a collection tank may be built and due to the
topognaphy of the land, at certain poirits break-pressure tanks may loe required
to prevent excessive pressures from bunsting the HDP pipe. 1f thesource water
is carrying a lot of suspended particlos, a sedimentation tank may be required
to clean these Out.

A lange population as well as industnies produce lots of waste (water),
contaminating various water sources. This combination of factors often makes
treatment of water in urban areas almost inevitable.

TI~efirst decision to be taken by the designer of a water supply is whethen to
treat the wateror not, taking Into account the fact that water treatment tenids to
complicate the openation of a water system and to iricrease costs. For these
reasons, treatment processes should be included only wheri strictly necessary
to bring the water to realistic, affordable and potable levels of quabity.

Local adaptlon of the desIgn

The acceptance of new facilities is not a simple matter:
• The users will compare them with the existing provisions to see in what

- respect the altennative is better.

• The innovatlon may also havé some flaws in Its cultunal compatibility.

• The design of the facility may also not be In accordance with the local

- motor muscular pattenns.

In India for example, a protective parapet changed thewomen’s posture, thus
making water collection more exhaustive in their view and causing long wait-
ing times. In the United Republic of Tanzania afootpedal for water pumps had
to be adapted to operation by childnen. Adaption of the design can be neces-
sary. Such adoptions can, first of all, be the result of the communlty study.

.
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Figure 6. Options for community water supp/y
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The first draft design will be based on:

• The local physical conditions;

• The availabbe funds;

• Purely technical data;

• Users’ expenience.

This draft plan should be discussed with the community, so as to include:

• The expected benefits;

• The necessary socio-economic modifications;

• The status of the new device;

• The experiences of other nearby communities, local discontent and pref-
enences with existing designs.

In selecting the first step, CWS planners must wonk closely wlth thecommunlty
to be served, to evaluate the resource demands of each technobogy option, and
compare them with avaibable resounces.

The communlty should also be involved in the testing of designs. Care should
be taken that all user categonies are involved in such tests. Women, as the
major usens, must be involved. They can test for practicality, such as the ease
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of cipenation of pumps. Theymay perceive other consequences of th~facilities
tharid6males, such as risks to childnen.

Oth~rpossibilities are visits to neanby (pilot) projects. the installatioti of dom-
onstration models in the community and the use of models and audio-visual
materials.

The complexity of the design will usually correspond to the complexity of
onganizational arrangements. With a simple design, one canetakermay suffice
for the regular maintenance and simple repairs and to ensure proper user
practices. More complex designs will demand increasingly complex arrange-
ments fo,’ operation, maintenance and administration. The training of more
voltintany on paid community members will be required.

TASK 4: Calculate the difference in litres of water used for a community of 400 peopbe,
when they have handpumps or house connections.

.

.
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V. PLANNING A COMMUNITY WATER SUPPLY

Expenience from many countnies indicates that infrastijcture systems are best
maintained, least abused and most financially successful where the communi-
ties to be senved were selected because they expressed a real interest in having
a new or improved system. The best evidence of sucti intenest is willingness to
contnibute to construction costs and to pay an adequate fee for use. However,
meaningful community involvement is more than the supply of free labour and
local matenial on, even, cash contributions. It is involvement of the community
at all stages of project development, from initial conception and planning to
construction, operation and maintenance. Whene public awareness of the need
for a given service is 10w, special promotens can prove useful in mobilizing
community support. The process of consultation witli the users requines time
and the recruitment of additional personnel, but the netums, in tenms of reduced
resounce wastage often outweigh the implied incnease in planning costs.

Particlpatlon In project phases

Project The community can participate in various phases of the CWS project:
phases

1. Initiative;

2. Locating the facilities;

3. Planning and design;

4. Construction;

5. Operation and maintenance.

1. lnitiative
The initiative to install a water supply on to improve l:he existing one may be
taken by various actors:

• The government

As part of a national plan to extend water supply to all citizens of the low-income
area in order to impnove, for example, the health conclitions of the community.
Usually the water-supply system is working perfectly in the city centre (off ices)
and high-income areas, but not in the remaining, low-income aneas. This would
mean the extension to a Iarge and densely populated area, thus nequiring lots
of nesounces.

• Agencies whether local or foneign

Agencies, such as the United Nations and the World mank among othens,, have
allocated funds for the improvement (and installation) of proper waten-supply
systems. In 1980 for example a “water supply and sanitation decade” started
to provide all people with access to safe drinking water and sanitation. Through
such campaigns more attention (and possibly funids) is given to this problem.
Sometimes church onganizations take the initiative to supply thein community
with proper drinking water facilities (partly) financed lhrough their own world-
wide resource network.
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• A politician

The poifticlan truly active forthe community he/she nepresents, or seeking votes
close 1t6 election time, may Initiate rallies and fund dnives to get a community
water supply 0ff the ground.

• The community itself

Members of the community or their Ieaders, awane through daily experiEnce of
the lac kof safe and/or nearbywater supply, through local meetings start a move
among~tthe population to get botter water facilities. They appeal to local
politiclans for support. Depending on the outcome of these early coiitacts,
people begin to undertake more organized activities: letters to officials con-
cerned and copies fumished to other influential people. Petitions, me’~tings,
rallies and newspaper stones underline their requests.

2. Parllc~ipationin locating the facilities
In the prepanatory phase the number of water points needed in a pailiculan
unban 10w- income area will have to be estimated. Based on the available funds,
the density of the population, the quantity of water to be drawn and the type of
water supply wanted by the community, the number of water points will become
clean.

Besides vanious technical and economical considerations, problems of social
access may demand adaptations to ensure an equal division of benefits:

• The existence of rivalnies between neighbouring villages, or
nei9hbourhoods, may be an insurmountable bannier to the sharing of a
su pply.

• The location of a supply on the land of a wealthy house or land-owner.

Such dïtficulties may be overcome by joint discussions between the landowner,

the locaTcommunity leaders and the water boand nepresentatives.
The copirnunity should take part in the selection of pipeline routes. This will also
alleviate fears of crop damage. When these proposed routes are known and
discussed, nisks of pipe breakages from agniculturalactivities, road construction
etc. will be diminished.

The taste of water also plays a rob when new water sources are used. People
may rejéct the water from a new well, pump or water tanker for neasons of a
“bad” taste and turn to their unsafe distant and scarce traditional scurces.
Theretore a diabogue between users and planners on all these issues is a must.

3. Participation in planning and design
The project planning stage is the peniod whene the project isdefined in d3tailed
technical and organizational form, and where choices are made between the
variousoptions for each project element. The sounce of water is chosen, the
equipment to be used for the drawing, treatment, transport and distribution of
water, the technical facilities to be built, the timing, resourcesand labour needed
and compliance with the public regulations are all considered and brought
togetl’ier In the project. In all stages of the decision-making on design and
planning ofthe water-supply system, thecommunity should be involved directly
orvia Its representatives.

All information collected from th,e dialogue with the community, should in
pninciple be used for planning adaptations and evaluation.
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4. Participation in construction

In the construction phase of a CWS project, the comrrunity can contribute to
physical construction works in different ways. This vanies from the provision of
unskilled voluntary labour to carrying out all constructbn wonk by community
members on a paid contract basis. Depending on the situation and community
organization, different Ievels of community participation can be attained during
theconstruction of a water scheme.

When a community are to be involved in the constnjctiori process, they will feel
responsible for maintaining the facilities afterwands. It also makes it easier to

maintain and repair the facilities, since the commuility has been directby
engaged in the construction works, which will give them a better understanding
of the water system.

5. Participation in operation and maintenance

The participation of the community (or their representatives) in the openation
and maintenance of a CWS system is vital for smo~thfunctioning. Whene
community members are able to maintain the facilities and are made respon-
sible for it, the necessany wonk will be done properly (if the persons are
well-trained), because they are the actual usens of the lacilities.

Community participation at this stage of the water projE ct requires well organ-
ized finaricing and communication with the authorities, for instance for the
negular supply of spare parts by the water authonities tc prevent breakdown.

Preparatbon of project Implementatlon

The following stages in project preparation can be distinguished:

1. Formulating prognamme objectives;

2. Collecting social, economic and physical data;

3. Design of the water system;

4. Making a project planning;

5. Establishing a project structure.

1. Formulating programme objectives

It is important to have communal understanding of what the project is all about.
Especially in urban aneas where people of different tnibes, belief and habits are
more or less fonced to live closely togethen.

PoiltIcal In urban aneas most pnogrammes will have political objectlves as well although
they may not be declaned. This will affect the allocation of resources and sites
as well as the type of technobogy provided. Certain ~roupsmay try to gain

(political) momentum by “assisting” the community in tine devebopment of the
project.

Health An important objective of a water-supply project is the improvement of the
health of the community. Such an objective is often riot so obvious for the
majonity of the community. First, an understanding should be created of the
importance of the provision of safe drinking water. Health education is therefore
usually part and parcel of water supply (and sanitation) projects.
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Economical There mlght also be an economic project objective. A safe water suppby will
cause less losses of working time and school-days, by lmproved health, and
will dëcrease thecosts of general health service. The measurement of such an
impact will be difficult.

2. Data collection

Socio-economicsurveying and the developmentof a basic settlemen: map are
essential elements of project planning. It heips to undenstandthe cornposition,
conaitions and needs of the community.

The method of community self-survey is especially useful in water pnojects,
because it can be used as a Iwo-way communication, that prepares the project
staff and the community for co-operation in thedevelopment.of the project. The
compilstion of socio- economic data and the review of these in nelation to
develôpment plans can be veny helpful to the community as a way tc leanning
to see its situation as something that can be altered and improved by concerted
effe rts.

3. Design of the water system
It is hard for the technicians of the government or the agencies to discuss the
planning elements in non-technical terms with laymen. Therefore, tliey are in
pracUce often not very supportive of community participation. In most cases, a
special training element has to be added to the project 1f the sponsors are
serious about participation, bot that extra effort is centainly well spent for the
long-tenm survival of the service. All parties included should agree ori the final
design and layout of thewater system.

Bangkok Re~ldentsof Bangkok face the problem of intermittent supply and 10w
pressure. Most middle-class families have built reservoirsand installEtdpumps
to ensure a reasonable continuity of supply which in turn further reduces water
availability for those who cannot afford this solution.

Oulside the centra! system, numerous privately operated, independent net-
woiks were developed from deep welis. The unorganized and uncontrolled
privâle extraction of groundwater resources continues to have serious conse-
qua nces for the whole city, causing large areas of Bangkok to sink at the rate
of 1-2 cm every year.

4. Planning a project
The organization of materials, tools, labour, storage facilities and training has
to be arranged. Technicians living among thecommunity may form a commu-
nity conistruction group. Such groups may need some additional training to
adapt their skills towards the specific waten-supply project needs. Project
plannens should not ovenrate the voluntary labour from a community. People
want a direct relation between the efforts they put In and the benefits they will
denwe from the project. Projects should also not last too long. The labouners
will then lose interest.

Towfl life Is harsh, competitive and expensive for bow-income people. Voluntary
labour may not so easHy be avallable as In rural settings. The jobless are
constantby busy queueing for jobs at building sites or factonies, while those
(infornially) empboyed have handly any time left to make themselves available.
Sorne Incontives may be necessary: a littie cash ora prospect of more durable
empboyment dunlng vanlous community water- supply systems.

5. ~stablishinga project structure
Approaches to and technobogles for the provislon of services to bovi-income
corn~TiuflftIesdiffer vastly from those traditlonally adopted for conventlonal
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development. Special units within existing institutions are required to plan and
manage appropriate infnastnucture systems for 10w- inccme gnoups.

In a conventional situation all services are planned, designed, financed and
constructed by vanlous governmental on municipal departments. In the case of
constructing a community water supply including corn nunity participation in
planning, decision-making, construction, operation and maintenance and ap-
plying specific lechnobogies, an eftective community organization needs to be
set up. Responsibilities and tasks have to be defined clearly.

Organlzatlon of water-supply project teams

It is wise to list the tasks to be undertaken by thediffereiit groups involved and
define who will deal with what task and to what extent.

General tasks in a community water-supply project:

General tasks 1. Planning, i.e. defining populations to be served; identifying particulan
needs in the local community; detenmining what is an appnopniate solu-
tion; and phasing construction;

2. Establishing a legal framework for thecommunity water supply, especially
regarding ownership, and regarding the nights and responsibilities of all
organizations involved;

3. Design and construction of the technical water-supply system;

4. Sounce works: construction or modification of source works, treatment

works, pipelines etc., to supply water to the water-collection points;

5. Finance: raising grants on loans to pay for constnuction; fixing water

charges to repay loans or to pay operating costs;

6. Training of technicians and management staff, and any members of the
local community who undertake responsibilities for maintenance or su-
pervision;

7. Community involvement and participation: consultirig local people about
planned development, providing public information, and health educa-
tion;

8. Operational management: supervision of water-collection points, mainte-
nance and revenue collection.

In community waten-supply projects two organizations can be set up, one for
the project staff and one for the community. They are separate, although they
must work closely together.

Neighbourhood water committee

1f the authonity seeks active community participation in :he construction phase
only, a fainly small community organization will be necessary. 1f, however, the
community is being asked to play a continuing role in the implementation and
operation of the community water supply, much bigger demands are made.

This objective can be met by the formation of a special “neighbourhood water
committee”, and it will therefore be one of the first tasks of the community
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workens representing the water authonity to assist in the formation of such a

group.

Nelghbourhood water committee’s tasks:

Nelghbourhood 1. Facilitating communication between the water authonity and water users;
water

commlttee 2. Organizing self-help, voluntany labour for construction;

3. Drawing up the rules to be observed by users of the supply, ar~Ienfoncing
these rules to prevent misuse;

4. Sebecting local people for training as standpost caretakers, community
health workers etc.;

5. Collecting financial contnibutions from users;

6. Reimbunsing caretakers for any expenses (e.g., purchase of spare parts)
and other costs;

7. Making suggestions and assist with health education.

This liet of responsibilities represents the bunden which falis on local people
when a water authortty devolves considerable nesponsibility on local people.
Ordy communities with a strong formal onganization and with members with a
de~eeof managenial skill are likely to be able to undertake all these tasks
su~cessfully.

Project team

Duiihg the period the community water supply is being planned, designed,
coristructed and made operational a project team exists, consisting cf a project
engtneer and some other specialists. Such a project team ismade rEsponsible
to the nelghbourhood water committee as well as to the water authcnity.

Thé water committee may appoint its own technician, selected engineer or
heafth worker in the project teamto participate fully in the daily running and to
represent their views. A clean division of duties, responsibilities and finances
shDubd be drafted befone the project starts.

Re~ponsibilitiesof the project team are:

Project team 1. The technical design: it should be technically sound and appnopriate to
the situation (finances, maintenance nequirements);

2. Project planning: determine time requlrements, work organizatiDn and
financial obligations;

3. Project promotion campaign:annangements;

4. Provision of materials: procurement and delivery of constnuctioii matenials

~andequipment;

5. Arrange for skilled labour IDputs (builders, plant operators and pipe Iayers

6. On-site supervislon and management of all labour activities;
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Depending on factors such as local circumstances, the nature of traditional or
political authonity and the nature of the programme itselfthe community should
be involved in an increasing degree.

Sri L~ï~kaIn the Colombo municipa! area in Sri Lanka in 1986 a community contract was
signed. The contract is between a government agency and the community for
the community to carry Out and I,e paid for the construction ofpublic facilities
in their area. From the time of this first project, 60 community contracts were
made up to June 1988. They inciuded footpaths, drains, ~oilets,water-collection
points andcommunity centres. Eightypercent of the contracts were completed
on time, only five took longer than the scheduled time andfust one exceeded
the projected costs. This represents a maiked improt~ementcompared with
experience with conventional contracts, which were plagued by time and cost
overruns. These community contracts offer casual jobs for the community
residents and develop administrative and technical skills.

TASK5: Split up in three groups and prepare detailed Iists ol responsibilities of the
neighbourhood water committee.Consider the phases before, during and after
the construction of a community waten-supply system. E,ach group works out a
different phase. After 15 minutes, compane the Iists and discuss the diftenences
and similarities.
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VI. HOW TO FINANCE A COMMUNITY WATER SUPPLY

Costing of a community water-supply system is an essential part of the
preparation of the project since a whole community r a neighbourhood is
involved in tinancing part of the capital and/or the running costs. Besides that,
low-income communities have limited tinancial resources, which need to be
spant carefully on an appropriate sustainable technology. An accurate cost
calculation is, therefore, necessary to give the corn iiunity as well as the
municipality and/or water authority a proper estimate of the financial conse-
quences of a CWS In a specific neighbourhood.

Costs of water-supply

Capital costs

Operatlonand
maintenance

costs

Every water-supply system is an individual case, (Jepending on specific
physical, technical and socio-economic conditions. For a conventional urban
water-supply systern, consisting of a river intake, raw-w3ter main, conventional
treatment units, storage reservoirsand distribution mains, the cost of the intake,
transmission and treatment works will account for apprc~ximately50 per cent of
the total capital costs.

In a well and hand-pump supply, the tinancial cost will relate mainly to the
abstraction component, since the costs of storage and distribution are zero. A
spring-water supply system with house connections will have minirnal abstrac-
tion and treatment costs, but high distribution costs. Some cost analysis for
water-supply projects in various countries is shown in figure 7.

System operation and maintenance tinancing is p~rticularlycritical. 1f the
quality and level of service are to be maintained to the users’ satisfaction,
the cost of operatiori and maintenance should be recovered through user-
service charges. In this respect, infrastructure projects should airn at minimizing
reliance on scarce public funds. The solution to this pioblern is to recover as
much of the cost as possible from beneficiaries througli direct charges and/or
cross-subsidies from the relatively better- off to the less well-off beneficiaries
of project investrnents.

Sources of funding

Four potential sources of funds exist for water-supply programmes:

1. Governmentirnunicipal budgets;

2. Foreign loans;

3. Institutional tunding within the country;

4. Beneficiary communities themselves.

Municipal taxes, assessed on the size or value of thE property being served,
are the usual source of tunds for water, drainage ard solid-waste-disposal
investments. Low-income communities, especially urban squatter communi-
ties, because of thelr illegitimate status, pay no municipal taxes, and this has
oftenbeenused as the princlpal argument against providing these communities
with munlcipaÉ services. It foliows, therefore, that issuir~gland title deeds or, at
least, a declared intention to provide titles, is nece~sarybefore municipal
revenues may be derived from these communities.

Mulilcipal
budget
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Figure 7. Community water supply technology costs (for a community of 400 people)

a) Pumping water level a~sumedto be 20 metres. Two wells assumed for handpump system (200 persons per handpump)

b) Distribution system inckides storage, piping and taps with soakaway pits

c) Capital costs with replacement of mechanical equipmont after 10 years annualized at a discount rate of 0 per cent over
2üyears --

d) Labour costs for walking to the water point, queuing, filing the container and carrying the water back to the house.

Note Time valued at $USO 125/hour

.

Beneficlary

community

Water tarlffs

Participation of the beneficianies in the financing of community water-supply
projects is far-reaching, since II may commit 10w- income farnilies for many
years. Financial arrangements between the beneficianies ard the project
should, therefore, be kept as simple and as flexible as possibbe, so that they
can easily be adapted to the wishes, needs and resources of l:he people for
~homthey are intended.

~Althoughthe development costs of a community water supply should by
definition, be kept to a minimum, the beneficianles are generally not ina position
to pay all the costs from their own resources.

Beneficiaries are only willing to pay 1f they receive what they Nant: in other
words, the project should meet the most urgent needs and prionities of the
beneticiaries. It is, therefore, necessary that the beneficiaries be involved in the
planning of the project, and the selection of technology.

It is most common to charge a monthly taniff to cover servicing and operating
and maintenance expenses. Thene is little point in setting tariff leiels which are
beyond the means of the beneficianies to pay: on average, 3 to 5 per cent of
household income for either water supply or sanitation or a combined service

.

Technology Handpumps
Low

Standppes Yardtaps Handpumps
High

Standpipes Yarcltaps

Capital cost ($US)

Wells~ 4000 2000 2500 10000 5000 6000
Pumps (hand/motor) 1300 4000 4500 2500 8000 9000
Distnbutionb) - 4500 16000 - 10000 30000

Subtotal 5300 10500 23000 12500 23000 45000
Costpercapita 13.3 26.3 57.5 31.2 575 1125

Annual cost ($USlyear)

Annualizedcapitalc) 700 1500 3200 1400 3000 6000
Maintenance 200 600 1000 400 1200 2000
Operation (fuel) - 150 450 - 300 300

Subtotal (cash) 900 2250 4650 1800 4500 8300
Haulcosts(labour)~) 1400 1100 - 3000 2200 -

Total 2300 3350 4650 4800 6700 8300

Total annualized cost percaplta

Cash only 23 5.6 11.6 4.5 11 8 22.3
Cash + labour 5 8 8.4 11.6 12.0 17.3 22.3
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charge not exceeding 7 per cent of the household income is considered

affondable.

There are two types of taniffs nelated to the use of a water-supply system:

1. Fixed taniffs;

2. Vaniable taniffs.

1 .Fixed tariffs (flat-rate pnicing):

Based on the recovery of service costs by applying uniform rates to each
household.These rates are not basedon measurement of the level of utilization
of the service by individual households, and the systerr has certain disadvan-
tages:

• First, those users making minimal use of the service, normally low-in-
come groups, will indirectly be subsidizing those wiLti a high demand for
the services, normally hlgh-lncome groups;

• Secondly, a flat rate encounages wastage and inresponsible use of the
services.

The advantage of thesystem is its simplicity in administi’ation, especially when
dealing with servicos the utilization of which is difficult to monitor.

2.Vaniable pricing:

There are four types of variable pnicing for water supplies. The first three
methods require water meters.

• lncremental block pnicing, as the rate of water use increases, so does
the price rate per unit of use.

• Declining block pricing, where, as the rate of use increases, the rate
charged for each additional block decreases;

• Constant rate pnicing where the rate changed for each unit of use of con-
sumption is constant;

• Property assessment tax pnicing which is an alternative to metering
where the service rates are established as an additional tax and col-
lected togethen with the property taxes;

Peru The large squatter area of Villa El Salvador, south of the centre of Lima, does
not have its own water source and has to be provided with mains water. The
water provided is of good quality and is made ~ to residents through
public reservoirs, each of which supplies about 400 households. A truck
provides water to those parts of the settiement which 1~renot reached due to
10w waterpressure in the reservoirs. This service isprovidedat a relatively high

cost to the consumer. Householdconnections will notcome into operation until
the drainage system for the settiement is completed. The two stages of water
supply, public reservoirs and then individual connecticns, are being financed
by the residents of Villa El Salvador as part of an important programme.
Residents pay a varying rnonthly rate over periods rariging from 1 to l5years.

Problems In tlnanclal manqgement

Problems may anise in four areas:

1. Community development;
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2. Leadership;

3. Intennal administration;

4. Outside relations.

1. Community development

The problems of the participants could be their low level of Education and
training and their lack ol insight into the functloning of the authorities. The lack
of social cohesion can lead to a disorganized group, 1f cultural factors are not
integrated with the concept of the group fonmation.

2. Leadenship

It is difticult to find leadens among the group members who are able to unite the
group and, who at the same time, are capable of keeping proper accounts.
Favounitismand nepotism on the part of leaders are threats to cornmunity spinit
and can only be avoided through precise rules for the distnibutioi of benefits.

3. Internal administration

Organization, administration and financial management are oflen problems,
because of the lack of proper procedures and rules for day- to-day work. The
administratons are sometimes not sufficiently qualified for their jobs.

4.Extemal relations

Community organizations, that are often small and weak, havi3 to deal with
~wertuI bureaucratic machines, such as govennmental agencies, private or
public enterpnises, or even international onganizations. Because of lack of
information and control mechanisms, problems anise, mainly concerning the
mis- management of group funds. It is obvious that information and training
weï~dsshould be identified. A transparent financial system that can be under-
stood by all the members is very important. Providing receipts to the members
and showing copies of the list of transferred amounts makes conirol easy. Also
a stable and trusted leadership contributes to the successful cipenation of a
community (water) organization.

Organlzlng the collecilon of payments

Payment Payments from the community to the water authorities include:

• Repayment of (part of) the construction costs in cash in case no laboun
in-kind was supplied to the project;

. Payment of the charges for the quantity of water used;

. Payment for operation, maintenance and improvements.

Thôre are problems in revenue collection, such as the definition of responsibility
ror payment. In the case where many people use, for example, one standpipe,
It is difficult to find Out who the beneficiarles of the service an~and who is
i~esponsiblefor payment. However, when one (presumed) beneficiary fails to
pay, the supply to everyone may be cut-off.
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Perialties ldentifying effective sanctions or penaltles for non-payment of communal
services is difficult and particulanly so in upgnading areas. Despite the difficulty
of enforcing penalties for non-payment, only enforci~mentguarantees the

success of collections.

Inadequate admirüstrative procedures

Many local authoritles are incapable of keeping pace with outstanding pay-
ments, owing to old-fashioned accounting methods and inadequate manpower
resources. Add to these the numerous small payments which have to be
collected and one has a situatlon which is likely to overwhelm the available
human and financial resources of most local authoritie~i.

Revenue Collection of repayments and charges can be done 0fl;
coIlI~tlon

• An individual basis (i.e., each individual family pay~directly to the munici-
pal authorifies);

• On a collective basis (i.e. the municipal authorities collect the payments
per neighbourhood).

• - Collection on an individual basis requires considerable ability and effort on the
part of authonities, and thecost of a debt collector often exceeds the amount of

repayments ho or she recovens. 1f the authonities transten the responsibility of
debt collection to the community, the social pressure to make the payments
may be strong, bot the arrangement may also create lensions and conflict in

• the neighbourhood.

Communlty-based flnanclng

In the planning stage of the community water- supply project the project team
discusses with the community its pnionities, the available options, and also the
amount the community can afford to spend on the community water supply.

This is important to establishing a method of presenting the planning team’s
proposals so that they are understandable for the conmunity. All aspects of
financing the community water-supply construction, openation, maintenance
and a possible phased extension or lmprovement must be included in the
presentation.

Community One approach is the full of the involvementcommunity in the collection
lnvolvcment and enforcement of payments. The importance of stressing thecost-recovery

consequences of the project from thevery first dialoguEi with the nesidents and
throughout the duratlon of the project has already beer emphasized.

In some cases 1f becomes dear from discussion betweon the project team and
• community representatives that 1f is impossible to enforce penalties and collec-
tive payment lor, for example, standpost water. In that case, an altennative

water-supply option can be proposed whlch makes collection feasible such as
water selling-polnts: Individual households pay for whatever quantity of water
they need.

Possible methods of lnvoMng thecommunity Inciude:

1. The revolving fund

The lnitial investment In services in an area can be treal:ed as a revolving fund.
Members of the community pay a regular amount into the fund, which is used
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to nepay the oost of services or even for further development of the area. This
should ensure that community pressure is put on non-payers who would be
considered selfish individuals not intenested in contnibuting to thecomriunity’s
development.

2. The water contract system
In this approach, the community approaches the local authonity with a proposal
for theintroduction of services for which It agrees to pay. A contract between
the community and the local authonity is drawn up to this effect eind the
comniunity makes a down-payment to establish the principle of cost nocovery
before services are installed. In this way, the community becomes the paying
client with contractual obligations and is responsible for the collection of
payments from individual families. This system will work only 1f both parties
meet their obligations under the contract.

3. Community-based onganizations as intenmedianies

Existing community-based onganizations or new ones formed for the purpose
can be used as local agents for the collection of payments. Such organizations
are more directly in touch with residents than the local authonity and, therefore,
more able to put effective pressune on defaulters. Such an approach takEsaway
much ôf the burden for collection from the local authority. As yet, this has only
been attempted on a small scale.

Mobljizatlon of resources

Orgaiiizatlons of poon people, once formed, are able to mobilize needed
resou’nces for the achievement of thein goals. The resources can be identified
at three levels:

1. Resoutces of the members
Savir~s,In the form of cash ora savings account, are usually unknown to the
membirs of a low-income group. The organization has, therefore, to start
collecting small contributions on a regular basis, to create a small fund out of
which necessary expenses can be met. Raising of contributions forveryapecific
punpcSes, sometimesthrough nelghbourhood festivals, can be veny successful.

More readily available than cash may be the labour of members ortheinfamilies,
which can be used not only for direct construction work butalso for collections
of matenials (stones, sand, timber) where an accessible sounce isavailable. The
utilizsLtion of that resounce needs organization and, probably, some ‘Dutside
assisl:ance.

2. Access to credit facilities

The formation of an organization of water users is important for the mobilization
of credit for the members. The loans can take two fonms - individual loans to
memb~rs,with successive loans for other gnoup-members depending on the
proper utilization and regular nepayments, or a group ban, where the lending
institiition dealswfth a community with the advantage that administrative costs
are reduced. The neason for lending institutions to accept group loans is the
security provided by the group, particularly when groups collect and transfer
the monthly repayments.

3. Non-matenial nesources
The fact that group-members act a~a unit provides themwith the ability to voice
their problems, define their priorities and, most Important, be heard. It enables
the organization to start negotiations with the local administration, wster au-
thorities, eto. Thus, an association of dwellers may achieve some essential
goals. Also, the combination of individual connections and informal nEtworks
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of the group members may provide access to technical advice and practical
assistance in solving specific problems.

TASK 6: Discuss the possibilfties of selling up a community based finance organization
to finance a community water supply system.
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VII. COMMUNITY TRAINING AND EDUCATION

Waten-supply agencies may not have the staff and funds adequately to control
and maintain the water supply. A solution would be 10 employ cadres already
working at the community level: nurses assigned to health posts, health
assistants, health promoters, social affairs agents, developmentwonkers.

For the most part, they lack technical skills in water supply to assist the
community in overcoming such problems. They tend to have broad-based
responsibilities in either health or community development.

For these categonies of people to become involved in community water-supply
programmes theywill needspecial training counses to optimizetheir functioning
in such programmes. This is especially the case when the programmes are
organized on a larger scale, and training cannot be given informally at the
neighbourhood level.

There are two specific areas where thene is need for training: first, the mainte-
nance of infrastructure components, mainly water and sewerage; and, sec-
ondly, the organizational and managenial capabilities needed for a community
to take an active part in the upgnading process.

Types of traIning

Vanious types of training can be distinguished in a C’NS programme:

1. Technical training
Since II concerns the construction of a CWS in a lcw-income area, low-cost
techniques may be introduced with which even the water technicians of the
municipal water board are not familiar at all. Additional training is useful forthem
to show the “new”, appnopniate technology and to niotivate them to apply the
techniques associated with It successfully.

Local caretakens and operators need training to be able to necognize serious
trouble at au early stage. For the latten, this also involves the undertaking of
simple repairs and technical maintenance. The need for vigilance over the
supply, pnevention of damage by childnen, animals and clumsy or ignonant
usens, as well as wastage and pollution at the souncE should also be included.

Added to this, some basic knowledge of sanitation and sanitation education is
required. The amount of instruction In the latten will clepend on the actual task
the operator orcaretaker will have in the educational process.

2. Community-organization training
When promoters are used In a campalgn to motivate and organize the commu-
nity they will need training in this field. In an integnated approach such promoters
may co-operate with other trainers, such as health workers, who will then
specifically deal with health educatlon. Training can be on-the-job or through
specIal periodic courses. Manuals and promotion guidelines are available from
vanbous (successful) projects.

3. Administrative training

In a CWS there will be a need for administration to deal wIth nevenue collection
and maintenance and/on nepalns records. In a case whsre the community itself
take care of the administration instead ofmunicipal officers, afew people should
be trained thnough short courses on this matten.
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4. User education

Local provision for openation and maintenance are an important coni ribution to
acliieving regular functioning of the system and is a condition for ut;er accep-
tanbe. The education of the users themselves, can greatiy contnitute to the
provention of breakdowns.

In the education programme for the users topics may be included such as:

• How to operate the CWS device;

S. Problems encountened by users;

. Finding solutions to the problems by exchanging expenience;

• What the new CWS technology is all about;

~ How usens can keep the costs of operation and maintenance low;

• Early detection of leakage thnough the attentiveness of the users.

This usen education is not a one-time exercise, but should be nepeated at
regular intervals, since in urban areas there iscontinuous coming and going of
people. Newcomens to the area should be made aware of such education and
the responsible feeling of the community for its CWS.

5. Health education
The health situation as well, as the provision of health services, in law-income
are~s~soften appalling. The poon condition of the water supply and sanitation
is one of the major causes of the poor heaith of 10w- income communities. An
improved water supply and better sanitation facilities accompanied by a per-
manent health education prognamme geaned towards preventive care in water
and sanitation practices will change the health conditions drasticatly in a
positive sense.

Hygbene and With the help of the community health worker, a health education programme
sanltatlon can establish understanding of water use, hygiene, sanitation practices
practlces and healih.

Training courses for field wonkens and community members should be based
on the conditions in which they have to work and the type of educational
approach that will be expected from them at community level. StagEd training
may be necessany to train the lange numbersof peopte involved in participatory
prc~rarnmes.Whatever training is given, it should be practical and on-the-job.
Participants should easily understand the links and be aware of the benefits.

It must be nemembered that 1f participants have received any format education
It will be along the traditional lines of a teacher- student nelationship, one-way
communication, neproduction of facts, and little flexibitity. It will thErefore be
diffI~ii~fEorthese trainees to accept a diffenent approach, to which they may
attach Iess prestige on authonity. Yet it is essential to adapt the training to the
pailicipatory approach and to thecultural background of the communities from
which the trainees come and where they will wonk:

PlannIng an on the job traIning

Guidellnes The foliowing steps may offer a useful guideline when planning on-the-job-
training for a CWS:
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Step 1: Assess the needs of the community

The need assessment should focus on determining what specific knowledge
and skills the participants should have to reach the community. The needs of
the community determine the prognamme of the training course.

Step 2: Select participants

Through discussion wlth all parties involved in theCWS-project It is determined
which people are to receive training. Some considerations to be made are:

• Are the participants in the night job to make use of the skills and knowl-
edge they will acquire at the workshop?

• Will the participants have such varied educational backgrounds and ex-
perience that it will be impossible to satisfy everyone?

Avoid considening the group of training participanta as representative of all
actors in the CWS.

Step 3: Select trainers

Trainers who have experience in community- oniented practical technicai
teaching are preferred. In addition to ttiem, some local craftspeople, artisans,
contractors or heatth supervisors may contribute to certain topics. It is recom-
mended that for each 1 Otnainees there should be one trainerto keep the training
manageable.

Step 4: Schedule the training

Find out when the participants and trainers have time available to follow and to
conduct the training. Take into account public and rellgious holidays, weather
seasons (nam, up-country harvesting, etc.).

Stop 5: Provide trainIng materials

A lot of training matenial on CWS has been developed. Local communlty
organizations, ministries, representative offices of United Nations agencies or
non-govemmental organizations may be contacted 10 obtain useful matenial.
The matenial should be surveyed not only for accuracy and appropriateness of
the technical content, bot also whether it flts in with the training process.

Stop 6: Prepare the staff

One of the most cnitical conditions for a successful workshop is staff prepara-
tion:

• Discuss the trainers’ robes, ways of working togel her, their expectations,
and the division of responsibilities;

• Make a list of the tasks that need to be completeJ pniorto and duning the
workshop;

• Review the workshop design for any last minute changes;

• Contact local officials for protocol purposes.
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Technlcal traInIng programme

Optbonal Suggested technical aneas in which non- technical personnel can bE~trained
toplcs inctude:

1. Maintenance and repain of water supply devices (e.g. harid-pumps
and taps):

• ~uhdamentalsteps for maintaining the types being used in the area, in-
cluding the abibity to train local caretakers in the same skills;

• :Récognftion of bneakdowns, simple nepains and knowledge of where to
~eferproblems to more technically quallfied personnel;

2. Development of water sounces: Spnings, shallow wells and cistenns for
nam catchment:

• Design-option skills;
• Steps to assess a spning for possible use;
• Steps in spring development;
• Stops in digging a shallow well, inciuding an assessment of when to ask

lor assistance from a technical agency;
• How to construct a cistem of the right size for the number of users;
• How to assembte a roof-catching system;

3. • Protection of welts/spnings:

• Parapet construction;
• Well lining;
• ~pronand drain construction;

• Animal watening through construction;
• Protection of well surnoundings from domestic animals;
• Hand~driIIingof well;

4. •Installation of a hand-pump:

• ~enewalof piston washens and crank;
• Regular maintenance;
• Construction of a fittration well! pump on a river bank;

5. Construction of a public standpost:

• biverting water pipes;

• Making connections;
• Fitting taps; neplacing washers;

• Concrete construction;

6. Protection of water duning transport and stonage:

• Protection of vessels;
• Disinfection/household device;

7. Sultage:

• Drainage construction;
• Use of sullage for gandens.
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Health educatlon programme

Systematic and successful health education can enabte the community health
wonkers to make goed pnogress in the impnovement of the health of the people

in the area.

As a first step, the people of the neighbourhood or thE water committee could
be involved in a discussion on the healtti probiems of the area. It is a great
advantage for co-operation in canrying out a langer community health pro-
gramme It the members of such manageable groups understand the problem
and theway to act. There is a tendency to treat health as a sepanate, classnoom
subject. However, health education can be incorporated in all sorts of discus-
sions which take place in planning and implementing a community water supply.
Practical explanations near a health hazand spot (conlaminated well, mosqui-
toes in a pool, faeces nean a waten-collection point 01 dirty water containers)
are perhaps as good as classnoom teaching.

TÂSK 7: Prepare a list of topics which should be covered in a health-education training
programme for a community in a squatter settlement.
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VIII. IMPLEMENTING A COMMUNITY WATER-SUPPLY
PROJECT

The implementation of the CWS project can be divided into four phases:

1. Initial phase orpilot project phase;

2. Expansion phase;

3. Operation and maintenance phase;

4. Evaluation phase (see chapten IX).

1. Pilot project

A pilot project is a project of a technicalty, but also economically and socially,
limited scate. Only a few peopbe in a small block of houses on a group of users
of a communal well, pump or spning may be involved. The costs of the project
need to be 10w and the onganizational compiexity still comprehensible.

Objectives The pnincipal objectives of a pilot project are:

• To establish confidence among the participants; in a short time they can
see the results of their communal efforts and get the benefits of them;

• To establish the confidence of the government and potential donons to
satisfy themthat a langer project can be successful;

• To stimulate demand from a langen group of the community: when peo-
ple can see the results of a pilot project and can talk to the beneficiaries,
they will be more impressed than they could be by other explanations;

• To test practical aspects of a possibie langer project to fottow: the pilot
project may show shortcomings in technical, organizationat or financial
sense, and at this stage it is easy to rectlfy them;

• To provide experience and training for fieid staff (a technician, an official
from the water boand, a nepresentative of an intenmediating agency).

Features The features of a successlul pilot project are:

1. Project size
Beaning in mmd that the numenical strength and expenience of held staff is likely
to be limited, It is important that the project is kept as small as possible in order
to give maximum supervision.

2. Suitability of the chosen community
The community selected should be willing to co-operate and be asnepresenta-
tive as possible, have strong leadership and have a real need for the services.

3. Identification of pnincipal social and cultunal features of the community

It will be necessany to determine relevant customs, as an indication to what
technical design and what community structune is likely to be most successful.
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4. Project promotion campaign

The promotion campaign for an initial project will need to be especially inten-
sive. This is particularly important for the beginning of a waten-suppiy (and
sanitation) programme.

5. Technical simplicity
Ideally, the people should be able to see the results of their laboun within a
nelatively short time. More difficult projects can be undertaken once the pilot
project has been successfully completed.

6. The quality and experience of field staff
The hield staff shoutd be expenienced enough to foresee and avoid difficuities,
particulanly of a community nature, and be persevening enough to guide the
project thnough the problems that arise.

7. Accessibility of project area -

The pilot project should be situated in an accessible area, so communications
will be easy and supplies will be regular. The project should receive adequate
supenvision and support.

Figure 8. Options for wel! design
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2. Expanslon phase

A pilot project is a fainly local activity. Befone starting the expansion phase, the
nesults of the pilot project should be thoroughly discussed with the community.

After the evaluation, the prognamme may be expanded by selecting specitic
areas of high growth potential and starting with demonstration projects to
stimulate local demand in these areas. Once these projects are successful, a
number of new projects can be initiated in adjacent areas, each with the
appropnlate level of field staff and supported by supervision, management,
supplies, transport, administratlon, etc., at the area level. In this way the growth
of the programme can be controlled wlthin the managenial and trained man-
power resources available.

3. Malntenance phase

As the programme develops, an increasing proportion of resounces will need
to be devoted to openation and maintenance. The policy for this phase will
develop Out of the experiences of the earlier phases.

Maintenance often turns Out to become the nepair of broken equipment.
Therefore the diffenence between maintenance and repain should be stressed:

Maintenance is a continuous preventive activity to keep a water-supp~ysystem
in good condition.

Repair means bninging the waten-supply system back into operation after a
breakdown.

In practice, howeven, preventive maintenance is often neglected and mainte-
nance organizations become merely repair onganizations, sending out repain
teams only when standposts are broken, communal containers leak badly or
tapcocks are too tight to openate.

Management of
malntenance

Organlzatbonal
deflciencles

In urban areas, centralized onganization is more likeiy to occur. Under this
system, day-to-day cleaning and inspection of the water-collection points
(WCPs) is the nesponsibility of paid supervisors who may in tum employ
labourers forthe cleaning work. The supervisor is a paid employee of the water
authonity and will work in direct liaison wIth the maintenance staff of the
authonity. This arrangement makes eveny maintenance activity a direct respon-
sibility of the water authonity.

Maintenance of urban WCP5 can easily be decentralized and the community
can be involved. Two major options are possible:

• A person could be licensed to run a WCPand solI water at a fixed and
controlled pnice. Depending on thearrangements (financiab benefits,
skill) this person Is obliged to carry out repairs to an agneed level;

• Members of a water committee appomnted by the community, or a health
worken of a nearby health post, act as guand and operator, on carry out
certain repairs and maintenance dutles based on their feeling of nespon-
sibility for thelr WCP. It Is ad visable to train more than one operator so
that prolonged absence doos not lead to complications.

Maintenance obstacles and recommendatlons

The organlzation constructing the system is usuably not the organization
responsible for maintamning the system. In most cases It is assumed that the
community will maintain the wells, springs, standposts and pumps.
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• The openation and management of these systems should be camed out
by a competent agency until the communities are trained to take over
and manage themselves.

• A standard set of financial, administnative and technical procedures ap-
propriate to the system should be laid down for efficient management.
Preventive maintenance, In addition to repair, is strongly emphasized.

Involvement of the community

The less the involvement of the community, the loss the degnee of
responsibility feIt by the community. However, this nesponsibility must be
supported in pnactical terms by a nealistic organization.

Communlty • Contnibutions from the community by way of labour, local material, in-
Involvement volvement in construction, and operation and maintenance are empha-

sized. These are means to generate a sense of ownenship of the system
in the community whlch ultimately leads to the financial viability of the
system.

• The level of community participation in operation and maintenance plan-
ning depends on the compbexity, type and size of the system.

Financial constraints

Owing to shortage of funds to sustain centralized maintenance organization,
the central sector agency is quick to pass this responsibility to thebeneficianies,
without providing the means for impbementation (funds, manpower).

Flnancial • Minor spares may be covered by the price of contribution, the water
sold, or by the money collected from the community. Langer nepairs and
expensive spares, however, cannot be financed from a water pnice af-
fordable by low-income communities.

• Additional funds from outside the community are therefore a necessity. It
may be a governmental task to supply, administer and store the expen-
sive spare parts. This is a permanent contnibution but with the advan-
tage of reduced costs, since some tasks have partiy been taken up by
the community (construction, maintenance, openation etc.).

Complex technology

Complex technology, involving pumps and treatment plants, usually requires a
more sophisticated level of technical maintenance than is realistic for the
community concerned.

Choice of • The type of system designed shouid be canefully selected with a view to
technobogy easy operation and simple maintenance within the management capabil-

ity of the local community.

• The evaluation of the performance of the different pieces of equipment
used stiould be made from time to time to improve the performance or to
drop the use of inefficient equipment and to reduce the need of keeping
in stock lange numbers and a wide variety of spares.

Transport

Lack of transport is mostly cited as the bottle-neck in implementing a proper
preventive maintenance programme.
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Transport • The movement of lange equipment from the stone to the WCP should be
the task of government since it usually has a fleet of vehicies. In the
agneement between the community concenned and thegovernment,
made up befone the community water-supply project started, these mat-
tens of transport, supply of expensive spares, additional funds, and final
supervision should be cbeanly dealt with.

• The absence of logistical control often delays the repains and the recom-
missioning of the systems. The standardization of units and equipment
is strongly emphasized in onder to reduce the numben of types of equip-
ment, thereby facilitating a more efticient system of procunement of
spare parts, thein storage and ease of repair by the operating staff.

Administration

Admiflistration and nevenue collection are an important part of the management
of maintenance.

Maintenance
tasks

• Maintenance and repairs should be recorded by those responsible: the
operator, kiosk- holder, caretaker or supervison. It is also necessany to
keep a record for spares used and ondened and where they were titted.

• Administration of the sales of water needs to be regularly checked by
the water committee orother appointed repnesentatives of the commu-
nity and a nevenue supervisor from the municipality.

Below is an example of the duties to be carried out by a caretaker looking
after a pump. As can be seen the duties are many. This job needs, there-
fore, to be carnied out by a responsible person on whom the community can
nely.

For vanious other functions task-descriptions of the same kind can be made.

Possible caretaker tasks are:

• Lubnicate wear sunfaces on pump peniodically;

• Clean pump periodically;

• Replace bushings and pins;

• Replace shallow well cups;

• Repair shallow well foot valve;

• Repair shallow well plunger assembly;

• Replace broken handle, fuicrum orother above-ground part;

• Repain deep well foot valve;

• Replace deep well cups;

• Repair deep well plunger assembly;

• Fix leaks in drop pipe or suction pipe;

• Onder spare parts;

• Request assistance from water supply agency;

• Collect usenfees;

• Keep animals away from pump surroundings;

• Discourage villagors from spilling water 0ff the apron;
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• Drain water away from well site;

• Teach villagens how to operate pump cornectly;

• Keep childnen from playing with pump;

• Prevent vandalism of pump;

• Tighten nuts, bolts and connections peniodically;

• Keep record of pump nepairs;

• Keep record of fees collected and costs of maintenance and repair;

• Disinfoct thewell;

• Teach villagers how to keep water clean while storing It;

• Lock and unlock the pump at houns agneed by the villagers;

• Clean the apnon peniodically;

• Record any comments from users about irregularities in pump operation;

• Paint all exposed parts to prevent development of rust;

• Repair any cracked concrete in apron of drain;

• Peniodically test pump for foot valve leaks and wom Ieathen cups;

• Inspect pins and bushings wean.

TASK 8: Visit a nearby Iow-income settlement and study the existing sltuation of the
water-supply system. Answer the followingquestions:

• What type of system is used?

• What is its physical condition?

• Is regular maintenance taking place?

• What type of maintenance is taking place?

• Who carnies out the maintenance?

• How do people report failures?

• How long doos it take on the avenage before bneakdowns are repained?

• Can the community undertake repairs?

• How is the payment for water service olDanized?

• Is the water supply regular?

Discuss the outcome of your findings with all group members and suggest
improvements for the maintenance of the neighbourhood water- supply system.
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IX. PROJECT EVALUATION

Evaluation isan essential part of water- supply prognammes. It is introduced to
study the effectiveness of construction, cost and service, including the social,
economic and health impacts. In general, the evaluation supports the call for
improvement of community participation and education.

Programmes were (and still are) often considened successful when they have
been completed in time and according to plan, when the costs have not
surpassed the albocated budget and when the construction is up to standard.
Where individual facilities are provlded, such as ram catchmenttanks, the major
concern is to serve themaximum numberof people within the planned time and
budget. Sometimes thene isnot even a check whether the facilities have indeed
been installed and are propenly functioning.

In the last decade studies have also been carried Out to evaluate the effective
use and continued operation of CWS services. Frequently problems appean
from these studies concerning the adequacy of the service, its continued
operation, financial vlability and appnopniate use, and the realization of health
and socio-economical benefits.

Stages In project evaluatlon

Evaluation of water improvements can be viewed in thnee stages;

Stage 1 - Project operation

In this stage the functional or engineering aspects of the project are assessed
and the system itself is the object of evaluation by the potential users as to its
appropniateness to their needs and their ability to operate and maintain it.

Stage 2 - Project performance

This stage concerns an evaluation of the use of facilities in which individuals
and communities as users form theobject for evaluation. It is important to study
the actual use of the water supply by the community, who are the users, how
they use the facilities and what are the problems.

Stage 3 - Project impacts

This tinal or end-stage evaluation encompasses measurements of the health,
social, organizational, economic and administrative effects of the facilities on
individuals, households and communities. At this point outside evaluatons and
techniques are important, but participatory evaluation by the community is a
meaningful addition to the quantitative data.

United Republic When en evaluation of a piped water-supply system was made in the United
of Tanzania Republic of Tanzania, it was found that the maintenance service had difficulties

with continuity and worked inadequately. Operators were regularly absent.
Breakdowns appeared frequently and operators had to wait for a mobile team,
whichsometimes took severa! months. The evaluationmade dear that although
a communication system was lacking, such a system was absolutely essential
for the success of the water-supp!y system.

Mail In areas where protected weils were constructed, evaluation showed that
people stil! continued to use unprotected sources as well. Problems with
distance, physical and social access, taste and adequacy were the major
reasons for non-use that appeared from the evaluation. Community participa-
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tion in other drinking-water projects has resulted in considerable savings by
preventing bad location and bad taste and by stimulating use.

Partlcipatlon In evaluation

When the community is involved in the design and implementation of the
programme, It is natunal to involve It in evaluation. Discussions of problems can
reveal specific neasons why the contributlon of the community does not come
up to expectation. Similarly, the agency owes the community an explanation
when the process stagnates for outside reasons.

For some partsof the prognamme, It is likely that objectives have beenset jointly
by the agency and the community. The realization of such objectives will then
also be jointly evaluated.

MonitoningThe monitoring of a water-supply project is often carried out by local
agency personnel wlthout any direct community participation. The only way in
which the community can participate in this monitoning is to neport problems.
Formal feedback channeis do not always exist or function satisfactorily. In
cultunes with a strong patron-client relatlonship an upward f10w of communica-
tion will not come as a matten of counse. This was the case in Ghana, where
there was a reluctance to report bneakdowns in improved water supplies for
fear of being considened disrespectful.

Data collectionlt is possible to involve the community in the collection of
evaluation data, or to stimulate regulan self-surveys. One way to do this would
be through integrating this activity into theschool health education programme.
For this punpose, the preparation of simple models and guidelines for studies
by students could be deveboped by the departments of health and education.
Anothen way is to train health committees for this punpose. This is done in
Camenoon, where a programme for self-help action was evaluated by outside
evaluators who visited the communities. Data collection was done by these
committees.

Process evaluatlon

To realize the objectives of a participatony water-supply prognamme It is also
important to check the pnocess by which its outcomes are neached. Monitoning
of inputs will be necessary in order to know It the programmes are carnied Out
as planned. The collection of input and output data during the process will also
facilitate final evaluations, for example, on cost-effectiveness. Process evalu-
ation goes furtherthan the registration of what happens. It also means checking
if the developments are in the right orwrong direction and identifying explana-
tory factors.

Water commlttee

Community participation in the monitoning of performance also occurs. In many
Latin American countries it Is a part of the responsibilities of a local water
committee. The committees have to send regular reports to the agency and
neceive a peniodic visit of a supervisor, ormonthly visits to inspect thein records.

Evaluatlon Statutory meetings with the members of the user committees and negulan
meetings elections of its members provide the users with a means to express their

satisfaction wlth the functioning of the system. It could, however, be useful to
add some informal measurement of usen satisfaction duning inspection visits.
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Overall evaluations

Overall evaluations are canried Out once on at long intervals. Some of these
evaluations do not involve local people at all, but nely on survey data to measure
project success. Methods used in such studies are observations at the water
sources, water measurements (for exampie, on flow, quality), inspection of
agency records and study of health statistics. Usually, however, socioiogicat
surveys are also carnied Out, to collect information on acceptance, pattenns of
use, reported incidence of disease etc.

It is not only important to know that one kind of participatory programme has
the intended nesult or that this programme is betten than a non-participatory
one, it is also important to investigate what kind of participation and education
procedures are most successful in a participatory setting.

Impllcatlons Externaity administered evaluation of water projects has the obvious
advantages of expert design, use of valid measunes, and access to facilities for
data management. Achieving interpretable resuits, however, in the case of
waten-supply pnojects involves shaning a part of the responsibility for carrying
out the design, execution, and interpretation of the evaluation with the usens
themselves.

Women

Validexplanationsforthe results of water- supply projects demand that women
be entrusted with the responsibitity of identifying criteria for each stage of the
evaluation, for the collection and reconding of data, and for a share in the
intenpretation of results. Only so will reliable collection of evaluation data be
achieved. With a stake in the outcome of the evaluation, women will be more
likely to see that the necessary care is taken to select feasible data items and
to collect themreliabiy. At the same time, they will feel responsible for suggest-
ing modifications orchanges in the facilities themselves based on interpretation
of the data gathened.

Honduras In Honduras, women notonly collected the survey data but organizeda work-
shop to analyse it and prepared a final evaluation document.

Guidellnes Both continuous and peniodic evaluations of water-supply prognammes should
deliberately examine both the role women have played in the programme and
the benefits that have accrued to women as a nesult of the pnogramme. For
example, questions should be asked about water transport, storage, and use
in the home that nef 1oct an understanding of the role of women.

Experience with participation In project evaluation is still limited. This has also
consequences forthe judgement of the importance of participatony evaluations
for ultimate project success. Such involvement can yield important benefits, for
example, for the identification of the real effects of water supplies and the
underlying reasons for these owing to the lack of cases no hypothesis-testing
research has yet been carnied Out on this aspect of participation. With more
attempts to integnate evaluation into water-supply programmes and to involve
the community in project evaluation, future evaluation could also show if and
in what form local involvement in project evaluation is important for project
success.
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TASK 9: Evaluate this training course. Each participant prepares a list of the following
items:

• The most important thing 1 have learned;

• How could 1 use what 1 have learned;

• What 1 liked most about the course;

• What 1 liked least about the course;

Discuss the answers in the total group.

58



X. BIBLIOGRAPHY

1. Anzorena, J., and Poussand, W., A Time to Build People’s Housing in Asia
(Hong Kong, Plough Publications, 1985).

2. Anlosoroif, S., and others, Community Water Supply: The handpump option
(Washington, D.C, World Bank, 1987).

3. Boot, M.T., Making the links, Guidelines for hygiene education in community
water supply and sanitatlon (The Hague, World Health Organizatlon Informa-
tion Reference Centre on Gommunity Water Supply, 1984)

4. Castillo, G.T., HowParticipatoryls Participatory Development?A review of the
Philippmne experience (Manilla, Philippine lnstitute for Development Studies,
1983).

5. Davidson, F., and Payne, G. (eds.), Urban Projects Manual, A guide to prepan-
ing upgnading and new development projects accessible to low-income
groups. (Liverpool, Liverpool University Press, 1983).

6. Elmendorf, M., and Isely, R., The Role of Women as Participants and Bene-
ficiaries in Water Supply and Sanitation Programs, Water and Sanitation for
Health Project, technical report No. 11 (Washington, D.C., n.d).

7. Feachem, R.G., and Caimcross, S., Environmental Health Engineering in the
Tropics: An introductorytext (Chichester, John Wiley & Sons Ltd., 1983).

8. International Development Research Council, Women’s Issues in Water and
Sanitation (Ottawa, 1984).

9. Jondan, Jr., T.D., Gravity Flow Water Systems: A Handbook, (Kathmandu,
United Nations Children’s Fund, 1982).

10. Launia, D.T., and Demke, K.A., Costs of Alternative Water Supply and Sanita-
tion Services in Brazil(1981).

11. Sarin, M. (ed.), Policies Towards Urban Slums. Slums and squatter settlements
in the ESCAP negion. Case studies of seven cities (Bangkok, United
Nations, 1980).

12. Scotney, N., Health Education, (Nairobi, African Medical and Research Found-
ation, 1984).

13. United Nations Centre for Human Settlements (Habitat), A Reviewof Tech-
nologies for the Provision of basic Infrastructure in Low-income Settlements
(Nairobi, 1984)

14. United Nations Centre for Human Settlements (Habitat), Community-based
Finance Institutions (Nairobi, 1987)

15. United Nations Centre for Human Settlements (Habitat), Community Part-
icipation in Squatter Settlement Upgrading (Nairobi, 1985)

16. United Nations Centre for Human Settlements (Habitat), Delivery of Basic
Infrastructure to Low-income Settlements: Issues and Options (Nairobi,
1986).

17. United Nations Centre for Human Settlements (Habitat), Environmenta!
Aspects of Water Management In Metropolitan Areas of Developing Coun-
tries (Nairobi, 1984).

59



18. United Nations Centre for Human Settlements (Habitat), The Role of Corn-
munity Participation in Human Settlements woik (Nairobi, 1987).

19. United Nations Centre for Human Settlements (Habitat), Upgrading of Inner-city
Slums (NairobI, 1984).

20. United Nations Centre for Human Settlements (Habitat), Water-Supply and
Waste-Disposa! Management: Irnpact Evaluation Guidelines (Nairobi, 1987).

21. United Nations Development Programme and the International Labour 0ffIce,
Community Water Supply, A manual for user education, Special Public Work
Programmes (Geneva, International LabourOffice, 1987).

22. United Nations Economic and Social Commission for Asia and the Pacific, Im-
provement of Slums and Squatter Settlements (Bangkok 1984).

23. United States Agency for International Development, A Workshop Design for
Handpump Installation and Maintenance, a Training Guide, Water and Sani-
tation for Heatth Project technical report No. 26 (Washington, D.C., 1984).

24. White, A., Community Participation in Water Supply and Sanitation, Concepts,
strategies and methods, Technical Paper No. 17 (The Hague, World Health
Organization International Reference Centre for Community Water Supply,
1981).

25. White, A., Guidelines for Planning Community Participation in Water Supply
and Sanitation Projects (Geneva, World Health Organization, 1983).

26. White, A., Public Standposts Water Supplies, Technical Paper No. 13 (The
Hague, World Health Organization Information Reference Centre on Commu-
nity Water Supply, 1979).

27. Wijk-Sijbesma, C. van, Participation and Education in Community Water
Supply and Sanitation Programmes. A literature review (The Hague, World
Health Organization Information Reference Centre on Community Water
Supply, 1984).

28. Wijk-Sijbesma, C. van, Participation of Women in Water Supply and Sanita-
tion (The Hague, World Health Organization Information Refenence Centne
on Community Water Supply, 1985).

29. World Bank, Information and Training for Low-Cost Water Supply and Sanita-
tion Participant’s notes, introduction (1.1) (World Bank, Washington, D.C.,
1986).

30. World Health Onganization Information Reference Centre on Community
Water Supply, Impact of Community Water Supply and Sanitation Pro-
grammes in Developing Countries (The Hague, 1982).

60



4



_i• 1 • ~ 4.,!

1


