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planning and management
2.1 Planning

In many countries the provision of community waler
supply systems is a major element in the envivonmen-
tal health programme and they are frequently planned
in this context. However, Lhe actual responsibility
of the public heallh cuthovities is often limrted to
the guality surveillance of drinking water from
community supplies, sometimes coupled with the ~on-
trol of saniltary facilities. In some countries Lhe
health authorities have assumed a direct responsibi-
lity for small communily water supplies and sanita-
tion in rural arveas.

The control function in respect to water supplies and
sanitary facilities would imply an active part in the
planning, management and maintenance of all schemes.
But the health authorities may not be sutticiently
staffed and equipped to cope wilh the demands of such
an involvement. Engineering units of other government
departments usually carry oult the bulk of waler
supply planning and construction. They are likely to
concentrate their efforts on engineering and cost
aspects, and may tend to overiook the health and
social jwplications of drinking water supplies.

Programmes rather than projecls

The »lanning and design of a large city water supply
system usually is approached as a projecl. The term
project is used here to describe all the preparations
for the construction of a single scheme or watler
supply system. Every such major scheme is dealt with
as a separale project. Howeveir, when planning walev
supply systems for a large number ot small rural com-
muntties, Lhe approach should be that of o programme
rather than a servies of individual projects. A pro-
gramme is here understood Lo be an inltegrated group
of continuing activities directed at the implemen-
tation of a considerable number ot similar water
supply schemes or systems. The key problems arve
likely to be less technical and more organisational
and administrative.Community involvement aspects will
assume a much greater significance.
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Under a programme, technical decisions often have to
be subordinated to other considerations. For example,
the number of different types or models ol pumps used
in a programme should be kept Lo a winimum in order
te reduce  sapply  and maintenance problems. In  the
preject approach, a pump would he selected to it a
technical specification, and Che maintenance system
would then be adapted to the pump's characteristics
and service requitemnents,

Another basic ditference is how the users perceive
their rel “ionship Lo the water supply and its cost
and beneiyts. The arban dweller setdom has an alter-
native watnr  source and is westly aware cof the
general benefits of water supply services. Thus
little time and offort are required to convince him
of the need for more ample ar safe water. n a small
rural  community there is usually wo equivalent to
this urban  'demand’ for water., Rural households
frequently have a cholce betweoen alternative water
soulces and people have developed Ltheir criteria to
chioose botween Lhem. Water is usuaily seen as a free
commodily. Health considerations play a minor role.
The qguantities of water used are  smwail, except
perhaps  for slock wiatering and plol irrigation. A
strong demand for good quality water will then
initially  only exist in  situations of severe
shortages or of heavy pollution of the water sources.

(L is, therefore, to be expected that an urban-type
demand  for water will not develop in small rural
communities without some change in deeply ingrained
walter-use customs. An educational effort will have to
be linked to the 1ura water supply programme and
carvied out with subtlety and knowledge of local
habits.

Financial Considerations

In urban areas inhabitants have usually accepted the
principle, or at least are familiar with the require-
ment that they wmust pay for the waters, or rather for
the convenience cof having safe walter delivered near
the point of use. In small rural communities the
principle of paying for water is usually not widely
accepted. People feel thal water, like air, 1s a
natural gift. it is also a fact that those living in
small communities often have liltle capacity Lo pay.
Thus, developing financing schewmes will be difficult
and time-consuming, and requires a clear understand-
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ing of local habits. For example, bills may have Lo
be timed with local! harvests.

For any rural water supply programme, it is necessary
to establish a long-range financing atrrangemen'.,
Small comnunities frequently find it ditfficult to
obtain the capital for construction even when Lhey
unite into a national or provincial programme. The
initiative for organizing and financing Lthese pro-
grammes, therefore, must usually come  trom  the
central or provincial governmei:!..

Revolving funds offer one excellent method of finan-
cing because of their flexibility and adaptability to
local needs and conditions. A revolving tund is a
centrally established fund which finances new pro-
jects using repayments on earlier loans. To get
started, the ftunds need to be established at the
national or provircial level. The benefitting com-
mmities contribu.e labour and local matevrials for
constructicn (for example, in Latin America usuaily
up to 20 percent of construction costs). They then
pay a water rate that, as a rule, covers local
operation and minor repair expenses. To back up such
local efforts, the national programme should organjze
a system ftor major rvepairs and maintenance at  the
district or provincial level. As the payments on
earlier loans come in, the revelving fund is avail-
able to finance other schemes.

It is important to note Lhat, in financing an urban
scheme, basically all the reguired funds conz from
the communitly itself in the form of walter revenues.
In contrvast, for the small rural communilies, about
80 percent of construclion costs would come from
outside in the form of loans, grants, elce., and only
the remaining 20 percent are direct communijty contri-
butions such as construction materials and labour.

Recent studies in Latin America indicate thal repay-
ment. schemes tend Lo promole effective organization
al the local level. For this, Lhe assistance of local
administrators is essential. Communities do get used
Lo communily financing of water supply services and
one ol the major benelits seen s a greater community
involvement.

Typical designs and standardisation
As one examines the thousands of small watler supply

systems required, onc¢ is struck by the number of
repetitive elements: wells, intake structures, water
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tanks, pump houses, elc. Substantial cost SAVIiNgs can
be had if standard designs and conslruction tech-
nigues ave used. In addition, costs can also be
reduced by using technicians who are trained in the
repetitive systems, Jimiting the number of profes-
sionrl endineers needed.

An advantageous approach has been developed in Latin
America. Within this approach, the programme is

broken down inte its component. parts - community
promotion, technical  design, Froguramme  financing,
etc. - and each component is considered for its

effects upou tl: others. A programme is  developed
which incorporates these olements into the least-cost
solution that vill best utilize the programme resour-
ces (manpowver, finance technology and management).
It is obvi-us that, since a rural water supply pro-
gramme mus. vepeat. many tasks in thousands of villa-
ges - in gome countries, in tens of thousands of
villages - the development of standard designg be-
comes a necessity.

These designs must allow forr rapid and effective
construction Lechniques, through repetitive work by
relatively unskilled artisans with standaid equipment
and  plant. Unit design constitutes an essential
featuce. The savings in planning and supervision
co ls will almost certainly outweigh the slight
techiiical inefficiency of such a desiqn. It is possi-
ble to devise a very simple form of investigation
which will enable a technician or sanitarian to
collect 1n one day sufficient information aboul a
small water project to support its qualification for
a certain type of design,.

Standard design criteria should be selected, pre-
designed elements (tanks, pump  houses, ete.) and
uniform equipment lists should be prepared. Once the
design of a particular scheme has been reviewed by an
engineer, the materials would be assembled in  a
central yard and sent to the community as a package,
together with all the necessary tools and iltems nol
teadily available locally. Protessionals would also
develop techniques and strategies for involving the
community. These are formalized as work modules for
each phase, and used in the Ulraining of personnel
assigued to implewment them at the local level. The
design of both the technical and community involve-
wment modules are determined in the context of the
overall programme.
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Figure 2.1,
Water, health and development
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2.2 Management and supervision

The following table outlines the principal functions
carried out at the national, provincial and local
levels. In sowme countries, provincial programmes are
selt up to operate autonomously but they are linked to
the national programme by means of standard criteria,
designs and financial assistance.

Table 2.1,

Functional division over different levels of government
Level Functious
National . Long=term planaiong.

. Establishwent af policies
(technical and admintstrative) and
standards,
. Haoapement of national funds, and
watching these to local coutributions,
. Supervicion of the execution of the
national plau,
. Supervision of provineial propraumnes,
. CGeneral financial cantrol,
Provision of technical assistance,
. Training.

Lrovincial . Programme implementat ion.
vand District) . Desipn.
. Construction, and administration of

projects.
. Promotion . of community participation,

Local . Administration of community water supply
systems,
. ;)pnl‘:\l‘iun and waintenance,
Cotlection of water charges,

It will not be possible to include all the existing
small and rural communities into the national or
provincial water supply programme al.  once. A
selection will have to be made which will be amended
and updated periodically. The criteria for selection
and the order of priority for the construction of
schemes will be determined at the national or
provincial lcvel taking into consideration all rele-
vant factors.

The objective of any rural water supply progranmie
should be as specific as possible. For instance:'All
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communities of 500 persons or more, and 50% of the
smaller communities will have a safe watetr supply
within a distance not exceceding 00 metires from each
individual house, wilhin 8 years'. Or, 'I'he goal 1is
to provide drinking water to 90% of the rural com-
munities in districts A and B within 22 months'. In
contrasl, 1L is  vague to state  Lhe objective as
"Tmprovement. ot the waler supply ot small  communi-
ties!'.

A strong commitment to Lhe programne ol the national
policy leve!l is cssential in order Lhat Lhe programme
can operdlte on a long-term basis., U is often neces-
Sary Lo provide subsidies for some Cime until Lhe
communitlics served by the new schemes apprecirate the
benefits ot an adequate supply  of safe walter. Onoce
the people understand this, the process becomes one
ot a conlinuous upgrading of the basic service until
T, hopetully, will reach a level where it s both
firmly supported by the community  and  financially
self-sutticient .

The management., operation and maintenance of o water
supply system is o matter that should be kept in mind
by policy-makers and design engineers from the ear-
liest planning stage. The followid g statement summa-
rizes tids eloquently (Wagner & Lanoix, 1959 ) :

' The engineer who malkes the preliminary field in-
vesligations and de.igns  can, by his decisions,
tacililate or complicate futiure operation and wain-
tenance problems. This will depend on whether he is
searching simply tor o solulion, or  for Lhe best
possible solution. Often, as a resull of haste, these
studies become less Lhorough han they should be. The
engineer in charge ot field investigations and design
controls one of Lhe most impor Lant phases which beats
heavily on the futnre frunctioning ot the project'.

IE by ditigent work he can eliminale a pump, an
engine, another picce of cquipment, o1 a Lreatment
process, he is thereby removing o possible obstacle
Lo elticient operation.  An understanding ot the
operabional problems of small waled systems, perse-
verance  in the search  tor simple  solutions,  and
vigilance in approval ol projects are Lhe hest pos-
Sible measures to facilitate Uhe opetation and main-
Lenance ol these sysUems,  and, thus, Lo ensure the
fultrlitment of their fanction' .,

" From the administrative standpoint, proper manage-
ment of a water supply system, no mabter how small,
requires operating tfunds, personnel and organjzalio-
nal services. Since these are within Lhe control of
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local authorities, early negotiations should be un-
dertaken, and a considerable degree of agreement
should be reached, before the project gets into the
censtruction stage, These negotjiations are not always
easy. as some officials, whether selected or ap-
pointed, will jealously guard their full authority,
cven though they may have had no previous experience
in waker supply management'.

2.3 Munpower and training

The number of perzonnel needed to manage and operate
a sma:il water supply greatly depends on the type of
distribution system, if any, and whether there is a
water Lltreatment plant  ancd/or pumping station., 1t
should nnt be expected that qualified personnel will
be found in small Lowns and villages. However, it
will often be possible to recruil and train poten-
tially good employees for both administrative and
operational functions. one of the methods which has
proven succesful consists of using the construction
period to select and train the key personnel who,
later, will be g1esponsible for operational duties.
During this phase, they have an opportunity to learn
how the system is putl together and works. In this way
they can best understand and perfeorm the maintenance
work which is expecled ot them.

The actual selection of Lhese men way, in some in-
stances,  be a delicate watter inasmuch as  their
enplovment. wmay be the normal function of the local
goveinment. With tact and understanding, however, it
should be possible to (ind candidates who are accept-
able to the local authorities and who possess the
minimum quaiifications reqguired,

The challenge will be in the use of sub-professional
personnel . While wmanageirs  and  engineers  who are
expriicnced in community systems should wmanage the
programme, their task will be so great (and they are
usually so few) that they will have to devote their
time to directing, planning, reviewing and super-
vising the programme. A special group of sub-profes-
sional technicians and/or  sani tarians should  be
trained for the day-to-day cooperation with the
communities, the collection of field data, prospec-
ting for and invesligation of water sources, Lhe
preparation of the repelitive designs as well as the
inspection visits to the complelted systems.
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In small undertakings, each person in a supervisory
position has to pertform a number of functions and
withoul proper training he is bound to be inefticient
in any individual function. ‘Training is, therefore,
particularly important tor manpower cngaged in small
communtty water supply systens,

Training should stress the practical aspects of the
subjects covered and should include a minimum of
formal lectures. The programme of training may be
accompanted, when circumstances permil, by a pro-
gramme  of  examination and certification of waler
system  techniclians  and  operators,  several  graodes
being established for each category of  personnel .
such a programme, which may be undertaken in collabo-
ration with local cduncational anthorities, will help
Lo create an tncentive on the part ot the waler
supply personnel tor technical development and pro-
gress Lowatds more rtesponsible posttions,

One cannol overstress the need to develop in the mind
of every waterworks ot ficial, whether oftfice or field
employee, tLhe concepl ot 'service Lo Lhe community'.
Both the adwinistration and Lhe operation of a water
syslem, large ov small, should be geared towards the
provision of a satisfactory service Lo Lhe consumer.
In many vural areas, this will be a novel jdea. Often
rutal or  small-town tolk do not think of public
utilities as agencies from which they can expect or
demand  scervice. To  them  the water supply may  be
thought of in terms of the mail service: poor and
intermittent. Thelr attitude would be one of compla-
cency. Much el fort should be wmade by the responsible
agency Lo ensure that netther the peovle served nor
the walersupply  cmployees  develop  chis  sort  of
attitude. The objective should be Lo make the em-
ployees  understand  the importance ot giving a
satisfactory service Lo consumers, and theit role and
responsibility in this. on the other hand, the local
population nceds to develop a sense of ownership and
pride in the water supply system and Lo understand
that it has o right to demand service. These pro-
cesses ate neither simple nor gquick. lHowever, once
they are established, the service concept will grow
and become mote genervallyv accepted. The critical tiwe
is in the early stage.
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2.4 Community involvement

Acceptance of a swall water supply system by a com-
munity 1s by no means assuted. The users may nobt be
satisfied by the supply provided, if it does not meel
their expectaltions. Wailing in long lines to collect
water, intermittent service and insufficient supplies
during some or many hours daily, are common problewms.

Engineers and fechnicians  somelimes  go  to  small
communitios, install water supply systems, and expect
the villagers io use Lhew wilh care for long periods
of CLime. Too often, the peeple who are to berefit
from the waler supply system are not  consulted on
matters of design, construction, usce and wmaintenance
of the facililtios. 1L is difficult, if not im-
possible, ta achicve the continuous functioning ol a
amall waler supply withont some deqgree of community
involvement . it the inatallat ions are not accepted
and  supported by the camnuni Ly, they are likely to
suffer from wmisuse, pilferage o even vandal ism.
Conversely, (i has been seen time and again that,
wilth proper consultation and guidance, people can be
motivated to heilp in o the planning, construction,
operation and maintenance of waler supply systems for
their communitbies.

The puosilive vole of community inveolvement 1n water
supply development. can Lee illustbiated by events 1in
Malawi. Here, participation of local people was the
key Lo success in bringing piped water to over
150,000 villagreis in waler-scarce ateas, alt a cost of
about USsS 4 per person only. The villagers dug all
the ttenches, taid the pipes (supplied by the ygovern-
ment  and  aid  agencies), and  constructed concrete
aprons and soalt pits. Small-scale pilot demonstra-
tions wete initially used, teading to large public
neetings where  Lhere was A chance to discuss all
aspects of Lhe new system. As Lhe project evolved,
the concept of  the 'project assistant' was intro-
duced: thiee-week Lraining couprses were conducted for
men  who  had  been  carelully selected by the com-
muni Lies and were charged with responsibility for the
local systems.

Analysis of existing small commun ity water supplies
has  ehown  Chat  participatinn in Lhe early design
stages gireally conlributes to Lhe suce2ss of a pro-
ject.. The choice of water source, the level of ser-
vice and Lhe siting of the water supply facilities in
particular ave decisions o which the communily can
be usefully involved. A second consideration for more
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comnunity involvement in the design stage, the safe-
guarding of the inlerests ol wealer sections of Lhe
community, will be more difticult to aceept. Yel many
of the decisions that ate taken n tLhis phase may
lead to a worsening of the position ot disadvantaged
groups. Social problems impatring the access to the
supply. loss of employment, loss ot soctal contacts
for women, and the domination ot local celites 1n Lhe
waler organization are all possible consedquences ol a
new water supply systoem.
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Iigsure 2.
Community invalvement o construcetion

Community involvement in the construct.ion of small
water supply systems  can U alke "m:{h_y. “forms,  Local
contributions in cash, labour, materials, services
and organization will reduce the required capital
investment . stimulate feelings of local pride and
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commitment, develop local capabilities, and present
opportunities for the selection and training of
sultable personnel for maintenance of the srpply. It
will atso promote Lhe proper use of  he supply by the
people. Put such community involveient can make too
great a claim on the available resources and Utime,
resulting in a poor stacdard of construction, delays,
difficultiers in  the recruitment of the required
personnel and local contlicts. Generally, some 1in-
volvement ot the comuwunity in the construction of the
water supply 1s regarded necessary but the usefulness
of local labour depends to a considerable extent on
the type of technology adopted, the local conditions
and the availability of technical supervisors.

The delegaltion of operation and malntenance tacks to
a community is more comwmot, today than 1t was some
years aqgo. These dJdelegated i1esponsibilities  vary
widely, f(1om sowme checking and reporting, or basic
routine maintenance, up to the training of carctakers
and operators. There is a considerable range of local
organisation and administrative arrangements.

Three approaches wmay be distinguished: a standord
approach, individuaal arrangements, and a cowmpromise

combination. In Latin America, a stardavrd approach
has beoen used with fixed selection procedures, formal
delegation of responsibilities and authority,

supplemented by training and supervision. Elsewhere,
individual arrangements are common which are adapted
to the existing comnunity organization. However,
these arrangements  lack a legal base and their
effectiveness is often limited. As a compromise, sone
flexibillity can be brought 1nto the standard approach
to suil. the local, social and cultural patlevn. This
relates to matters such as the selection procedures,
scope  of  communily organization and division of
responsibilities and anthortity.

1 the cooperation between the comnunity and  the
water supply agency o healtli deparment Is to be
eflfective, both sides will have Lo be parthers in a
full exchange of intforwation and views. The water
supply agency needs to sel forth the desired goals of
the comminity water supply system. leallth education
may be part of the motivation for the walter project
and should start as carly as possible. On the other
hand, local ronditions, expectations, and constraints
will also play important roles. The water agency
therefoire needs o receive sufficient information
about the socio-economic and cultural background of
the community.
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Project information and genecral healLh education
during the planning phase may be tollowed by mote
specific educational cetfrforts, such as Lraining for
delegated Lask A users! education programme can be
started before the installalion s completed, Health
education may be continued as o more specitilc pro-
gramme on o personal, honsehold and public hygiene and
other related health  aspects. Phe Integration of
heallh cducation as o part of any water supply pro-
ject has alieady been emphasized.  The provision and
use of sate waler alone will not be cnongly to achleve
a health impact. Usually, improvements in disposal of
waste, nutrition, animal hygiene, howsing, inscoct and
rodent.  control, and food hygicne will be needed as
well. In some countrics water Projects are part of
the primary heaith cave programme, o Lhey are |inked
to nutrition projects, However even  when  wvaler
supplies are planned and  jmplemented Independently,
engineers should discuss with Lhe community Lhe role
watel can play in local development and they should
encourage olher agencies Lo link thei pProgrammes Lo
the water project.

. WHO Phioto by D, Deriaz
Frosure 2.3,
Iiducating the people about water (Iran)
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2.5 Maintenance

Experience shows thal small community water supplies
are often more difficult to be kept running than to
construct. The need for maintenance i1s generally
recognized  bat the  actual waintenance work is
frequently  neglected. A basic  prionciple  in the
planning of any small communily water supply should
be that the technical design keeps in view the
maintenance  requireaents  of  the installations and
equipment .. The maintenance scheme should be feasible,
just as Lhe techniceal design should be cost-elfective
and sulted to the local conditions.

Two factors contvibute to most f{eilures Iin small
communi Ly waler systems:

a)  Fquipment and mateiials are used under conditions
for which they are not designed;

b) Opeirators who, due to iqnorance or disinterest,
do not recogqnice the indications which precede
breakdowns and tailures.

The typical opeyator of a swall water tireatment plant
also supervises o1 actually makes water sevvice
conneclLions, reads meters, answers  complaints  and
orders needed cupplies and equipwent. He must also
argue his case Lefore the town board, village chief
or wabter committee. de is lucky 1f he receives half
Lthe pay he 1s worth. Operators of small water supply
plants have limited resources available to thewm, and
are frequently  caltled upon  to  perform  exlensive
tasks.  They often get pittle support and appre-
clation. Yet tLhey have to carry out their work in a
creditable fashion.

By careful 1eview aof plant, design and specifi-
cations, the water supply agency  can prevent  or
eliminate most difficulties of a wechanical nature.
The reduction of troubles caused by the hwnan element
s harder to achieve., Bul much can be done, as pre-
viously indicated, through training of field person-
nel, ltechnical assistance and supervision.

The ol lowing teasons make it particularly ijwportant
Lo provide tor proper  operation aud wailnlteunance.

The effcch of an inoperative communily water supply
on the heallh ot the users. This may be difficult to
quantify but many studies and surveys have shown that
the incidence of intestinal diseases is related to
the use of polluted water. lwprovements in the health
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situation that can result from the supply ot safe
water, are lost when the walel supply breaks down.

In small rural and urban cquatter communities where
the provision of sate weter is most important, the
introduction ol a new waler supply Is otten a major
event. lrequently this event also torms part ot the
health education towards the hygienic use of  the
water. It the water supply becomes inoperative, Lhe
chances of improving the hygienic practices in the
community will be lost for wonths, 1 nol years.
Furthermove, 1f tLhe water supply scheme was con-
structed  with contrvibutions from  the community,
whether in kind or money, the people will probably
view Lhe oreakdown of the supply as evidence that
their contivibution is wasted. It ‘¢ likely that they
will be unwilling to turther cooperate with the water
supply agency or Lhe government .

The above facts are difticult to analyse from a
strictly economic point of view. Howevel, o tentative
assessment.  of  the ceonomic 1mpact §s o oas tfollows:

A country may have some 10,000 small conmunity water
supplies representing an average Investment of about
$ 30,000 cach. It only 7% of these schemes are
funclioning, then 2,500 schemes are oult ol operation
at any one  Lime. Should an  improved maintenance
system ensure the conbinuons operation of 1,500 oul
ot these 2,500 schemes, this would be equivalent to a
capital investment of $ 45 mitlion! Morcover, expe-
rience shows Lthal. installalions remaining out of
order for morve than a few days ave likely to suffer
from pilferage and vandalism. [t is not unusual that
equipment 1s stolen from them. Therefore, not only
the inconvenience and heallh hazards of inoperative
small water supplies should be considered but also
the loss of equipwent, spare parts and construction
matertals,

The primavy responsibility for the continuous tunc-
tioning «nd maintenance of a small waler supply
system lies with Lle community, at the local level,
backed Ly district support and the national water
supply programme. A good example of this comes from
the State of Tamil Nadu, in India, where a Lhree-tier
malntenance system was introduced. Since 1971, aboul
15,000 deep=well]l hand pumps have been installed and
about an  egual number of shallow-well nand pumps,
serving villages in the raral arveas of the State. The
three-tier system is intended to provide maintenance
of these wells and pumps.
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The three-tier maintenance system comprises the
following service personnel:

1)

Caretaker al village level

A interested apd capable volunteer, who usually lives close
Lo the handpowp, is chosen {rom among the villagers. He may
e o farmer, shopkeeper, wrtisan or social worker. lHe is
pgiven a  two-day orientation course on  the jwporlance of
drinking water sopply and on the mechanism, operation and
servicing of hand pumps. He is traiued to attud to minor
vepairs and s supplied with basic tools. He is also given
pre-stamped and addressed posteards o the local language.
When a bireakdown occeurs, the carelaker tries to fiz it. If
he can not do so, he specities the type of repaivs needed on
two  posteards, one ol whith ke posts to Lhe block-level
"Citter' and the other to the Distvict mobile team. So far,
some 2,000 caretakers have been trained in Tamil Nadu State.

'Fitter! at the block level

One '{itter' (service mechanic) for every 100 handpumps is
appointed at the block level. le is under the supervision of
the Block Development Ofticer. Upon receipt of a request
froe a carclaker, Lhe fitter proceeds Lo the village and
attentds ‘o repaivs, il the problen is located in the 'top
end' of the mechanism,

Mobile team al the district level

In case of the need for major repaivs, it is the mobile team
At the district devel which procecds teo the village upon
receipt of the posteard. There is one such team for every
1,000 Sandpunps and, therefore, this often involves a delay
of a week or more. To reduce Uhis waiting, the Tamil Nadu
Government is now recommending one sach team lor every 500
hawdpumps . Any  expenses  incorred in the repairs are shared
by Uhe goverumeat asd the locar 'gram panchayats’ (village
councils).

Some breakdaown of a water supply plant and equipment

is

inevitable in spite of the best maintenance

measures taken. in order to deal with such breakdown
efficiently and with minimum delay, the following
facilities should be availabie:

Workshop tacility

sufficient stock of necessary spares, etc.
Technical staflf

Communication facility

Directory of addtesses and names of firms and
suppliers

Tratning programme.



planning and management

2.6 Emergency operation

Every community water supply system, large or small,
should have some emergency procedures which may have
to be operated in situations such as earthquake,
flood, or war damage. It must be recoynized that, in
such circumstances, water is probably Lthe most urgent
need ot people who will use any available source,
polluted or not, unless provision is made quickly for
a supply of safe water. It 15 recommended that, soon
after Lhe installation of a new waler system, oI even
before, a realistic inventory be made covering all
available sources of waler, public or private. This
tnventory should include personnel resources and Lhe
available emergency-type walter supply equipment, hand
and motor pumps, waler-tank trucks, pipe accessovies,
mobile or potable filter unils, Lools and spare
parts, and chemicals  (esupecially those for water
disinfection purposes).

During emergencies, a minimum of 2 litres of water
per person should be provided daily for drinking and
3 litres for other purposes, in such places as
temporary shelters. In camps with Lents, a minimum of
10 litres per person should be provided. This amount
should be doubled for the svpply of tempordary hospi-
tals and first-aid stations. While ground-water
supplies from properly constructed wells, infiltra-
tion galleries, and spring structures may be regarded
as safe, all surtace water should be considered of
doubtful quality. It has to be disintected by boil-
ing, chlorination or disinfection by iodine com=
pounds. The free chlorine residual in reasonably
clear water at tines of emergencies should be not
less than 0.5% my/l atter 30 minutes ot contact for
water that has not been filtered.
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