
planning and management24 ) 

2.1 PIaniing 

In many conliiL ries the provision of Coulniutiy WaLerf 
supp ly systems iq a major elemen t in the enviroumen­

tal health prog ranme and they are frequent ly planmed 

in Lhis conLext. L lowevel, ti acLual tresponsibility 
of the pub]ic healLh u thoriti. es is ofLn llimiLed to 
the quality surve i ll ance of drinki ng waLer from 

COIIIllullii ty slppl ies, sColet imes coup led w ith the con­

trot of sa nili taly faci Lies. In some count.ie.s tlhe 
heal Lh auLhoritLies have assumed a direct, resnloisibi­

liLy for Simall commnit." ,..;aLet suppli Os and sanita-
Lion in rural aiaS. 

The control funcion in respe:L Lo wdLtel supplies and 

sanitary raciliLies woulc imnply anm acLiv,-e parIt in the 

pl ann Inrg, miianiagelliel t and idi telnan1ce o f al l schemes. 

But the health auLhotiLies may not be sutficier, ly 

staffed and equipped to cope with thLe demands of such 

an involvement. Eingineeringj un its of oLhe r government 

depa rtLnen t sUa 11y carry oui the biu l k of water 

suppLy planning and constuicLion. They are likely to 

concenra tra tleir e f for:s on enginleeri ng and cost 
i o o kaspects, and may Lend Lo over Lte heal t.h and 

social iplicat.ions of drinkin g wat er supplies. 

Proy raliliies__ia thlle _r__hFai pro j : t 

'T.he lna l aaliii des i gn of a large cA Ly water supp.l.y 

system usual ly is approached as a project . The t.erm 

project. is uel lie re Lo describe a Lhe preparations 
frL Lhe CalSuLIUCt-i o af a single scheiie o- water 

supply sys tei. Every s uch major s cheime i s dealt with 
as a sepaiaLe project. lowevei , wlen planninrg water 
supp.ly systems foi a large nmt!nl)ertof siiall rura cmoii­

muniLies, Lth approach slhould be tliaL of a prograiime 
raLher than a series of individual prlojects. A pro­

g ramllle is here ulidersLood Lo le ii in LegtaoiLed g rouip 
of continuing acLiv Lies directed at the implemen-
Lation of a consideable nulbeur o s i lar water 

supply scheie s or sys Ltons . The key pr1ob l ems a re 

likely to be less technica I dlidii move o-cirliJi saLioial 
and admi n is trat ve . ColmlUui l y i nvo1Voleiet aspec to wi ll 
assurlile a Imuci greater si.gni:icaniice. 
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JI1lerI p jgrammle, cal )[ten too t eIni (lecisions have 
be snboidi naLed to other cols i derations. For example, 
the iiubhe of di toten-I types or iiodeln of pilips used 
ill a nlte be. kepL Lo a minimm inl orderpi loil ame should 
t.o l:duii(-o p l adl, Id iei anellrrproblJ1Ims( . 1In the 
prGjP:t, app)i ach, a pump would he selec ted to fi L a 
Lectnical s. , f i no L1 M1, ild tlhP mintenaiic: e systel 
woul[d tlin Ie adapt.ed Lo Lhe pumip's characteri.stics
 
aIid S 01 V i Ce I otii I liiplit ,
 

Alothe ba.s i d iI I ol oce i; how tl d.sers perceive 
their rel j ons-i ip to the witer supply and its cost, 
aild t)Oli I t(_. 'ilih (in' Ie[urba m7 has a I te. Iillau Isel0do anl r-
Ia1tiVe ,,L"o tolico ,ll"d is IlO; Li y mw le o f the 
genp(4-11 b)OiIOr i t ) (i Siulpply srv( i (es1.c 'Thus1 

l it tle time and ,fforlt are e-)qui i-oct Lo Coniince him 
of for ampe wateirthe need lore to c safe . In a small
 
rli ia I COlmu i t y t 17e ul:aI Ily tIO val enL to
is cuiu 

Li m uibaln 'deman.lid for ,a t. r. Ru ral househo lds
 
frequlently iarve a choice L'two,:oi a I to , nat-ive wate r
 
soui Ces anl I'w'opt] have level opeld Le i :ri t.ri a to 
choose hefton them. WaLel is usua ly seen an a free 
commod t y. lv atLh coi.s(ideratiotis play a iLnor role. 
'[ho qualt it isi o1 watLr used aie simall , except 
perhaprs Foi ,tLock wifet:i nq anid piot i 1l:i(tat:i ol. A 
sting dllladlll lo good( qua] i ty water wi 1. then 
iit ial 1ly onIy exist ill si tat: ions of severe 

sliortyaqes or of Iheavy polliion of the wateir sounrces. 

It- i s, t hei o for e, to be, oxpecL:ed that an ii:lian-type 
delaind for w a Iei wii I not- develop ill 51111a I 1 r l a1 
collunil ti -.ssoie in ingrainedel-; mlioncliaiuge deei I y 
water-ne cust.oms. An edtcial+ional effort will have to 
be iiked to the i tlra water supply proglrammle and 
carr+ied out with subtlety and knowledge of local 
habits.
 

Financial Considerations
 

In urban areas inhabi tants have usual ly accepted the 
principle, or at least aie fail.i ar with ithe require­
ment Lhat they must pay for the watez, o: rather for 
the convetnie nce of7 having safe wat or delivered near 
the point: of I . in ruii comiuni tiesIe. sma I[ ra I the 
principle of payiiig for wato is usual ly not widely 
accepted . op Ie fee I HiaL wa -t., I i kl,' a i r, is a 
natural gi ft. It is also a fact that those .Iivirng in 
sniall comllnini ties often have I i tt:le capacity to pay. 
Thus, dovelopiiiq fiianciig schemiies will be difficulit 
anrd tine-cois um ilg, and reqi i res a clea i unders tand­
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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, i.t is nercessary 
to establ i sh a long-range f i aanci n raliemetl. 
Small comauni Lies frequent. y fi lil i L di f f i cu I t t 
obtain tLhe capi tal tor conLstLr:uct.o eve n when they
unite into a nLati onal or: proVi in' i a I programme. The 

ii tiative for organ.izing and financii'j Lhese pro­
grammes, therefore, must usual ly com" onM the 
centra or provinci al ove:rnlmea:L. 

Revolving funds offer one exce]emllt method of finan­
cing because of their flexibility and adaptabi ity to 
local needs and condi ti ons. A revol vi g ftlid is a 
centrally established fund which finances new pro­
jects using repayments on earl ier loans. To get
started, the fundis nieed to be established at the 
national o: proviraia level. The benef itLing com­
muniLies contribu e IcbonlL arid I OCl IrIht LeUL ia]s tor 
construction ( for. example, in Latli Amur Ica usulally 
up to 20 percent of const unrcLion costs). They then 
pay a water rate Lhat , as a 'll/U, cove I-s local 
operati on and m i no r I epa i expenses. 'To back up such 
local efforts, the natLioill pogyramiimite slrOiid orgai ze 
a system for ma jor repa irs and 1,ta Irt-elldce at the 
district or provinmci a level . As tIhei payments on 
earlier loans come in, the ruvlving furid is avail­
able to finance oler scleimes. 

It is important Lo note that, in finarcing an urban 
scheme, basic ]ia.1y a]. I tLhe r equi i red firurds coie fromtn 
the community itsel f in the foii of water revenues. 
In1 contL ast, for the atll I I riti at cotttliiuri.i [.i es, about 
80 percent of carts t tic. olI costs o 1(1 Old ft Onrirr ioi me 
ouitside ini tLie form of Ioarns, granita, etc. , ant orly 
the remaining 20 percent tre direct coiminiii ty contri­

buLi ars such as corsrLruction mrate-rials aid labour. 

Recent studies in Lat in Ameri ca indicate tI_= repay­
menl schemes tend to promote effective orgyani:izati ion 
at the local level. For t.his, the assisLance of local 
admirist-atoi: is essenitial . Coitliui i ties do yet used 
to comititurir Ly finmanic m off" water supp l y services and 
one of the matjor benefits seen is a greater comrlmnity 
SinvolIveitiwr 

Tyni cVl, des i.ns and standardisation 

As one examines the thousands of smal I water supply 
systets required, one i.s sLnck by the nrber of 
repetitive elements: wells, intake Lstructures, water 
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tanks, Pump houses, etc. StbrMtant:ial cos t s,-virigs can
be had i E standard designs and construct:ion tech­
niques a -e used. i addt i on, costs can also be
reduced by using technic.ians wiro are trained in the
repetitive sy.st ems, iJiLing t:h e number of profes­
sion;'l e ,ineers needed. 

An advantageous aipproaci 
has been developed in Latin 
Amnerica. Wi thin tL is appr oach, tre progriammie is
broken down into iL c(pon)r e n t- pal: t S coIIImuniri ty
promnot ion, techini i t.,/I rolil Fpr'o mme, Jianrcing, 
etc. - anid elh rcllprn tt i. coriitlred f or i ts
effectstIMpol th" ot 1" . A p r()qriamme K de eoped
which icOiporatns Lise Ile,uLtws thtreen into least-cost 
solution thai_ ,LiI I best iti ize the programme iesour­
ces (mriaipower,, firlance-+ t echnology and manaemqe net).L
It is obvi- u., that, since a rural wat er supply pro­
gramme mun,. repeal manry tasks in ttrousands of vi I la­
qes - iii sotie cot,,iti i p., iI tens of L-ihouisarids of 
vi 1]qes - tMre deve lopimreit of standard designis be­
come sa recess ity. 

These des mirs t:mugt.s at low or: rap id and effective 
constructi on Lochniqure-, througir repeti t:ive work by
Ie lati vel y unsi lled artisais wi th s tandaid equiprmtent
and pl ant. PUnit design coret i t ut es an essential 
fea Luc:. The 
 savi r s in pl aimi lu ad sipervi sio 
co-tn will almost certaiily outwei gh tLhe slight:
tectui ca] inefficienrcy' of such a design. is possi­ca It 

ble to devise a very sirplu|e formi11 of investi gotion
which wilIe enable a tecinician or sarri t-ariao to
collect hi orre (1,r ufficient informat ioni about. a 
small wte project toIsupport its qua.li fication for 
a certai type .-i or de-signi 


Statidald design citelria sirehould )e selocted, pro­
designed rreleits (tranks, pne ) houses, etc. ) and 
uinform equipmipuent I ists should he prepared. Once thue 
desi gnr of a par:tIiculir scheliie has beei reviewed by an 
eng.i rreer, the miatleri a ls would be i;seirbi ed in a
central yard and scnt t:o tie collmrui ty as a package,
together wit h ila the necessary too].s aid i tens not 
readily avai lable locally. Professionalis would also 
develop teclniques ,autd sltrategies for inivo.vi ng the 
colitilir i l-y. These are fo rima t as modl eOsae] Work for 
each pihase, arliused in tMre Lraiining of personnel
assi gnred tio i rip lement. f hei at thre local l eve l . '['Tie
desigi of bcth the ltectiliiC la nd cOminiuliit:y involve­
ient iriitos aie determini ned iii l:ire context of the 
overalIp prog r ammrie. 
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2.2 Maniugenent. and supervision 

The fIollowing tLable ouLiines the principal funcLions 
cartied ouL at the nat iona[, prov.incial and local 
levels. In some countllrlies , provincial programmes; are 
set up to operiaLe autonomiously but they are linked to 
the national programme by means of- stLatda rd criteia, 
designs and financial asslstance. 

"l'1/
5h 2.1I. 

dIl,lisio/i o,('lr di/f/'I'/it goAool(1'(rvit ll (Wolli(I/ o'i'il.rf 

Level Fn~o' 

Natioial L,ng-trerm I a iling. 

Si~l.tabli sh eiluc t ' I iC e!; 
(ItCChuIica I aild adin 11isIratLive) ;and 

i ll llplit Il"if i i la l flilldS nif|d
 

Illat l Lw to locil I .
oh ll)" cmit ribrli.lio 

Stifporvi , i I'll i O .hi 'tln.ion of the 

nation1l pl 
Skpi rv- ; ;sitm I ptsvi tnivii pl'ogs.l F', 

+
 
(Gooll- l f ininniciatl,' rte . 

i'rovisis l ,+f ts 'hi ic;'i'issistilltv,l 
Tra i ing. 

i'ruvjlcj l. . l'rtsrul;st' timplenwntat im . 

(aiidDistrit ) De';iIt. 

(, ll l' t itl i ,I'll,. ;l11( ath liIi 10 ';li it'llat) 

p r j t ;. 
Promo,r iti if ,ssmmmuiiy participaltimi. 

Local . dniiniI irali ,,of ,,,mimiuity water supply 
,sy; t In11;., 

0;)per i oll anldr Ina~illil l rel~' 

CI loet it of wa tlor ih;l ,os , 

It 1i.11 not: be possible to include all the existing 
smaI.ll and r-ural communii; ties i n to the national ] or 
provincial water supply programme at once. A 
selection wi I have to be made whi ch will be amended 
and updated periodica ly. The criteria for selection 
and the order of prioriLy [or tlie construction of 
schemes wil l be de termined at the national ot­
provincial li-veL taking into coisideraLion all rele­
vant [actors. 

The objective o any rural wat-er supply progranue 
should be as specific as possible. For instance: 'All 
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communit ies of SO0 pelsons or mole, anitd 50% of the 
Smdl. le" communities wi have a saci.'o WatUi Wq)p I yi I 

Ai |hi n a dt|it iSd ' tno 
oL ex(ee|i nq 500 iilotit; IesrJii eaich 
.indi vidual Ihouse, wi lIhi n 8 yeaus' or , 'The goo I is 
to p.ovid" drinkin g wa,.mr Lo 9W,,, of t li rurl com­
imni.ies in disLti cL:s A ,nld 3 withi 22 mohnltis' Iln 
(.oni L'ds, it is '.; Voqu" to Utt. e1 , j t yv. as 
, I ipi oVemunio L o1 t Lt; W tot Suppl y of s ald l CoIiulli ­

ties'.
 

A strong commi t.meit Lheto plioq ,itoL the it-Liona 
poli cy level is e; enl ial in oldero t . 1the Iiiotl iidlliie 
C nIII Opet t.if Illeo a long-term ba1 sis. It i ofttni nie(es­
sary Lo rIovidfe sub;idi2s fo1r :so1me i i 1 [ult i I th 
c()loiiiitiii Li tt ! Se l Vr_ 1 y . Ite neW schmesli ,[ 1 -c:i Le the 
benefits.; l a deq alidto supl y of safIe ,.aitr. (n|e
tie [Ie2op i unlll til tl i tihe J 1o rtld , p.±oc- beo miiies olie 
of ci toiil-ililliot. u0 l idi g of t lhe, bas_0ic service unt.il 
it, lholefulI y, will i a: laeve l where it- is bothf-irl y su] ppol[') L e,.d by t. h ." (,Illllunli ty ,on 1 I i fr licJiaoI ly 

The IIclidricellio r opo:ia Lion aind, mIIcij t.Lettr cii e of. a waLer 
supply sysl.eim I _ 0 tt] tLut. I li should be kept in mind
by poIi cy-lnaIke is cid des i l Igj i liteus o1 the eat­fn um 
]iesL planning staqe. 'The tO Ilowig st.ateiieiit. stilto-

A zes L q eIoloquiULIly (Wi,,iii , 1,ao i , 1959):
 

I The eng.in .iee who nt kes the pi. i ,liinary i el d in­
ves t igtj ion. anl de . igrus can, by his dt.cisions, 
taci i fta OtLu (:oriflp] icL. F'tt-l "ie Opevio il clnd mait l­
tenaliclteL probllmI Tit isi'ii; Thlll w i I on whlet.thei he i.s 
sea chlniq simply for , 01olut. i o , or I o I ti best 
possible solut i . i)ftLei, as a t o st t of haste, these
studi es; betomlellt Was thooulI ,gh tan
l Ltty should be. Tie
 
enigineet.r 
 ini chiiqu of I iOld iivo.cst i,.ldt.ifA tdl des.itgl

Conitrl o o to most.
n I K11he mpI t.(ill pi)pth; s wItich bears 
heavr Iy oi t,- futLitr-, O t lui i(:t-iori of tu proj(:ct.' 

I f b,y d i I i ge ltI wo k h c , t I i In It I( ., d p[ , an
 
e ng in , anoIii I , I [ l 1, o i1 it , (i d
pil ie I. L Itttilltt 
process, Ire is Lihertyl oioLyi icpossibleg a (bstacle
to ef ficient ope rc- i o n. An uuiidt:idetnngtiid of the 
Operai t i Jole ms o0 smt I lI ._W 'S ett , [ts e-
Vtid iiCe int luto 0, i ci f ot a tII.) e s 1 t i CIii; , canld 
viqi Once ill Pti tat u' lite 
si b I ,,d anlue to fodci I ito 

dll).IoVal i , " l I101. pls-
I o u [hp. cit. ,itil idmain-

St iinoIle of .litto tt;y:, to i; , adtl, I ti1;, to Uitt;iio tiLhe 
fi I lI I lll't. o l . Ito lllo L i l 1o. 

I Froi Lh atdmniiii t aL[_iv ' ;e drildpt"liWiL, lr)Oer maage­
liii. it ,i : y L noWI t lw sp[pi l systm , mIILLel how sulet I ,reqij us op~erating Nurds,~i p2er 

1 
nl antild or i(lJzaiLio­

ilci seiVices. SiliC,: llio:se wi.Lhindie the control of 
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local authori ties, ear I y neqot:i a tions should be unt­
dertaken, ar a corisi derabI e degree of ag ellieii t 
shold be reached, betore tHe project gets into the 
construct-ioin staj. 'ose iigelt:qoations are not always 
easy, as some of-f-iota Ic , whether selected or ap­
pointed, wi joalui quard u.i1j e lIy their authority,
 
even though thy may have had no previous experience

in watl ;ltiapplyieit)
stl 1 

2.3 AMlanlpo\w'e, and fraining 

'le iuimber of pe rsoinnel needed to manage and operate 
a sma'l water supply greatly depends on the type of 
dist i hution sy;term, if any, and whether there is a 
water treatment: plant ard/or putping stat;on. It 
.hotid inot he expeoc ted that qualified personnel will 
he fotnd in siai I Lowns, and vil lages. lowever, it 
will often he possible t:) recrui t and traint poten­
tia Ily good emi 100ees for both a(hihis trati ve aid 
operati onal fuinc tions. oine of the meLhods which has 
proven suicce.iful o r ng con iocoisists ousii the Lrect i 

sew ot 1 Iperi od to [.iola ti iMA te key persolnti' who, 
later, will to- iesplinsi ble for- operational duties. 
During tliir; phar;e, they have an opportluni t:y to [earti 
how tIe syLm is pitl. togethier work;s. In tli-setit and way 
they cait best iide ;and ntid perfto-(rlm tlte mainteniance 
work whicli is oxpect'ed it[ t iloi. 

Tlie t lii 1 ;e I oc I i o F I- o,. ii;in miay, ill sollue ill­
stalitr ;; , he a del cate iat tter i 1,asitulh as the ir 
emlp F mayylileii t:he iolta l tittic I-ion o f the localiiiay be 
govei mieti. WithItacL andinidorstilitig, however, it 
slhoulId be possiet to I iil candlidates who are accept­
able to te local atitliot i ti en and who possess tire 

iliini iimt aii I i:cat iois requirited. 

The chal len , i tI be in Ite use oF sub-pofessional 
per Cliel. WIi iialagers and eiginiteors who are 
expo :i vnic I ii coliltiltlt i I y yNtells i. t Id itiattagqe t:he 
programine, It i ttai, .it I b s11 gtreat (aid they are 
usual 17 so few) t aiL Lhey w i I I have to devo te tiei i 
tirtue1 :o ll tig, p1 altlt ig , ::evi,,willj super­di i aid 
vising tho trgi amui.e A special grouip t sitt-proles­
sional I t in i ci ti1:; ail'/r sanl tat:i attn shoutld hbe 
ti a ired tOt the day-to-day coopertaI.i on wi t: the 
comtuitni ities, I , IocltI lit 0r tield clat~a, piospec­
t. ig ftot jdid invest igaLtioi oF wal:er soirIces , tlhe 
preparaL io li i t ie repetil tive desi gns as well as the 
inspectiott visits to the complelted sys tets. 
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in silI] und r tlciki,,qd , tach person in a supervisory 
posi Lion iWio Luprfoz ai of andLo in nuinber funct.jons 
wiLhoiL proper Lr ainin he iscbound to be inetficientL 
in aniy jntividudl fuict-ion. r'Iining i s, therefoue, 
pcrtictlci ltIy ipitot -tii for i nipower ungjciied in suct I 
COllltInli t y watCe supply y!J steuyll s. 

Tr aininj should t.1"ies-: the l!i.:t, cdl npects of Lhe
 
subj ect s Cou+ iied ci .uihli (s i ti el a i1idni iuIli of
 
f o L 111a I I e cL.u T[hu, p l 'tl1111me of Lrl i I mayI us;. tl(+( 'O ll-Jg be 

aiCCOmillti i ot, wihuii t(: i uiIII5 t alni ctu [)tit Ilii L, by i )rO­

iramitiu 1(if 2 tin at i o i and C+ it i I tca Lioi u If Wc Lei_
 
syst-ei Ltthni i ndi t , scevea:l jiades
oic Tulidt.ul 

beJ nilly L2s Lad111oI Ii c: (It+. t( h ,.'," t I.o!; of per21.n.i lc~l
ot ("ItI ./ 

Such ca piotji zmmu:, wh i:lilchmay be- titit" tidtokent in col I abo­
raiLion with loc l "dc,1 h olnlt(,l ,ittiioti Li.', wilt Ii]p
 
Lo ,i ci et t it incetii v2 Oil te t cltt of tit: w
O[ waLe:
 
suplt)) y persi.'+onne l lo-+ 1-nOI mIIic(o .]2 '+ l I(+'I ip. nd ] pro-
A ld 

y rJiess; Lo W- L Wd+: ltl(o i' lt,':sjl,,_+ lt l'.- [,,o _;It iolls. 

(rlIe CriliOt. t. Ve stit t-' L " nel L o de(Vetlop in Lhe it iid 
af ev'.'L,' waLt works utfj ci atI, w)-it, heI u.)o or fieldi i ce 
el o) y _ee, Lhie c nlicunpt- S)to Ice to Ll cOlllmnlllli Ly' 
,ot.th ti.h. lthnitis- Li Ito ci dL t ll! l t. iCt_j ot of a wcat.ei. 

sy.+st lum, ]t.lry or1 smaltI ,ll, sho ld J)t> ,.I(..ju +jju1 LowaV d s -,th 

provision5 I o f a, at i t.iac t '1' skll' Ivi t. I. Kt( conulelr1.
 
In man ura'ci l atals:, L i ; will hte a lVe i dea,. OfLen
 

fI(tin c n 
Citldi :;(- IeI cc-'. 'to Liull tl w t l '1l[J)1)1] [ l be 
tLhotcglit o i L [1ill11 o L th i. , i I :ICri'c] : pool and 
. iit-ikL2i L. Thui1 a Ltit.udh_ woul IIId he 0one or Icoll a-Ici 
cenicy. t'lcii ,Mot. e lode by leh responsible 

u L i I i Li us as a3 t ii " which thil e; 'rill expe:L or 

eMtuch sholi 
atelc;y L.l t"niilli 1! thotL j Lit it Lie ) ple t ;t i vetd noi: 
Lhie wiLe5Ti li pthlV '0!A ! op Lhi Is soiL of"y I ,, 
af.M udu;. lIlm! objuc'L i ve s:hould be2 Lo madket thu. etl­
plJoyeus' Ulldt .urnldnld Lhu( impuL uto ofl tli vin 3 41_gtIl.t+ a 

.saLisfactoiy -iv v :tu LIi oil:Itinulnseis, , ld Liheit i)olt and 
i:e-spo, ibili Ly it tli i. tLhe otihet htll , tl.u. local 
p)OpulaLiOnl nee'_ds+ Lo du.velop~q al s;uns;e- ort owners:h;ip ad 
p)riide ill Lt !- w,.at-e+ 

' 
sppl:ll "sy.;LI+'I .llu (t tt) undet -an.Gd~l 

Ltitt J L hd.s d I r-I tt 1 O itd ltt Cn t Vitce. 'ltse pro­
ceSses ate ite Iit -nilAher)pl2 10 quici. %Io,4tjvter, on1ce 
t-hey ate 5L,-tlb i slit , lhi t;t-i ViC, l:oncupfL wIil jrow 
ainrd becomllte illte( e lylit!iiiI iv iccut .t1 . Tilte criticcl timue 

is iii tLhe iilly sL,,j. , 
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2.1 (',?n:1Unii1d.y inlvolVCglt 

Of( a n aIiI I watSr supply systemii by a coim-
Accept alce 
mulli tLy is by no IIeanI assl ed. The users may not be 
sal-isfi.ld by the supply proeviled, it iL does not meet-

Wai inic i Ltonq ines to col lecttLheir 	 explt ati ons. 
,iiiit inu fic ieitL suppliesuteri 	 .li e-vic'.stl 

s(ll Ia i I y;, ill o I Oml pi. ob it]l. . 
Watel , 

dii ri nq so l Or Ianiy 

I c " a !; I L'; oo t,o: sllh- L I
i II sult) H I 

E-,ll i I 	 ..o 1eIn ; ' , I t I ,- :Il 

l
I tpl Iy 	 .; ysteimi , Iild expect

i i e;, i I.t at I witl tIcoiIilil 
f o ln periods

1Lhe V I laq is. I u(,iwe themi wL 1)iiI , 

It. who11 ar-e t:o bel:e fi 
o 	 F Li we . Too nie-I ,T- I, t Ii l ,e p, t 

I lti watel nirppt sy.c to i ale ,i [lot ciltint I I :ed on 
I -111ll 

n I ; t 	 iiit oten, un and Lilninltenoance 
ila t t,1 '; o I 1" i ql, c 

o f the I ,ilaIiti It i!:; ( iI ffi c Ilt, iI. hot- ill­

tii r nclo;t iii oifi a 
possile, Lo acII It eve I "Ico II 	 o17 

tf c Il i nt y
.mh l I Water s pl ' wi tliii i ' i tdqloo e 

t t t lie ill tI Ilat ioln ,are lat a:cept ed 
involvemnelnt 

y, tley ai. likely Loanid nulit ,l ,,1 I tytil i , i-iui i 
I aqe 	 o1 evenIl vaiida l isill.

sui ffer I [*I m Iit, a;,i, p I l 
;,eel t ime and a(li i thalt,i i I.Is beeln 

people can beColverse I', 
, . 

in the p l annilng. cno .nsti 
wi tli proper it n t 1 1a11 amt qn idai ice, 

nition,imo.ivait ed to li,,ip 
Wtu"tt i*iu pl y syst emLus for

mrl l. lall(e of 

tlhe i r (:oilIIII i I- i (-!; .
 Oei atLioi 	 il aiii 

pus i L ive I t Icl iiin ty i ivo VI Oll'nlL 11 waLer 
The 

I taLed 	 by evet .s in 
supp 1y de'v I uopiiilf t. bc, i I I u;tL 


of local people was Lhe
 
Malawi. tie, pat IiCipat ion 

s-	 to over r i i i llg piped wa te-key t.o stucces ill 
at a cost of 

vi I Ssaiin water--s1carce atreas ,I1-50,O00t 
due:; allpoion l 1. y Tohte vi] 1 hig 

lied by lhe qjoVei-ll­
about IJf$ iper 

laid the pipen (supthe tinclhtes 	 . e 
and cols ti iit

C d COnICLete 
iiiit 	 aii1t a ild acqlitiOi es 

Il-.s ale pi lot. (de11t11 rLla-
al)Oi i; 	 aid .raai p i t S. Sili 

g to 	 Ilarge publ.iciiaI I u is leadind,tiaii;o ,e iii 
Lh re 	 iC. a c laice to discuss a. .1I was110et . i Itliq whel P 

A- I i ji) lecl volved,t.h ii, s t eltaspect 	r; of 
of t Ii 	 l )lroject awi ; t i ii I-a

tIhP coiceip'tI 
5ill ollcr1; wile coniCliiL ted for 

(diiuItc ; 	 I Ill ee-weot' L'a tl 
e:ot d by the cOmll­oel cIa el II I 1t ;,lmIl, 	 IIi" tail 

iesp lii hi Ii17ity for theeirrgledb wi t Iiinnli ie i w l 

local y tO.; 

e s 
ina-Il I olinliliIty watfert suppl i 

Aniily-,is of exis;l iuuq 
j I

It , it pal i:i c 1paL i ln iI i tIll e ail y c's 
1i-is 11!7 	 ,,w 

(ioi t l y ciil r i trite. tso tLe niicos of a prio­
sl.aqs( 

water siiiilCe, th level of ser­
ject. 	 'Tlhe chlio ice of 

walep is.uppl17 faciliLies in 
vice aiid t. ; i iiiq of tIe 

which iLhe colnunkii n y cati
pail.liiii a ll.e uleci.<ion1 - iln 

. A scind cn (ider1aLiolfor more
be useflitl 1i lv t 
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d 
conlIlllliLy invo vei i L n i t e t ign ,o-. L th s e­

ot toh n i. . l. of w ecLitivi s of thguardingi l 
liyi ' COnitliililI ty, wi] l h iiiore ii It'Iiul t. 1,o acl: pt.. Yet. 

of the deci io5ns this al r. sltai-l iII IA is !h ~i- llly 
leaid Lo ai worsent~ling~ I l ll,--pJJ.i J_i ()f disadvnt, -igudl~t~ 

i ii; I altc; si L he(jrouIIps. .c;p)(biei mI impl 

suipp I y, lou -; f ttiv p I t','lll , I, o :iol c:.l. at LlIos , 

I oili ] ,. i uI A tt-; in Lheiior WOlleli, aid the dom2iliiniaj t 

, 
-


waLet oinja; ii aL.it ll ai r lie <i! po1 il t;,,i eli eilees of. I 

new 0i ter :u[l y ys tl.ii 

US Sy'A bass 

I , AIN t
A1 ., 3... 

/" 1 'A.'2
 

inl tLhi c'owkuWA ofCommiiunit~y involvementL l::on WWIl~], 
wa Ler_ p I y ,;7-'u um c,'<I I ; t a l le ri y f)lll Lo; I 

contlri bu Lions' I cash~l, lbour , Ii1LerIi a ]ls, seriv ices 

andl~ oirai L A I I reducet't. L)} . equ cap)i talza t ion1 I e, i udc 

e anid
]liVesLmuL o. s timlti Lile fe I' i',pi o1f: loca-l pride 
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ilanning and r111"1ngel(,iI, 

commi,tnent, deve lop Inca I capab.i 1.ities, and plesent 
opportuni t ips for tMe se (ect ion and t-ari ni.n of 
sui tabl e Per son e Foy i MitnihonceCO oF the s'yply. I t 
will al.so proiit.e"tLhe proper ise of lie supply by the 
people. Put s u 1 cilumun i t i ivoIveh.,ni t can make too 
qrat a I ;iim ,int ho ,'a i I ah Ie resources and time, 

i.05i .t ii q ini a ,0(11 ,L;iidsatod of coi (tl i on0.i)II,de.lays, 

d if ficul ips in the i (cru itimieiit: of the roqu ired 
persolnli l and lo1 a.l conf I icts. Ctnei-i lly, some in­
vo lveiiioiit ot tlio coiliiiuzi ity tlh, consLr:tiLctioui of tlhem in 
wa ter. supply is i ,gar-let iecos iy but: the use i Inesss 
of local I I oboui l-,en; to a cons i derab.le extent on 
the type of t.(Icliii) I oqy adtopted, the Ioca l condittioi s 
and the availability of teclici l supervi sors. 

The do I .i on of opot !a0111 a nd .ciioince Loks toi1. ,ion 
C IIi.iiini i ty is nlo i o iiii()li tloy I iui i - wi , soIe 

years ,ao. These ,leieqaLted i *spoiisibil i ties vary 
widely, -i le s;,i v ci,;:kinq and Fepol Ling, or basic 
routine 10 im-itiic,, 11p to he t o Jigof11nti caretakers 
and operators . Tim'Fi .is a C0,li5 ideribl( ronge of local 
organlsat , ilo ni aiid adillisitis. t ive a ri:iageiiiments. 

Three app ro,cl(es e i amay d i;;t inguishe d: s tandi id 
approacli, inldividual 01 lieillO , a idl a cOliP)rOiisc 

coiibin1at:ion. In Iot i iiAun ic , it s.la di d approach 
has heon use-d with fixed seleoct ioni procedures , fora 1. 
delpg ti oil o f lrponi hi I i Li es Lnd atitho ity, 
supp[ented ly laIii 1g and supervi sion. Elsewhere, 
ineividual a riiangIel,,-nlrs a-, c oion wliich are adapted 
to the exi sti. ig comiun it y oiganizati on. lowever, 
t.llese a iiqoiiei.-s lac a leqal bae aind thei: 
ef7ectiv('nrs is otLen limited. As a copi1pomlise11, some11 

flexibiL,ity con he biouqlit inito tlhe standard approach 
to siit1: the Iooal, lr ia; di.it(1 culiti l pat.tern. This 
reltst: t is s tlcl a the so Iecl-ion procedures, 
ScOpe olf v.;mllllli iItyLza 0 (iII i : iz01 land livis i lon of 

respol.s ib i.I os oid Lui ho ity.ni 


I h coo)0 it ipl be 1, oh t lio coilliiun i t:y and thethi 
watel- .;iply a,4n11y oc lealll i &tpaoisLi i s to be 
effect: iv, both idbs wi I I have to be pirtners in a 
fu 1.1 oxc:hiiqo ()t iinltoi alli aoii(Id views. '.T'he water 
supply aqency oemh t"m sL I rh li lemosired qoLl0s of 
the co,,mliltiy water siuppl Iy s;y's tom. Healtlhi education 
iay be pat I (if the ilivatlion For the water- fTolect 
alnd should tai Las ei ly ;i poss ib.le. On thle other 
hand, locl ronli.iois, Pxpti io , and coistrailts 
wi lI alI -o ly iin)oi I The water aigelcyI nt oles. 
thloie foi iiope l o ieceiv sufficiont tiflo iliol 
aboul- the il backgronlld ofsocin(-econiolicianll cutural 
the comi iii ty.unli 
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Project; il tolil, t oli ajndI qtl L I hed I Lii e(ItIcitaioin 
du i nj ht p1 an i nIj aise Irl,ly 1), I)y 111)! t 
Speci fi c dii t.l I tlot .L,, slit: i n t-I dl I I f ( fot
del jat.ed t.,Lri !.i A i oittcrt l 1e:i) crln) (1jit alillllt be
.ital: e (I be I o t lit- l: , I it I l : colinIt:t d, lit-a I Lh 
edtc'ILi oil Il h" iti t i , I I I yrtICi ; t'I ' ,_. e( p)ro­d IlIW(llllt I;tg 1' € 1 IIt'! l I hl (,t l: , t , Ili t(~1 ~1) l '(11 Ill/"< i t lIe 'Inld 
o heL I I ( t.,d I e I I I I r: . TI , i lit (!(t 'i t. i )on o fIle 'l1 1-1 ll 1 1)o I ., Jlly/'.,I'dtt' i;F,mpl I / 1 o­h hl (:, Jt ,, ,1; . l 

j e cL 1)a I ri tcrIy iceti tIt'i : t (e I I u v. i olI) 'Ind
ise o .- t wd c IIoll,. In lot t te-Io I ItI , IieveLI ,I 

a he I L I i fui C Lt . I Ii! ,, Iirl ()I itt t:I1n,'i i (tli- ot
%4,a llt! i t i, i j Jlt t b ,ji,:inu, iirutl:; iI L ans Le ,, 
I Odel I.c(,i LI i)] , old I t( t l IyI t wlI) I I I I l. (-tedted clsWu]I] . I i !! iu:lllt c o t I i_-' tL L -:; d,!- ; w 'tI-I C t : )d FL . Illl i t it i1 i I y IIit- I;, t I 1 )ug jmmt: t I y , it I I 0 ft 

Lo t1i Li i I- ioilon I j t:i . t-lkl -ti , t Vt:i Wilit-i wrI t-(r
sltippi it 'I 'u p1 cI)lltte'd In iill,I cIlttliter:, ilrldltclidllt.l Iy,
 
wcItyi r CII ii l ,ty i I io t ] I nt ','I Lph lte ni uld i t h e y/ ' I;hlo ]
 

,
E zl iC() Iti 1: 1 C y i i r t (es iI it 1ilt I r i t I m I1 .th.i cltl l l I L ct 

eLii Wri L 1JI C ) jtitt(S, Lo IiIl t I Iljl lm1_h10 wa.t.et t.. rltnoju s L 

t,,: It ''i ' a % :4 " " " ....,.: ;": 4 :j:: : 

., .- . *,*
,,,'... ,;, 


'V"r ,
r 

i/n , I .A . :rl 

-
1~ ~ ,,.... ',r .. l.t.i J ' . I ft 

. .. ,.
,.,,. .
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phanning ond i1inn1gerilent 

2.5 	 Ma;int.-vinc.e 

Experiencreo shows t-]haiL small C(lIlillti ln Ly waterV supplies 
are oft-i , 110 tO (ii fficul t tol -bekept: runin1l1g than to 
(:onsitt Li(t. 'rho noed fori inr i.mit mlitance is rge(nle raLly 
recon(J(J i bu'111t (7t"t ILo wI4I40 rkli ill 1hel iii nt. iof1 i s 

freqtetl i y iiegl'ct ed1. A ha:1 i pr i le F'+ in the 
) 11111n1119 o1 F oIy smll I comlllni i ty wt ot stiplIy should 

be Liiat he ldti Ia ,les iqilt keeps ill v iew theth' IW 

ill ii t:eian o i ii i t il s of the rio.la [I at nos a11
 
equlpminent. 'the sot :h.',e be feasile,
o mit'ninorshti(ould 
just a0 o l s1 uliti (00 fecLiveIlas thelt"itl desraign o be cIoit.-e l-e 

an1(d .thlted Lo t ho I oca I coni i it itol..
 

Two fa ' t o i lotlet t ot=4 ,:ii tres in sma.l 
comiiituiiL I y wa'"i ;'t so:tei mt 

a) 	 Eluilpmen1t1 iind lIti ialiS at-O stUed iidei COulde tions 
f(I. 	 whi e7 I hey al not de.,signel1-(d; 

h+) 	 Ope iitl9( I F; '4lit, due t o i quo1 0 c, or (Ii s i nte res t, 
do tot (',ii z, the iIldicatI:i o1s which )recede 
bl.+akd wlii; antd I il os. 

lhe 	 t-y)i Ca l pt ,a 0 t tl i .a " l .l p ItLol sma I e Ueat' nt l t. 
alsaO llIo i~ o, 1 I,<ttl, I ly Iakes water service 
coilec Lio Jo to " O 0 lint s andoiio , 11 4, s, Coiiip 
odlelrs iio ':de tilt;i 'os and eqtipi.l,oriiL. lie ItliL also 
argue, I 1 ,.7, 0 L, , tt,'th" viliagesii I' wri board, chief 
or waler Collmi t tl,. lo is icky ifF te ieceives half 

lie pay i , ,poiltn "I I1,'11s supplyhe wn lt1;. ,h 7 01 smal. 
I i ' 1 ava-i andplIantsI hve, uti i i O V lable to thet, 

are frequentl ~ 'U 101 Lo extenilecIv 90peorm01
Citn 

tLask . tiley f t mii (lo I I t 1e 5lip io L 	 ai appre­
-
cii F.on. Yet LLiy hiave Lo cart ou t thler	 Vi0work n a1 

c 10( 	 1 H iab fah on.111) 

1 11i j;(. , aud 171fy (-.iCy f i I o r ant d1 I i [ii1 s -
W11oiO, th Vul '/ (,all p lVe t_ 01wate I y 
el 1imina t , L I-, o tif i of( it.0 oc;u, i:Ili na tre. 
The ireduiction oF I.of uili , tcauisd yh ' eilmenLIlInimiii 
is thai'rdi to a chieve. it ii mci can he done, a pre­
vioul 1y ilnil C t t rai ingt of Field person­1 -at,''I, Fthiouqh 
I l , ,ecI ht ical -Issis0.I; OliCo ,+11 .tuli' lV i.iO .11 

'iii ltol 01:,'ic I ,+ir.luc; mit it palL (:lla lv iltpo+Lalit 
to plrov ild: I) iPi0p( t -t'-li oltt ahid llai lltelia ice. 

o. OH Pt tdI.9The elrL f , 1, , iv," cOtmlmuniLy waLr supply 
o 	 Le h1U1911 o l ti 1 Li:;,1 2 . hiis may be di ftficult Lo 

uitl t i fy but; ilall'y and lilVoy, sh0own1Otli sulll hlavo that 
the inwiCIdenCe of i iutt I tli.,a .It-,2 JIi 17,.lated tLO 
:te use of pollut~e waL49. I nplrovVmet(s iI) tihe health 
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siLtiat ion LhaL car' t:esu L from Lit suVpp Iy of sa e 
waLer, are lost. when Lhu water s uppl Iy breaks down. 

In small rural and urban s l at:t:er conrlnlun i I. i us where 
the provision of sate woLur is mo s L impot L t., the 
i.ntLoduiction oU a Waolu is oLen a Ijornew supply Ma 
evenLt. ['"egeinl iy this ev, lt A!so totin ,di t of the 
heal Lh odti t ion _AsW~Id lthe Iiy_ i0e1i0 tle tOf the 
watLer. I f Lh, wI Lui sipply becomes .1noputaLive, Lhu 
chaices oi iliplovlinhg lie liytgienic pl acLicu in Lhu 
culiiltitniLy w i I I Lh I ooL For iiiui-s, i noLt years. 
FurLhurio!.e, i f tUhe WiLer i ll y schame was con­
sLiicLed Wj coiitj FloIIm t c(_ollltll Ly,Lh buL ions o Lie 
wh:tLur in k.ind oi I lmoney, tLie p tl.1IC wil l pliobabl7 
view Lhe i),ieak.d i ot Litu supply a; evi (en tLlat 
LheJi: cuiiL:i,M iiLion is wastu IL 'E likely LIal they 
wil] I be nlwlil lI Ig t.o li ithut coopui Lu WiL.i Lhit waLer 
Sit-P I.7 l or !Lie yovor-i11111iL.y agtliy 

The above facts atre di ffi (:i1 L; Lu aIl yse froiI a 
srLi.cLIy ecoicoiii U puintL 17 vieow. lloweeL., a LuriLaLive 
as ssimul I _ ."vy as5Li......... !Me is tol I ows:
 

A counLry may lave soiu 1i0, 00(0 sia I I Colmlliuli i Ly waLet­
suppl ies uS101 ; -oli.n Iilitc a &V lOi inlVutSl.iteull. of. cibolL 
$ 30, 00) o ili . I U on I y 71K o f Liie o sctieiies are 
ftunct.ioningij, Lenlt ),00 cheiiis are onuL of operaLtion 
a IL any one L m.. Shtit I d an i in1) r ovou(I ma i n Lutatice 
systeli ensiire Lie (coll ilitltsi o)i ) t] ott of 1 , 00 oiuL 
of- Lhese 2,500 :scuLmuii:, lits w.oti h1e equiivaliLt Lo a 
capitaL l inlvesLtmll of $ . Uii [$j5 i'loLUovel:, expe­

ince slows LL tins in itLh]a ial lei outL OF 
oidJt for tru Lttd d IfLw days aet ikely to stffe 
from pil and Vdalim. It 15 litiUusa] Lhitafrage ti lioL 
eqlipment is sLo]el 110a Lthei. Thlerotoou, ioL oil7 
Lhe icolvtn ice didtt a ILii tlLazdirds of inoe)rLtve 
smll]1 waLte: sptieI)!ius .tnioild be colsi dored biiL also 
tLh loss of ettipintL, spate part-.s tind cutisLitcLiutil 
mtiLerials.
 

The priar It uspotit iIity Fo1 te coLtious unc­
L.ioni myg <ltd illti ItiI/ilic; o smil 1 e r y0"a l Wi s up] 
s'ysLeli i. eus with IM.e coiinity Ly, at Lhe iocal] .leve., 
backed by di.sL ict sippotL alid tie nall.iola. wacit: 
Stpl ].y p rogtaine. A gjt)oot exaiple.1 o Lhis coties fromti 
the State of Tatiil NaduI, int Inudii, wlereo a thr:ee-tier 

tailenance s'sLelt was0 i IL(iiodtc u. SiciCe J971 ,abouti 
15, de() thandt pttmips have l-ei ibee ta I led and( ep-wel I 
about .i ot_ aLI tiutillt of s all w w e-lw itrid putmps,o ] 
serving villay-s itn L~t 1ilLd aMaS Of the State. The 
Lllre-l i sysLel intelinded t.o t:ov.i door is miaintLetnance 
OF tliese wells and puilips. 
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1)hning 'nd lflttfglnn ienlt 

The three-Lier ma.i ntenance system comprises the
 

follow ing service personnel:
 

1) Caretker at vilL g !elveil 

,l i l calia I ' v tIontI',r, whr uisi" I ly lives clos'Ali i ltr'l ,i ed' 

the' hal,ll ,, s n-hi I1-1ll ll(isig Ih v Ilagers. if' Ir'iay 

ti,ls 'ki'l ;;i o r !;o ii ;IIw ir -. r. tie is 
Lo 


lit, a;I ; li' r io r , ,irt i 

Pi VvIl ;I ti -s';ii' y a it llta it ll '(tllrt Oill illil "L-tl' aof;(i li, ( l l 

di n{lkill), w.' oiI s o qI''Iy autll onI Ll.u- ll,'~lliSl ope r, i jo aiiid 

mi or
Si' rvi i (j oI hau l lmtml l Hh.; i tra i Iei Lo it I. toi 
i'er, '111' i:; !;11)11 li itI 101S i 

tI 
, Ile is 

l 
ISO g Velt irs l w ton I a ls 

(I I IIoal .prv-it- .llllod lll ;Ijit irsF'id i ssli i th I' I s; ls l 

m-i'sii hrs Ca reI
Wh11 ,i ;) '1o,;il ,iii , e I;ik .r I ri's to Iix it , It 

LhP I.y pp iI l-pa iIr; nrieiIee oiltie (-I ii otl (I os ", II s'P ri Ii ' s; 

t wo II tr;I td!;, on' o l ihicih h othp os t; I o the( ) I cl(-Ieve I 

,Iitt vI" and l ti e I iir i t r ic ,lll tet ,I' 1)i!; t b i I v lll So fi r, 

2, (00) C ';I hive ieii n n 'Fami I Nalt St ate.net tk' i- ha te iraiiliisoiiii 

2) V itLL I' a I LItItI lit, kt levelI 

i ) eve ry hanliinollipss 

level. Ite is; ,i' the sule rvisiol of 
one i I er (v;eovij e iiie isrnir Iior I00 is 

ap innted at tih('Ilitk u r 
o ;I rei(ls'sL1It . oII i pt 

ti' viI gle allil 
the ilt-t Itivi'lo ne l i 010 .i' IJi ice 

f i r v Itaker', tin' fiI tir ir-i ('i'ds toa 'ar 
;11 t ll, o tril'a in ;, iI t ip' )roli Ieiii is I aitie(i in tie 'Lop 

eull o tih'he iii'ehtia li . 

L 
3) Lgii i I t iai L L ie Ills t - i ctL I eve 

III Case 4i1 the nir' . mi rliairs;, is the :uobile Leamri~ajoir it 

a. ti' i, ti i t r it 'velI wit h 1 roireels .o tie vii Iage iisi 

meei i ru,!;;-I. re iueI t li' I TIIhe is sil('h t esrii for every 

I 0ti "arilpm.ipi aii , II r'herelore, Lhis oi[ten i nivoIvi's a -leI ay 

ot a w.ek or ri-ure. Ti rehiiir' t his wait i rig, the 'tai I Nadu 

(Gav .r'r ll.it Inis isw rI'r(.uuriiirieni i rig olle Suich iL ll for every 50) 

haoI joip s . Airy r'×xi nSes iniurreui ill Llt reiia i rs are sha r'ed 

t (vi I Ikigetry th,' i, iov'rlriiiuit ;I'io tlie I ora i 'graim llrIlayil 
c(irrrr' ils). 

wa tet: suppl y p Ilant and equ iplsren tSome brea kdown of a 
t of the best maintenance 

to deal with such breakdown 
i.s ilev I table in p.i te 

measures; taken. In order 
eFficient ly and withL uilisitmum del ay, the following 

fac i iti es ;IolId he avai labI?:
 

- Workshrop fac I lty
 
- Suffic i erL sLock )f necessary spares, etc.
 
- Techiical tani
 
- Co111111n11 i ca Li oi fa :i I i Ly 

- D i ec tor y of add Lesses and naties of fi lms and 

suppli ers 

- 'Training p:ogramme. 
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2.0 Imergency operatiol 

Every commun ity wLer supply system, large or small, 
should have some emergency procedures which may have 
to be operted in ttrat: ions Such as earthquake, 
flood, or war dadihge. It mus-t be recognized that, ill 
such circumsllstances , Watef is probably the MiOSL urgenL 
need of people who wil I use any avaiable source, 
pol].uted or not, unless provision is made quickly for 
a supply of aa fe d L t I L Lu..oIIuiiIelidad ha t, soon 
after the iii tal Iat. ion of a new wadtL sysliem, or even 
before, a tdl tic inventory be made covering all 
available soulrces of water, publ ic uf private. This 
inventory shoulId i ic] tide persaoninellI resources and the 
available umeJtge(cy-Lype waLer supply equipiment, hand 
and lot.or puil)s, waLer -tLank .irieka, pipe accessories, 
mobile or potable Fi I L-r uni l.s, tools and spare 
parts, and chemiclsdl (espeidil Iy those for water 
disinufection plurpoes) . 

During emergencies, a minimum of 2 l itres of water 
per person s;hould be provided daily for drinkiny and 
3 l.i tres foi othez purposes, in such places as 
tellporafry shellers. In camps with tell s, a mWinimfin of 
10 Ii ttes per pei son shou Id be provi ded. This affoullt 
should be doubled for t le svpply oM t emlpora ry hospi­
tals afnd firsL-aid stcaL ions. While gitundl-water 
supplies from prope rly construcled wells, infi Iltra­
tion ga1ler.ies, and spring strucl ures may be regarded 
as safe, all surface water should be colsidered of 
doubtful quality. IL has to be disinfected by boil­
ing, chlorinatio1 or disinfect ion by iodine com­
pounds. The free cIIorine residua] in reasonably
clear water at Lies of emergencies should be not 
I ess th anf . 5 rg/l a fteir 30 fin tes o f contact for 
water that has not Deen f iltered. 
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