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Fore~~’ord

This workshop for shii ing of our experiencesand findings of the pilot project on
DecentralisedWater Supjly is an important milestone in the history and giowth of Socio
EconomicUnit Foundatiuii (SEU Foundation)

Socio EconomicUnits ~v~reestablishedin 1987 to facilitate communityparticipation,health
and hygienepromotioniii ComprehensiveRural Water Supply and EnvironmentalSanitation
Progran-issupportedby t1~Governmentsof TheNetherlandsandDenmark Socio Economic
Units also got involved i0 the sanitationwith educationprogramsconstructionof household
and institutional latrine~in collabotatioti with the Panchayatsand other iiistitutioiis This
programwith severaluni~1uefeatures,attractedwideattention

The formation of Ward Water Committees,selectionand training of Stand 1~ostAttendants,
site selectionfor standpo~tsby Ward WaterCommitteesetc were someof the water related
activities undertaken E,~erimentssuchasCost Recoveryfrom waterusers.Training local
women for minor repairs Fault Reporting Systemthrough Panchayatswere innovative in
nature

In 1996 Socio Economl( Unit Foundation’was formed to consolidateand build upon the
experiencesgainedin ~~a1isand sanitationsector

It v~asrealised that SuLihl community managed water supp
1y schemes,protection of

Ii aditiotial sources, i aiii~dter har~cit iili~ dc are t lie oiiiy viabic andsustainabid5()lLI( ions, for
theever increasingdrinking waterscaicity Mcan~\hile the sectorpolicy of theGovernment
was also undergoingchangesin the samedirection and the Grama Panchavatswere made

primarily responsiblefoi drinking ~ ater supply In this context this workshopis timely and
highly relevantas donutsincluding \Voi Id Hank hasconic forwai d to suppoit I )eceiitraltscd
and Communitymanaged~VaterSupply Schemesin Kerala

The Royal NetherlandsGovernmentthrough its Embassyin New l)elhi has l)ecn the main
funding agencyall along for the various activities of the SEU Foundation ‘I’he Royal
NetherlandsEmbassycamefonvard to supportthe establishmentofa TechnicalSupportUnit
within SEUFand to undcrtakca pilot projecton DecentralisedWater Supply, in 1997, in two
PanchayatsofMalappurainDistrict ~~hieredrinking\\atershortageproblemis acute

This documentnarratesthe experiencesgainedthroughthe pilot project ~llie sustainability
and cost effectivenessof small water supply schemes,inlpollancc of people’spaiticipation
etc are amply proved Fhe role and rele~anceof technical and social inputs from an
organizationlike SEIJFa~tdits fruitful collaboration~~ithPanchayatsneedto he emphasised
11 is also clear that additional tinancial t e~ouices is also requiredto caterthis basiciiccd to all
thepeople,especiallythe poor
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P0 Box 93190.2509 AD ThE HAO~

Thi.: +31 703068980
FIx~+31703589964

~ARCOD*~~,ç ~ 4
L.



We do hopethat this papci and today’s seminar~ ill contributeto healthydiscuSsionsleading
to policy decisionsand implementationstrategiesin the water sector

Our thanks are due to huge numberof organizationsand individuals for the successful
implementationof the p~ogrammeespeciallyThe Royal NetherlandsEmbassy— Mr Care!
D L Brands and Mr A~inashZutshi, Mrs Christine Van Wijk of TRC, Mr Shef
Gussenhoven,ETC MissiQn, Departmentof Local Administration — government of Kerala,
Cheekodeand Koridotty GramaPanchayatsS~UFoundationowesa lot to the peopleof the
two Panchayats,Panchayatmembersand staff, convenorsand membersof the usercommittee
and resourcepersonsassociatedwith the People’sPlanningCampaign Let mc expressour
thanksto Mr K M Nanibuodiri fur the technicaladvice rendetcd iight ii urn the inception of
TSU The Help of Mr Raj Kumar Daw, NAP Office Hydrabadis alsogreatly acknowledged
The dedicationand hard work of all colleaguesin TSU underthe leadershipof Mr IsaacJohn
andMi GeoigckuttyJosephiis thepi lute hictoi liii thesuccessof the l)IoJcct

Dr K N Panicker
ExecutiveDirector
SEUFoundation
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Part I

PresentStatus of
Water Supply Situation in Kerala

- An Overview
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I. Problenis related to \Vater Supply in Kerala

TheStateof Keralais well known for its lush forests,abundantrainfall, perennialsprings,rivers,
lakesandotherwaterbodies But ironically, Kerala is fast movingtowardsa severewatercrisis
The main reasonsfor this are inadequaciesin planning, indiscnminateexploitationheadingto
rapidlydepletingwatersources,andan everincreasingwaterdemandcauseddueto thespiraling
populationgrowth andaspirationfor an increasinglyurbanlifestyle Figure.1 attemptsto illustrate
this problemschematically

Fig. 1. Problemsof WaterSupply in Kerala
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1.! Diminishing & deteriorating traditional sources

TraditionallyKeralahadverysounds~stemsofconservationandmanagementofnaturalresources
of whichwaterconservationwasintegral part Thesesystemsnot only ensuredadequatewater
available for both irrigation and domestic needs,but also conservedrainwater to offset any
deficiencyin themonsoonsWhile shallowopendug ~%ellsmet thedrinking waterneeds,rivers,
streams(Thodus)and pondsmet the irrigation and otherneeds(washing,bathing etc) The
agricultural practice was also extremely conducive to water conservation,c g, the paddy
cultivation not only helpedin cropproductionbut alsoretainingtheexcesssurfacewateroverthe
groundfor a longduration,thusrechargingthepondsandwells

This situationhas totally changedtoday Paddy fields, pondsand eventhe ‘thodus’ are being
reclaimedeitherfor constructinghousesor for cashcropplantationsHeavypumpingfrom deep
borewells havecaused significantloweringofgroundwatertablesresultingin dryingup ofthe
shallower open dug wells 1’his drastic te~crsaIof water developmentstrategies(over-
exploitationon onehandandneglectof conservationmeasureson theother)hasresultedin large-
scalewatershortages
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1.2 Living & habitation patterns of people S

A typical featureofKeralais thehabitationpatterno~itspeople,who preferto live in adispersed
pattern, independentlyand on their own property, ratherthan togetherin clustersas in the
conventionalconceptofa “village” Hence,majority of householdsownedindependentsource
ofwater In waterscarceareas,poorpeoplesharedeitherneighbour’swell or a public well for
drinking water Pondsor streamswerewidely usedfor bathingamid washingpurposeslncmcasing
material prosperityandbreakingup of thetraditionaljoint family structures,led to households
splitting physically, aconsequentdivision of propertyalongwith needfor morewatersources
Dueto increasedpressureson the land,peoplenot only startedreclaimingold pondsandpaddy
fields for building constructionbut also startedreplacingopendugwells with borewells All these

phenomenaresultedin a gradualover-exploitationof groundwater on theonehand andacollapse

ofthe traditionsofconservationof wateron theother, contributingto thecurrentwatercrisis

Thepeculiardwelling patternofpeople(nghl in themiddleoftheir agriculturalproperty)and the
typeof land allottedto poorpeoplealso compelledthemto live in waterscarceareaswhereno
traditionalsourcesare available

1.3 Failure of Public Wells & Hand Pumps S

Under various government sponsored development programmes,particularly prior to
centralisationofwatersupplysector,public wells, called‘Panchayatwells”, were dugin almost 5
all theproblemlocationsofKerala In fact,until a coupleofdecadesago,thesewells constituted
themajorsourceofdrinking waterfor thepoorerpeoplewho couldnot affordtheir own wells

S
Two reasonschangedthis situationsignificantly due to Theinfluenceof Gulfeconomyon the
prosperityandlifestyleofa very largesectionof thepopulationof Kerala,resultedin manymore
peopleowningindependentproperty,building houseson suchpropertyalongwith independent
watersourcesSimultaneously,the introduction of pipedwatersupply schemesiii therural areas
led to thetotal neglectof theold Panchayatwells This resultedin collapse,deteriorationand
dryingup of thesewells

By early eighties,theconceptofdeepborewells and installationofhandpumpswasintroduced (5
in Kerala,especiallyin remoteareasMany handpumpswere installedundervanousgovernment

programmesby variousagencies However,hand pumpswereriot popularin Keralaprobably
becausethesewereseenas“public” sources,ascomparedto thesocialnorm of the“owned” well
As the hand pumps remain unusedduring the monsoon months, the stagnationcauses
deteriorationofwaterquality (bad taste)resultingin rejectionof thesameduring summer Yet
anotherreasonfor failure of handpumpschemesis thegenerallypoorquality ofconstructionof
bore wells and installation of hand pumps, and the near-absenceof a reliable maintenance
infrastructure

2
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1.4 Regionalpiped water supply schemesand their limitations

Over the past two decades,Kerala has been adopting a centralisedstrategy of planning,
implementingandmaintainingrural watersupply systemsKeralaWater Authority (KWA) has
beenthe sole authority of planning,executingand maintainingall watersupplyschemesin the
stateofKerala Ever sinceits formationasanautonomousbodyin theyear 1982,KWA hastaken
overall existing(small, mediumandlarge)public water1supplyprojects,throughoutKerala.KWA
hadconstructedmanynewcomprehensivewatersupplyschemesmost ofwhich are largeregional
piped watersupply schemesthat pump waterfrom rivers or streams,treattherawwater, store
it in hugeOverheadServiceReservoirs(OI-ISR) locatedon high groundanddistributedthewater
by gravity to 5 to 10 Panchayatsthrougha networkofpipe linesand public standposts Dueto
inadequate~, ‘ O&M system.theseschemesareperforming below satisfactorylevel
and peoplein rural areaare losi rig confidencein suchbig schemes

The mostconirnonargumentput forward in favourof centralisedpipedwatersupply schemesin
the contextofKerala is that, unlike otherstates,thereareno villagesin Keralaand peoplelive
in continuosstretchesof housesandassuch,decentralisedwatersupplyschemesarenot feasible
This argumentsoundsconvincingat the outset,until onelooks at the following facts

• Although the densityofhousesis very hi~h,-inmostof thecases,thelocalities facingwater
problemsoccurasisolatedclustersofhousesnumberinglessthan50, for which a largepiped
watersupply. schemeis not necessary

• Substantialportion oftherural population(households)ownswells While waterquality and
yield ofmostofthesewellsmaynot be satisfactory,themassiveinvestmentsalreadymadefor
thesewells cannotbe ignoredandeasily replacedby a regionalpipedwatersupplyscheme.
Waysand meansto revive thesewells shouldfind consideration

• With privatelyownedwells astheprinlary sourcefor drinking water,thepipcd watersupply
schemeis lookeduponasonly a standbysystem,usedin summerwhenwater level in the
privatewells are low At suchtimes the ability of the regional schemeto providewater
reliably to all its target usersis alsoolleri (1~1CSti011~1blc

Oneschoolofthoughtsubscribesto theview that centrahisedwatersupply schemescan still be
mademoreeffectivethroughcommunityparticipation Theconceptof communityparticipation
in this model is understoodasthe acceptanceofpiped watersupply schemes,avoidingwastage
of water, keeping the stand posts clean and prompt payment of water tariffs by the
conununity/ParichayntsNaturally, this approachhasfailed simply becausecommunitycannot be
expectedto maintainasystemwhich theydo riot considerastheir primarysourceandoverwhich
theyhaveno or little controlandespeciallyin timesofneed

3
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2. Decentralisation of \Vater Supply Sector

By earlynineties,thenationalpolicy on watersupply sectorchangedradicallyand thefollowing
ilnl)ol taut policy griideliric~eulerged

• ParticipationofthePanchayati-Rajinstitutionsandthe community
• Emphasison integrationofwatersupplyand environmentalsanitation
• Eniphasison the managerial,financial and environmentalsustainabihityof the facilities and S

systems
• Emphasis on supporting software features of institutional strengthening,community

developmentand hygienepromotion S
• Promotionanddevelopmentof’ appropriatewatersupplyproductionanddistribution including

theuseoftraditional systemsand methods
S

in Kerala,the implementationof’ thenationalpolicy to devolvegovernmenttasksto the level of
Panchayatin theWaterSupplyandEnvironmentalSanitation(WS&ES)sectoris graduallytaking
shape Legislativemeasuresin this regard areunder way However, implementationof these 5
directivesis very time consumingsincethe issuesinvolved in thedecentralisationofwatersupply
sectorarefairly complicatedin the institution context

S
It hasbeenwidely acceptedthat decentrahisedcomiliunity managedwatersupply schemesare
ideally suitedfor rural areas Although thereis unanimity on the needfor decentrahrsation,the
methodologyofachievingthis hasbeenelusiveandis only evolving slowly A numberofconcepts

for deccutralisationwatersupply sectorarcbeingput forth for consideration

KWA hasalso beenattemptingto move to~~ardssectordecentralisationAs a first step, the 5
existing singlePanchayat-levelschemesin thecustodyofKWA areproposedto behandedover
to therespectivePanchayatsFeasibilitystudiesof sucha propositionis going on in Malappurarn
district

S
Frustratedwith the institutionalinability to deliver water,people,at manyplaces,haveinitiated
schemeson theirown without any help from Panchayator GovernmentThedemandfor very
small water supplyschemescoveringonly partsof a Panchayatis observedto be arm increasing I
trendunderthePanchayatPlans The decentrahisationattemptsof watersupply in Keralacanbe

broadlyclassifiedinto threegroups

1 ParichayatModel dealingwith small schemes(outsidethe purviewofKWA) 5
2 Private Model dealingwith small schemesfully ownedand managedby community
3 NGO Model dealingwith communitymanagedwater supplyschemeswith financialand

institutionalsupportfrom non-Governmentorganisations .

However,not much is known about the number of schemesin eachcategory, their relative S
performance,rephcabr!ity,etc All the abovemodelsmight ha~e theirown situation-specific S
advantagesand disadvantagesThe first phaseof an indicative studyof a varietyof schemesin
differentpartsofKeralawer-e carriedout, during June1999

S
4 5
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Thedetailedanalysisofthis studywill only betakenup afterthestudyis completein all respects

5 However,a summaryoftheinitial findings is furnishedbelow

5 Positive featuresof Water Supply Decentralisation Models

• Applicable to all Models

• Peoplesparticipationis high comparedto thecentralizedpipedwatersupplyschemes
• Provedthe feasibility ofdecentralisationofwatersupplysector

5 • PanchayatModel

The feasibility ofplanningandimplementingwatersupplyschemesatPanchayatlevel
proven

• Potentialandscopeofpeoplesparticipationin governmentprogrammesestablished

• • PrivateModel

CapitalandO&M costsarefully borneby theusercommunity
5 Ability of the community in planning, implementingand managingwater supply

schemeswithout external“institutionalltechnical”assistancei~
S

• NGO Model
S

• Communityparticipationis high
S Facilitatedintroductionandpromotionof innovative/alternativetechnologies

S Limitations of the present efforts on Water Supply Decentralisation

• Applicable to all Models

• Sourceyield is seldomtestedand is alwaysover-estimated
5 Supply rateis decidedindependentofwateravailability

• Attemptsto improvecosteffectivenessneedto be takenup

• PanchayatModel

• Generally,costsharingby communityis marginal
S No cleararrangementfor O&M

5 • Private Models

Percapitacapitalcostis high
Sourcedepletionis commondueto over-extractionofwater

• Theconceptoffull costbearingis not replicableunderPanchayatirajsystem
-. especiallywherethecommunityis poor

• NGO Model

Replicability underPanchayatirajSystemnot known

5
~,S.
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1. Inception of Pilot Programme

Socro-EconornicUnit Foundation(SFLI’) hasbeenin~olveci in supportingcorimniunity-based
Water Supply &EnvironmentalSanitation(WS&ES) programmesin Keralafor more thana
decadeinitially underDutch andl)anishi bilateralas~istanccprogrammesfor watersupply SELJF,
being a partnerin the NetherlandsAssistedProgrammesin Kcrala in the field of WS&ES,
proposeda pilot demonstrationprogrammein communitybaseddecentralisedwatersupplyand
sanitationprogrammein 1 997, to dc~chop replicableinstitutional modelsat thePanchayatlevel
The Review and SupportMission fOr the Netherlands-assistedWSES projects,which visited
Keraladuring April 1997,recommendedthecreationof theTechnicalSupportUnit (TSU) under
SEUFto implementthis pilot programmeBasedon theencouragingresultsfrom theTSIJduring
thefirst six monthsof preparatoryphase,the Pilot Programmewasinitiated in April 1 9~)8

1.1 Objectives of the Pilot Programme

• Thegeneralobjectiveof thePilot Programmewas to find optimal andsustainablesolutions
to the problems pertaining to water supply and environmental sanitation at the Panchayat

• level

Thespecific objectivesofthePilot Programmewere
S

• to study, field test and disscniiirate irifor ination on the cfkcti~enecsand iruphicalions of
variousinstitutional optionsin planning, implementingandniaintainingcommunity-based
systems in WS&ES Sector, in accordance~vith the provisions of decentralised
Panchayatirajdelivery system

• Selecting, adapting and promoting app~ropçj~technol~g~ç~in water supply and
environmentalsanitation

• To study,field test anddisseminateinf~rrnatio~on prorimisilig. sustainableand rcphicablc
technicaloptions in thefield of’ ~ atermanagementand cn~ii onmentalsanitation

• To support building of the institutional capacity at the Panchayatle~elin planning,
implementingand maintaining conlmunit\—based environmentalsanitation and water
rirarragermreritProjectsin Kci ala

1.2 Pilot Area

SinceMalappuramwasconsideredto be themostbackwarddistrict in Kerala, it wasdecidedto
selecttire pilot areasfrom r Iris district a~pci he fOl lo~~rnt~crrtci Ia

1 At leastone Panchayateach, representingcoastal region, mid lands and high lands
respectively,facingacutedrinking aterproblems

2 Existenceof astrongfelt-needby the peopleto solvetheproblemsof watersupplyand
their willingness to review their existing Panchayatplans (if need arise) and adopt
alternativeand sustainabletechniques

3 Ample scopefor introducingasmany alternative,community-basedwatersupply and
managementprogrammessuchasrainwaterharvestingand waterconservation

4 Therapportwith communityde~elopedby SEUFthroughits earlierinterventions



Pu/oi Proj’c t Rrpori
SL ‘1~JrorA~rIuopon If 0/L’r Supply Dece,utrc?ILcat,u,,, ‘Trrs’andrurn, 18 Ociobcr, 1999

(

MalappuramDistrict

Lc’gend Not to ccaie

— — — Stale I3oundar~

Disinci I3oundai~’
__________ Main Road

S
S

•

S
S
•-

S
S
•
S

S
S
S

N

knin~t~ikn

Kn,iri~i,

L)~sti

Ko,Jnkko.k

Kciala
l~mii \ridu

Aiuhian Sea

Kerala

151,
hUt

Sc,ilc

0 20 .10 60 8(1 100 Km

~IcNis sore

To Kozhikkodc ,

Uo i’~Lidkk.1dU

S
S

S
S
•

•

lo (iuru~a\ur

Fig I IndexMap of MalappuraniDistrict



S

S Pilot Project Report
SKI ‘F Workshop on If ‘flier Supphi’ l3eceniral&sai,on,Trivandrurn, 18 October, 1999

• In consultationwith theDistrict authoritiesof Malappuram,threePanchayatsrepresentinguplands
andmidlandareasrespectivelywereselectedTheywere

S I, Chcekode - RepresentingUpland l’eatuies2. Kondotti - RepresentingMidland features
• 3 Perurubadappu - RepresentingCoastal area

S Dueto severalpracticalproblems,thework at Perumbadappu(coastalregion)could not continue
• Fig 2 illustratesthe locationof the Pilot PanchayatsTable I furnishesa summaryof salient

features of these Panchayats

Table I Salient Features of thePilot Panchayatsin MalappuramDistrict

Panchayatdetails Chekodc Kondotti
Taluk Eranad Eranad
Village Muthu~allor Kondottv
Area 46l2SgKms IO72SgKms
Numberof Wards 15 10
Total Households 8272 3429
ScheduledCasteHouseholds 1050 391
Male Population 20836

21281
10793
11120FemnalePopulation

TotalPopulation 42117 21913
Scheduled Caste Population 4754

83
3698 -

55Number of Water Scarce Locations
Numberof ProblemHouseholds 2456 1343
Percentage of Problem Households 30 % 40

S
S
S
S
S

S
‘S

S

5

S
S
S

‘S

2. Strategies

As in the case of any pilot programme,thestrategiesandprocedureswerevery flexible andwere
refined as the programme progressed. However, some broad principles followed by TSUwere

The planning and implementation of all the Panchayat level components of the programme
(excepting the technical experimentation structures) would be done by the respective
forums of the Panchayats through theNeighbourhoodGroups-NHGs,afterpooling the
capital share from SEUFandState funds
Until the local institutions attain the necessary capacity, as an initial strategy, TSU would
assume the role of an implementing agency at the PanchayaifBlock level This would also
facilitate on-the-job training andcapacity building
The extent of financial support would be restricted to partially covering the problem
villages through construction of demonstration structures only The emphasis would be
on institutional aspects of planning, implementing and managing the systems and the
mobilisation of local resources
Regarding selection of the beneficiaries, TSU would fully depend up on the existing
Panchayat institutions However, priority would begiven to thosewho werewilling to
organise into groups, and top priority would be givento womengroups.
Substantial sharing of capital cost andtOll sharingof O&M costwas one of the important
components for planning For this reason, TSU would aim atlencourage cost effectiveness
in all its activities

3
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3. Planning Principles S
S

‘Fime successol’ coniinuruty baseddc~elopiiient piugianmueSgi catly dependson the pi_ocessin
which it is developed!plannedand TSU hasattachedgreatimportanceto this S

-~ - -

However, the experience of the Pilot Projecthas revealedthat themeare many constraintsin
adapting even certain basic principles of planning for sustainableprogrammes,which will be S
discussedlater Following planningprinciples/assumptionswerefollowed

• Generally, the problem areas occur mostly in small and isolatedclustersof20 to 40 houses S
• The planning should start at participatory worksh~ps with members of the problem clusters.

At fin st, theexistingproblemwas Lindenstood cleanly,using theWard ResourceAdvantages
and disadvantages of’ various possible alternativesolutions were discussedkeepingthe •
environmental, financial and institutional sustainability in mind This was followed by selection
of the most appropriate solution (Table 3 1) These discussions were moderatedlguided by 5
experienced resource persons 5

• Establishingtheadequ~çy(quantity and quality) and sustainabilityofthesourcesthrougha
minimumseriesof scientific testsprior to preparationof plansandestimateswasmandatory.

• All the piped water supply schemeswould be with houseconnectionsand the per capita 5
supplywould ~ from 20 to 50 lpcd, meaningthat a schemewould be consideredinfeasible
if the percapitawateravailability was lessthaii 20 lpcd andevenat placeswherethe water
availability wasmore,thesupplywould be restrictedto 50 ipcd to control ovendrails

3.1 Technical I~’1odelsof DecentralisedWater Supply Systems

S
The problemsrelatedto watersuppl~and their respectivesolutionsaregiven in ‘1 able 3 1 These
havebeendevelopedin the light ofthe following

• Tentativefindinigs ofTSIJ on thetechnicalfeasibility, financialviability andsustainability
• Study of similar systems in otherareasand adaptationto local situations S

Thesetechnologyoptionswerenot only cii’ nronmcntall~ sound anduser-friendlyE)uI alsocapable S
ofcreatingplenty ofemploymentandincomegeneratingopportunities Althoughfew optionsmay 5
not be applicableto someplaces,this tableprovidessearchlogic for options(if thefirst option
is not applicable then one needs to go to the next and so on) More technicaldetailsof these
options are given in Annexures I to 3 5

4. Institutional Arrangement
S

As per the provisionsof the Panchaytirajact of Kerala, the fund allocationand the tentative 5
planningare doneat the Panchayatlevel. followed by the detailedplanningat theGrarnaSabha
‘Flic E’anchayatwould do the iniplenmienitatnun either liii ough the User Coimminit tee (tiC) as a 5
Convenororthroughtherespectiveline departmentTheTSU foundthat this arrangementcould
he madeconducivefur planrnitm~of Stn’.tahtiai)lC C nmunnty—based\VS&ES ~1O~I aiiirncs

S
S
S

4 5
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‘[‘he institutional arrangementsat thePaneliavatLc~ci asper thePeople’sPlanningCampaignare
asfollows

- Panchayat
Committee

TSU has introduced the i’ollowinig modifications in the institutional arrangement.which did not
violatetheprovisionsof PanchaytirajAct, and ~~ercIbund lobe acceptable to the Panchayats,
Grain Sabhas,andthe NI IGs

• TheNHGs/UCsmust bemademandatory
• While thefundallocationand prioritising sectorareascouldbe doneat theGramaSabha

and Panchayat level, detailed planningshouldhe doneat theNHGs/UC level
• Normally,TSU would ensurean efficient planningand implementationof’ watersupply

systemsby requestingPanchavatsto comply with the basicguidelines(2, 3, and 3 1)
However,where’verthecapacityof Pancha\at and\Vard level functionaries,Task Force,
and theNHGswere foundto be extremelylimited asfar asplanningand implementing
sustainablewatersupply systems\\ere concerned,and if the Panchayatwishedso, the
responsibilityof detailedplanning arid rnipleniientationof theentire VVater Supply Plan
couldbe vestedwith TSU on a turnkeybasis,~~ho~~ou1ddo thesamein consultationwith
and participation of the NHGsand Panchayat

• O&M of the systems created in the rural ancas ~sould he vested with the UCs/NI IGs

S
5

IS

Planning
Process

5

S
S
S

S
S
S
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Table 3.1. Solutions for Water Supply Problems

Scope
-

in the orderof pieference)

Soliiiioi is br ~aiious pi oNciii en(cgoi i

I’or householdsfacingwater

prohlcii for lessthan3 months

l’or householdsthcingwatcr
problemfor mole tiu.in 3 inonthc

Scatte
red

ikuse
<15

Dense
(15-SO)

l)ense
>50

ScOt
ered

Dense
<15

l)~nsc
(15-50)

Den~
>50

1.Manual Drning Systems(Sourte<lOO m)

Scopeof improvingc\istiiig drawwells IWR PWR 1WR PWR

NewOpen Dr~iwWell ‘ Yes

De~elopingSprings Ycs

Rchahilutdtionoil ~~lstingi land Pumps Ye~ Yes

New1-land i’unips Yes

2.Gra%ity Pipe Supply (Source>100m), and
community i~ouldbe able to sharetapltai cost

Spnngyieldmg>160 lpdJ family anda graviix
main length<25 mlfaimly GS GS GS CS GS GS GS

Streamwaterneedingtreatmenty ieldmg> 160
lpdJ family ajid a gr main length <25rn/famil’ GST GST GST GST GST (iST GST

Ponds/Quamesneedingwatertreatmentwith
meanarmualstorageof30000i/farmi’,anda
gravity main length <20 mIfamil~

GST GST GST GSF GST GST GSJ’

3.Puniplng Schemes (Sourve>lOO m). and
communlt~s~ouldbe able to sharecapital cost

Spring~‘iciding> 160Ipd/ faniil~anda pumping
iiuaiii length<25 iii/I,tinil~ I’S l’s is I’S
I ‘\i’.iiiig I~oie~ \ ieldiiig II) IpIi/Iaiiiul~ miLl

pwnping iiu,nn length<25 in! fainil~ I’S PS PS PS

E~isiiiigOpenwells~sc1dingi 5000— 200(X) lrd
iiiisl ~ ~un1pinginiiiii length <I SinJl,iiuil’s I’S PS

Existing Pondsneedingwatert.reatinent~~it1i
meanannualstorageof 300001/famils anda
pumping main length<15 mIfamii~

PSI PSI’ PSF

Sti earnwaterneedingtreatment~ielding > 160
ipd/ family arid aprnpmain length <25mIfanul~ PSF PSF l’S I PSI

Newborewells~ielduig >50 Iph!t~unil’~and

PUiUl)i ng main length<I (in i/I~iiiiii PS I’S I’S PS

New’ Openwellsyielding 15000— 20000lpd and
apumpingmamlength<1 SmJfamilv PS PS

4.None of the abo~e kWh RWII RWII RWII RWII RWFI SPS SPS

S
S
S
S
S
S
S
S~
S
S
S
S
S
S
S
S
S
S
S
S
S

S

IWR
PWR
(;S
(iS 1
PS
PSI

Si’s
RW1I

hridi~idual Well Rehabilitationto imrro~e thequalit~and‘yield of the“eli
Public Well Rehabilitationto unipro~e thequalit~andyield of thewell
;~itv Scht’iiics I)JISC(I (iii ~ iii~~’ii% itli iifliR idiiiil liu’ii’,c CPliiiCLIiIinS

(;~avit~Schemesw itli Slow Sand1’ itiratton & Chini niation w ilk houseconnection
PumpingSchemes~ ith houseconnections
PumpingSchemeswith Slow SandFiltration & Chlonnationwith houseconnection

Specialpumping schemestrom blur sourcc’~,soTnetiincsrequiringticatinent
Roof Watei I Iancstiiug
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5. Project Cycle/Process
S

As iticittioned cather, theentirepiocessofplaniiiiig and implementingwatersupply schemesin
the pilot area was done as per the recommended procedures of the Peoples Planning Campaign S
However some innovative elements were introduced to further reinforce, accelerate and ensure -

transparency of the entire process The Table 5 1 illustrates the step-by-step procedures in the
entire project cycle It may be noted here that the actual sequence of activities presented here are 5
slightly different from what actually happenedin thefield, becauseofpracticalreasonssuchas
unexpected rains, and the requirements of Panchayats to show physical and financial progress 5
before 3l~ March But with little more systematic planning, these problems can be overcome in
tutureand this project cycle canbe followcd S

5. I Planning Process

5.1.1 Preliminary Panchayat Meeting

S
Every Paiichayat may have developed one 5-year planin ~~limchplanswere also incorpoiated for
WS&ESsector ‘l’he problem locations and the tcntati’se solutions for each Ward were also S
discussed in these plans From this, themost deservingand priority areas(Wards)to be tackled
in the succeeding plan yearwereselectedduring this meeting

In a meeting of thePanchayat members, TSU representatives would explained the outline of the
Programme, planning principles (31) and thegeneralstrategiesproposed(Chapter2) in planning, 5
implementing and maintaining the schemesFig 3 illustrates Proposed watersupplyschemesfor
Chekode Panchayat 5

5.1.2 Orientation in planning and implementing community managed water supply S
schemes

in ajoint workshopwith TSU, thePancha~atandBlock level functionariesinvolved in
planning, the new concepts,strategies,andprinciplesof planningwatersupplyschemesare
discussed,and internalisedby all

5.1.3 Crania Sabha(Ward Level) Meeting

Public meetings were held in all the selectedproblem~‘sardswheretheprogramme in generaland
the purpose of studying the problem in detail and preparation of database was explained Few
resource persons and volunteers wereidentified to assist in such resource survey

5.1.4 Participatory Resource Inventory & Bench Mark Survey
S

WardLevelResourceMaps
I-

TSUprovided training to the selectedvolunteersin theresourcemappingand household(Bench
Mark) data collection Afler the training, tinder the supervisionof TSIJ, resource mapswere
picpaicd lör the selectedwards using the revenuecadastralmaps as basemaps Following 5
information were are mapped

1 Surveyboundaries, roads & footpaths
3 All houses (with House Nos),shops,temples,mosques,schools,etc
4 VVatcr supply statusof eachhouse(severity of problem)
5 Watersowces(wells with status,tanks/ponds,spi ings, and streams)

A typical wardresourcemapis illustrated in Fig 4

S
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- Table 5.1. Various Processesof Pilot Programme

S

No
Activity (output) Actors/Participants Role Inputfrom TSU

I Approval of FiveyearPlanof Panchayal TaskForce,Dcv Seminar.,PanchayatCommittee
Planning Board

Preparation,Approving
‘ Nil

2 Approvalof AnnualPlanof Panchaya,
SectorPnontmsation,FinancialAllocation

TaskForce. (irama Sabah. PanchayatCommittee
DLEC

Preparation
Approving ReferenceCentrefor RWS

3 Orientationin planningandunpkmenung
communitymanagedwatersupplyschemes

GP Member.TaskForce.Local ResourcePerson
Key ResourcePerson

Partlcipator)Learning AwarenessRaising/Orientation

4 WardwiseResourceMapping.Data base LocalResourcePerson
WardMember

On thejob learning
Support

On thejob trainingof LRPs

5 Organisingcommunityin problem area
(NIIG)

UserGroup.Ward MemberLRI~ Participates.Leads.Motrvatcs
Guides.Facilitates

Trains LRPs in organising.av,arcness
building

6 SourceIdentification& Assessment UserGroup(NIIG)
LRP

Assists
1’echnicalStudies

Trains LRP

7 Survev.Plan.Design& Estimates TechnicalStafL’LRPs
UserGroup

Desmgn&Estimates
Assists

TrainsTechnicalStaff& LRPs in topo
suncy,designs.introduction of cost
efficient options

8 Preparationof Draft Micro-Plan for CMWSS Task Force
WardMember

PreparesPlan
Assists

Guides Task Force

9 Approvalof Micro-Plan GramaSabah
PanchCommnittee

Reviews
Appro~es

Facilitates& TechnicalCounselling

10 OrientationtoBLEC BLEC Members.Pancha~atPresidents
Task ForceMembers

ParticipatoryLearning Orientsandfacilitatesin preparmg
guidelinesfor accordingTechnical
Sanction

Ii TechnicalSanctionof Schemes BLEC TechnicalSanction Athisoiy

9
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Groups LRP
UserGroup

Facilitates.Electionof Committee
members,Rgistenng,Openingof
BankAccouniCollectionofuser
share
~

TrainingtheLRPs,TrainingUser
Committeesin Book/AccountKeeping,
Explainingthe roleduring
implementation,Purchaseof local
matenal,Surrenderof landsfor source,

tank

Committee Con~enorsofUsercommittees.Pancha~at
President.PanchayatSecretary.TaskForce
Chairman.TSU

Preparationof ProcurementCntena Advisory

PurchaseCommittee
UserCommittee

Pipes,Pumpsetc
Cement.Sandetc

Adviseson Quality

UserCommittee
TechnicalStaff.LRP

Logistic Support
Tech SupervLslon

Trainingin low costlncw technologies.
Techguidance

Con~’cnorsForum
PanchMont Committee

Problem’Shanng
ProgressReview

Facilitation
Socio-TechnicalCounselling

Con~cnorsof Usr Comm
LRPTI’cch Staff. LocalPlumbcr/Llectncian

Luspeclion..Recufication
Training in O&M

Training in O~M
TechnicalCounselling

ManagementS~stern Pancha’~rat

UserCommittee
Tanff fixation.. Proceduresfor handing
o~er thesystemto usercommittee,
Identificationof supportservice
s’,stemforO&M

Facilitates
.

Scheme& I-landing Over WardMember
Usercommittee.TechnicalStaff

Completioncertificates.igning of
a~rcementsformalhandingover

Nil
,
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BenchMark Survey

This databasewould be required to assistinpj~nni~gas~sc1lascorppari~gtki~p~ctof the
schemes l’he databasewould generatethrough a simple householdlevel cjuestionnairc The
household survey covered the follo~~ing information

Population details (Adults, children,cattle)
2. Presentwateravailability (quantity.quality, andduration)
3. Presentwateruse(Seasonal,for variouspurposes)
4 Sanitation,healthstatus

l’lie resource maps were used to delineate the cluster of houses facing the most acutewater
problems (both quality andquantity),which would thenbe formedinto NHGs

Establishingthe adequacyandsustainability of J~atersources

This would be doneby measuringthe yield and quality of the source water during the peak
summerWhile it was relatively easyto study the yield andquality of existingsources,for the new
open wells, one had to actuallydig a trial well at the most feasible location and measure the yield
andqualityduringthepeaksummer (ReferAnnexure7)

5.1.5 Shortlisting Priority Problem Locations

• \Vard level CraniaSabhameetingsweme organisedin the selected\Vardswherethe respective
resourcemaps,particularly theproblematiclocations,along with thepopulationto be servedwere

• explained Dependingupontheseverityof problemandotherconsiderations, the habitations and
thepopulationtç be coveredin thesucceeding‘~car~asfinalised Rcfciring to thetable 3 1, the

• typesofschemesweretentativelyselected

5.1.6 Allocation of Funds

In aPanchayatmeeting,tentati~veWater SupplyPlansdevelopedat the selectedGramaSabhas

werediscussedTentativefund allocation~~erethenm’ade on thefollowing basis
Manual Drawing Systems

S No Item
PerIlouceholdAI]ocaiion (Rupees)

Pancha~at ~er F~tcrnaI I olal

I Springs )() 13,~~ 20t) 500 1 50t)

2 Open Wells 1800 200 1000 3000

3 1 land Pwnp’, ~0() i 00 500 1500
t1p,~J
13

PIJ;fd ,~‘aters,,;i;i!p cc/icinec

1N~

2 -

Iteiii

Pumping
Gravit’~

PerI Jou~clioldAllocation(Rupees)
Paneba~at

30(U)

2200

J User

~ 1000

j11z~/. 600

External

30001

2200J

‘1 otal

7000

5000

5

I.

~‘

Roof WaterHarvestingSystems -
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Not to Scale

A typical Ward ResourceMap of Clicekode Panchayat
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5.1.7 Approval of Plans by Panchayats

The draft annualplansfur all the activities inrRidiii~~~atcrsupply sectorfur theentireParichayat
\\‘iC tIi~~&’iv;’.i’d iii tli~i~’.p~~-ti~eI ii. lut,. I’’ I Iii’ \\.I’~ (uhlu~\.’III~V(lI’,CII’,’,uIIi .111(1 II)l)i(I\.II hy

5 the (Jtain Sabliain a“DevelopmentSeminar’’ I his planv~asthen linalisedand appio’ ed by the .~

PanchayatCommittee The TSLJ assistedin all the pi ocessesby providingcritical inputs
S

5.2 Motivating & (irganising Community

I laying approvedthe tentative__pjj~i,~sloi v~atci supply schemes,the t Jscr cnulimunity was
motivatedandorganisedasfollows

5.2.1 Usercommitteeat NIIG level for Coniniiinity Water Supply Schemes

A seriesof meetingswere held with the User community to discussand negotiatevarious
5 conditions!strategiesfor planning.implementingand maintainingthe schemes1 lie pointsunder

Sections2 0 and 4 1 vvcrc fully endoised Secondly, the extent, type and method of User
S contributionwereagreedupon in pnnciple A cornnhitteeconsistingof40%womenand60%men
• was constitutedwith an agreementto registerunder SocietiesAct later The responsibilitiesof

the committee weretentativelyagreedup on asfollows

S
S I Assistingin detailedstirs e~arid plaiiriiiuz2 Mohilisitig tJsci coisti ihtitinri~

I’akun~the lead iii iiiiiileisieiilatinii ni the ;‘ini’,i ;iiiiiiie uiidei the stipeivi~lnri ~if I St J

4 Generatingacorpus’depreciatioiifund
S 5 Managing the O&Mof the schcmeincludingcollection of~~atertariffs

5.2.2 User Group for lndi~ idual R\\ H Schemes

Thebeneficianesof RoofWater Harxestintzschemes~~ereformed into informal groupswith the

following limited purposes

To explain the principles, advantages and limitationsofRoof \VaterHarvestingSystem
S 2 To conduct exposuretrips to successfuldemonstrationmodelsin the samePanchayats

3 To explainthe type,kind arid methodof Usercontribution
4 To explain the O&M ofthe schemes

‘I hesegroupswould ceaseto exist aflei the physical implementationof the schemes

5.3 Detailed Planning

S This involved detailedtechnicalsur~ey.picparationof schememapsshowingthe locationsofthe
sourcesupplyreservoir,pip~lines,houseconnectionsetc by theTSU assistedby theUC andthe
trainedvolunteers As mentionedearlier, ‘I’S( I gavegr~atimportanceto cost effectivenessand
many cost-effectivemeasureswereintroducedwhile designingtheschemeThesetechnologies
arediscussedin Annexures4 to 6

TSUhas developed s~~ledatafomiats that canbe usedto collectbasicschemedataby a trained ~,L
vil1a~erA computerprogrammehasbeen de’~eloped by TSU for preparation of designs and ~ ~

estimates of’ all types of schemes Using these tools, it becomes feasible to prepare designs and
estimatesf’oi a numberot’ schemesin short I inie Since the chancesof’ thesedesigns& estimates
goingwrongarevery remote,theappro~al by the PanchayatandBLEC canbe very scientific

13
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5.4 ResourceMobilisation (Water Supply Schemes)

5.4.1 Mobilising User contribution

In the water supply sector,TSU’s experiencein cost recovery in Kondotti was pioneering
Peoples’ contribution went up from nothing(in K~VASchemes) to as high as 40% in the schemes
being implemented with TSU’s assistancein CheekodeandKondotti In fact,now theUsershare~- is beingstatedasa pie-conditionin all the schemes Further, fully sharin,g the O&Mcosts by the
Usercommunitywasauniquefeatureoftheschemestakenup underTSU. In newschemes,the 5
scope of increasingthe peoplessharewould be exploredwith the formation of.~jcjo_credit
groupsof beneFiciarieslinked up to Financingof water supply User contribution For individual S
roof water systemsis proposedto be raised,asa high demand is expected 5

The collectionoftheU~,erco~ribgtionwas themosttime consuminganddifficult process.The
arguments put forth against suchcontributionswere

• While everywhere,thewater supplyis freewhy shouldthis groupbe required to
pay S

• Theusergroupwaspoor andcould not afford to pay

The arguments in favour of contribution for piped watersupply schemeswere

• While thegovernmentpiograirimesprovidedonly public taps or handpumps, the 5
presentprogrammewould providehouseconnections

• The schemewould be plannedand implementedby theusergroup S
• The schemewould also be ownedand run by them

For theindividualRainWater Harvestingschemesthenegativepointsput fonvard were

• The cost wasvery high and thewateravailability was very limited
• Would the quality of water i emaiti good thi oughiout theyear’1

Thefavourablepointswere

• Userswereconvincedaboutthe ~~aterquality (test resultsand actual taste)and
utility aftervi siting ademonstrationRWH system

• RWH systemswere particularlyusefulwhereconventionalwater supplysystems
werenot possible

• TheRWH systemswould be individually owned
• Waterwould be availablethroughtapsnext to the household kitchen
• The RWFI systemsrequiredlittle or no maintenance 5

TheUsercontributionwould be collectedby thecommitteesand depositedin a~Q~j.Quh1 S
Bank_Accountin about5-6 monthly installments As soonastheentirecontributionis received,
the amountwould be transfemred to the PD accountof Panchayatagainstareceipt

5.4.2 Transfer of Panchayat(Plan) andSEUF(Dutch) Funds S
S

SEUFhasbeenrecognisedasa competentImplementingAgency by the concernedPanchayats
througharesolution ‘fliis meansthat SEEJFcanreceivethefunds from Panchayatsandimplement S
the schemeprovided the financial and project implementationproceduresof SEUF are in
compliancewith correspondingrulesof the PanchayatirajAct Oncetheprovisionalapprovalof
BLEC wasobtained,the hirst installmentof’ Panchiayatshaiewas itansferredto a ‘I P accountof
SEUF (openedin the Treasuryor a recognisedNationahisedBank) SEUF then transferreda
matchingshareoffunds (from theDutchassistancefor theproject)into thesameaccount.After 5
the Technical Sanction(TS) was obtained and sufficient progresswas madewith the first
installment,and after the Usercontributionwas receivedin full, thePanchayattransferredits I
secondinstallment,alongwith the UserContribution,to the TP account

14
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5.4.3 Procurement of Materials
S
S A purchaseCommittee consisting of Panchavatmembers, Chairman of the ‘l’ask Force,r~presentativesof’ the User Cdmmitteesand officials of’ TSU decideduponthe specifications,
• ~ materialsFor supplyof pipes.motorsandbulk items,

quotations were invited fli ~mreputedcompanies ‘1 he Purchase Coinniittce studied thequotations
and selecteda few supphicis,companiesand respectiveproductsandapprovedtherates Quality
of theproducts,quick andprompt supplyofmaterialsand availability of aftersalesservicewere
consideredto be importan~factorsin additionto a competitiveprice Theactualprocurementand
paymentwasdoneby ISIS

5.5 Implementation of Water Supply schemes

5.5.1 Piped ~VaterSu~iplySchemes

5 As soonas t lie cominitte.- collectedt Ire fir st few iii sthi hinentS of t Isei coin r ihut ions, the work
staited siinultaircouslvat all places liii s is riecessarv to boost tine nrni ale of the beneficiaries

5 Afler all, seeingis bclie~iirgAlthough SkLF was the implementingagency,mostof the work
(arrangingskilled andunskilled lahours)was organisedhvthecqmmittee

S
. l’he diggingof ti ciichcs fn~pipelines as (lone inn oneon Iwo daysby thehcticficiaiics I hieniselves
throughfree labourin a bi~festivemood with community lunch.etc ‘I he diggingofthewell was
fully doneby thecommittt~-ewho called for quotationslocally andawardedthework to the most
economicalandefficientpersonon contractbasis Thesupervisionandpaymentwasalsobe made

5 by the committeemembers The paymentwasreimbursedby TSU aftercheckmeasurementlater
Installationof pumps,con~tructionofFerrocementsenice reservoir,laying ofpipelinesetc was

• doneunderthedirect sup&~rvisionof 1 SU

5.5.2 Roof~Vaterilanesting Systems(Indi~idualand institutional)

I hiesewoiks were donel~1St I ~~ithitine lull participationof l,ciieticiatics Ar iaru’eiiieirt an(l
tiaiispoitatioii of all matci .nls \‘.~5 doneprior to tile iii0ii~.0O!i ilhl(l tire coirstiuctnnii slaited in as
many placesaspossibleassoonasthe monsoonstartedandcompletedby endoFSeptember,so
that curing couldbe donej~ioperly(all the locationswereremoteanddependedupon rain water
mi construction and cui iin~)and the tanks erIlild be filled ~ith the NF monsoon

5.6 ProgressReview & Moniloi i~igof W’ater Stipph’ Schemes

(he Usem comiiiitlees,jointly with l’SI. n e\icw ed arid n~ionitoredthep~2~tessOnly ii Ilici e were
any problem,the matterwas being referredto the Panchayatlevel monitoring committee ‘The
convenorsofall theUCs m~teveryfortnight at TSU office and discussedtheproblems However,
sincethe presentpilot programmewas the first of its kind by TSU its successin quality of
construction,c uittistiond speedof progresswas\ery importantto TsLJ Due to
this reason,weeklyreviewand very closemonitoring of progresswasdoneat theTSU level

5.7 Commissioningof Water Supply Schemes

It wasdecidedthat the Pauchayatswould initially hold all the communityassetsfor at leastsix
monthsandassuchtheelectricityconnectionsfor thepump houseswould be takenin thename
of Panch~yatThis would bç~handedO\ er to theUsercommitteesafter theywereregisteredand
hadgenerateda corpusfund Theschemewould formally handedover to theBC afterthesource
yield hasbeentestedduring peaksummer.trial.run of theschemecompletedfor at leastone week
and tile waterquality hadbeentestedandcci tnli~d

IS



6. Physical & Financial Progress

All the 18 communitymanagedsmall watersupply schemesin Cheekodeand four community
managedsmallwatersupply schemesin KondottyGrarnaPanchayatis being implemented as per
the schedule and specifications Since open well is the sourceof majority of the schemethe
diggingcouldstart only in the lastweek of April afterwaiting for thewatertableto recede While
the digging work of 10 wells could be completedas per schedule,due to unexpectedearly
monsoonrain in the secondweek of May the work in the remainingfive wells could not be
started Onepumpingschemeandtwo springbasedwater supplyschemesarefilly commissioned
andotherschemesareeither in progressor completedbut waiting for the newerconnection The
table6 1 givenbelow showstheprogress

‘Fable 6.l.’I’SU supportedcommunitybased
water supplyschemesin CheekodePanchayat

Si

1

Ward Scheme area PopulationBenefited
Source

identified
Estimated
Cost (Rs)

Progress (%) Total
Expenditure

tI Cheruthadam 550 Well 435937 75 170729
2 Itt Anamaynlthadam 185 — well 162887 75 70861
3 IV Kuttikkadu 280 Well 202310 70

100
98800
1131064 V Ottupara 110 Well 181411

5 Vt Karattuchola 215 Spring 165422 100 111024
6 VI Thadaparambu 216 spnng 111436 100 134581

7 VII Erambrakunnu 155 Well 156443

—

100 135608
8 VIII Rayinkode 215 Well 151118 85 94318

9 IX Vettupara 120 Well 141607 100 108252

11 X Poolaklcathadam 136 Well 132241 70 45695

11 X Multenmadakkal 171 Well 154791 100 107652
12 XI,XII Cholakkunnu 155 Well 120354 100 102456

13 XI Chundathuc hola 127 spring 111416 100 118805

14 XXII Kundurnanuu 270 Well 212860 80 75406

15 XII Avittamkunnu 135 well 135364 75 61406
16 XV Thanolnpurayi 139 Well 142381 70 67355
17 V Maniparambu 55 Well 44546 100 40615
18 III Mundakkulam 210 Borewet 15000 100 14750
19 I Kottaparambu 700 well 30000 100 28960
20 I Muthvallur School 700 Rain water 120000 100 121407
21 All F C Tanks nos 16 95 Rain water 240000 100 223853

Table 6.2.TSUsupported Community based
— water supply scherites in Kondotty Panchayat
SI
No Ward Scheme area Population

Benefited
Source
identified

Estimated
Cost (Rs) Progress (%) TotalExpenditure

1 viii Kottaparambu* 900 Well 450000 100 44300

2 ix Thaithottam 325 well 100000 75

3 i,iii,iv Cheppilikunnu 280 Well 30000 100 29465

4 FCTanksnos9 55 ~Rarnwater 135000 100 112898

S
S
S
S
S
S
S
S
S
I
S
S

•
S
S
S
S

* SEUsti1~poitcdonly in FC ‘l’ank comistinetloll
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7. Capacity Building

Thepresentprojectareais one ofthemostbackward(Socially & Economically)districts in Kerala
State Ample stresswasgiven in theproject implementationstrategyfor genderdevelopmentand
povertyalleviation throutrh thecapacitybuilding training programmeStresswas also laid on
developing tine Panchayatlevel capacityin planning, iinplenicntingandmaintainingcommunity
managed water supply schemes The following training programmeswere undertaken

Usercommitteemembets

i Planningand Teambuilding
ii OperationandMaitit~nance

iii Waterliteracy & protection of source
iv Simplebook-keepingand accounting

v Society registrationll)ay to day running of societies

Users

I. I lcalthand hygienea~amciress
ii Maintenance of watci points

Local Volunteers (Block)

i ResourceMapping
ii Topographicsurvey

Local Technicians

i Plumbers
ii Electiicians

ranchayatli Members, Task force Members (Water and Sanitation) & BIEC members

i Planningand linplenientationof Small watersupply programme
ii Low cost Techinohog~’

iii ‘l’echnical assistanceto tine ULL(’ f’or technicalsanctionof’ panchayathplojects

Mason Training for Women and Men

i Basicconstructionfqt women
ii Ferro-CementTankconstnictionfor Womenan~Men

iii Stand Post, Sock Pit & Drainageconstructionfor Women

Table 7.!. Number of Trainees
Women Men Total

8 20 28
7 16 23
8 24 32
4 12 16

8
(a - 6

1’s/at i’rojL’cl Report
S/i F Its rA 1,, ,j, ~ It,, t,’r •S,zpj~!~1 )s’r ‘~t~iii u a/ia,’, 1 rn’s,,,,Iris isa, / ‘1 ( )s~tnI’c’r, 1 999S

S

TrainingProgratnrne
Resource Mapping- Coiii~niuiiityDi
BookKcepillg for Society Consenors
I erro—celnienI (‘onsi ruet ion
I lcd i ictarts~ I’ In iii bets

inca Mason
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8. Findings & Conclusions

8.! Institutional 5
S

• The institutional arran~ementsof Pancha)atltajsystemof Keiala, pailiculaily the
NeighbourhoodGrouprecommendedasthe smallestunit ofplanningis ideally suited --

for planning, impleme~itingandmanagingsmall communitymanagedwatersupply
schemes,providedeffe’ctive stepsaretaken to increasethe awareness,capacityand
capabilityof Pamichayatand Block level functionaries 5

• Throughseriesof coti~ultationsandmeetingsconductedby the trainedcommunity S
organisers,the famiflt~(particularly women) of the NHGs were organisedand
registeredasuserassQ~iationsunderSocietiesAct andwerepreparedto takeup the
tasksof implementaticHiandmanagementof the schemes.They receivedthe funds 5
from PanchayatincIu~ingits own shareand implementedthe sci~~er the
provisionsof Peoplesi~JannmgCampaignassistedby thetrainedcadre Subsequently
the Panchayatti’ansferr~dthe entireass~ts to these associations for maintenanceunder 5
a written agreementwith clausesof taking o~erby Panchayaton requestfrom
majot ity of’ uscis -

• ‘Flie societycollectsn~essarywatertaiifffromn theuserfamilies andcaniesout the

O&M of theschemeby hiring the servicesof the trainedplumbemsandelectricians

8.2 Projed Tenure

S
• lime prevailingconceptof planojugand implementingtheschemein the sameFinancial

y~r(April—March) is ~iotconduci~e to planning waler supply systems,especially
whenthe sourcehastp be newly created. I

• As the schemecanhe ~csiguedonly aftertire yield is testedin the peak summer,the 5
projectspills into tine ;~xtyear. In orderto a~oidsuchspills andto “ShO’s~”piogiess,
thenonnalobservedpiacticeis to iiskconipletionof the watertanks.the pipelines,
pwnp housesand eveu installation of pumps ‘Fhe well is done in the last (luring 5
March. in manycases,it wasreponted that well failed to y~1dadequatelyin which
casetheentire investm~iitis wasted

• I Icncc noimally. the watersupplyschemesmequiic two ~eaic to commnpletcpiaiiniiig and
implementation.

• Onegood suggestiont1~atis worth consideringis to adoptthe following steps

1. To takeup only sottrcedevelopment/creationin all the priority problemlocations 5
ofthe Panchayatin the first yearandcompletethisjob by March Organisingthe
community andcoflection of community sharecan alsobe taken up duringthis
period. 5

2. All thesourcesare~ted for yield andquality in April, anddependingup on the
wateravailability,‘apply for electricity, designthe schemesandpreparetheplans
‘& estimatesfor w~ersupply, to be completedby December.By that time, the 5
powersupplywoulfj havebeena\ailedand theschemecanbecommissionedby
January

~ ~4~r~-~M.L - hC’A4-~ ~L &~o~-~1p~-i -~ t~ii-a( cj~c’~-

Is S



J’iIal 1’, a/s 1 t i?eporl
~‘-~J1 1 II sri, 5/555/; ,spa Its, I,’r .S ,q p/i 1

1c’~e,,iruli ‘situ in, I rn~ansi,,, an, 1/1 () h il’er, 1 999

8.3 Technical

• Small commLmnily nitnagedw atem supply s stemswere ideally Suitc(l for rural Kerala
because:

• \Watt~rscarcityocenmncdin sinai! isolated clusters of40 to 50 houses
• TherewereaIwa~Jslocal sourcesthat couldsupplyenoughwateron asustainable

basisto small numberof families
• Suchsystemsavoidedover-exploitationandits environmentalimpacts(depleting

aquifers,salt—walerintrusion)asthe systemswere managedby thecommunity.
• ParticipatoryStudiessuchasResourceMapping.databasegenerationandestablishing

the sustainability (quality and quantity) of the water source through minimum
scientific testsareto bemadecompulsoryprior to designingandimplementationof
the scheme.

• The~ shouldchosethebasicdesigncriteria suchasper capita daily supply
andtype ofsupplyl~sedon theabovestudiesandability to pay for differentservice
levels.

• Varioustechnicaloptions such assmall pumpingschemes,gravity schemes(tapping
peteminial SI~ings), I~oofWater 11amve~liugSystems,revival of ‘Ii aditmoinal Sources
suchaspondsand%vclis etc , are to be consideiedby thecommunityalongwith their
long term merits and demerits before finally choosingone particular option (a
“cafeteria” approach)

• Thereis a greatneedandscopefor intioducing cost effective0 technologies.

8.4 Social

• Althoughmajority of the usercommunitywerep~or, they shared30% to 40%of~ic
capitalcostdependiiigupon the typeof supply (streettaps. houseconnection,Roof
WaterSystems)

• Community managedand fully paid for the Operationand Maintenanceof the
Schemes.

• Time collectionof the Usercontributionwas the most time consumingarid difficult
process.Thepointsput againstsuchcontributionswere:

While ~jy,.~vliere, includingurbanareas,thewatersupplywasfree why
shouldtheseuserspay7

• Ihey weme poot amid could not at lot d to pay

• Theattractivepointsin favourof contributionfor pipedwaler supplyschemeswere:

• \Vhilc the goverumemit pm ogiammes pm ovide only public taps, or hand
pumps,the presentprogrammeprovideshouseconnection,whichwasvery
importantf~ra Kemafite

• Thescheimit~would be plannedamid iurplememrtedby them.
• Theschemewould be o~snedandrun by them
• Thepaymentcouldbe madein instalments.
• The users were convinced about the satisfactory construction, fast

completionmid goodperfonnance.

~ ~ 719
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• For theindividual RV~’Hschemesthenegativepoints put forwardwere asfollows:

• The costsv~jsvery bight amid the wateravailability wasvery limited
• Whetherth~qualityofwaterwould remaingoodthroughouttheyearor not

• The favoum’able poimmt~for RWII systemswere’

- - - - •-- Userswereconvincedaboutthe waterquality (thetestresultandthe taste)
andutility ‘ifter visiting thedemonstrationmodel

• Thebeneftciarieswere situatedin placeswith no scopeof alternativewater
supplysystem.

• Thesysten~would be individually owned.
• Waterwoti~dbe availablethroughtapsnext to kitchen.
• Little or no maintenancewasrequired
•

8.5 Economics

8.5.1 Capital Cost - S

Someof the typical fmnan~iaIparametersfor capital cost of water supply systems, which

aretentativelyemerging,’for themidlandsandhilly areasof Keralaareasfollows: 5
Table 8.5.1 Avet age per capita imivestmnent for Watem Supply Schemimes

- Uscr
~ !~tIR)LiI1t

27 288

Plan!Pancha\at
(I

s .\.iiiviint
1 158

External ‘l’otal
Item

PumpingSchemes
‘‘5

31)

Aniouul
319

“‘ I\niounl5)
11)0 ~I65
lOt) 700
lOt) 2545

Gras ity Schemes
RWH(lOIpcd)

48
21

336
534

21
29

147
738

3 1

50

217

1273

8.5.2 O&M Costs -

The O&Mcosts of open draw wells and ioof water systemsare consideredto be
negligible. ThecomrnunUy did riot considerhandpumpsfeasible,astherewasa large
percentageof resectionb~’users.The O&M costofpipedwatersupplyschemesbasedon
the pilot projectvJcmec~peiiencewas a~amiable,~ asasfollows

Table 8:5 2 Average Annual O&M cost per family for
Sm~1i1PipedWaterSupply Schemes(50 lpcd)

T~pc Fixed Cost Em’~r~~Cost
-

Repairs& Sparcs Total No Of
Fanimlics

Cost Per
Faiuilv

(8000Pumping 240000 ~40()(JO 240000 7200 00 40 00

Gravity 240000 Nil 129000 360000 4000 9000

S
S
.
S
S
S
S

S
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8.6 BenefitsAccri.ied
S

• Thebenefitsof watu supplyprojectsin niral ameas (with hOUSe connection)wereall
intangible arid amounted to increased con~enience as follows

S
Savingof about3 to 4 hours of time that was used for fetching water.

S
• • Avoid walking about2 Km daily (3 trips of~00in to theold watem source)

with watci pots
S
S • Availability of morewaterfor consumption

• increasedscopeof wageearningb women amongst womkimrg class.

.5
• More atteotionto children particularlytheschool going ones

S
5 • Reducedj~hysicalstrainand increased leisure time for women

S - ~t ~J- ~
5 ~ ~

S
I ~ ~ ~r~c5 - ~ ~ 7~ ~Y\ &~-~L(~-~“

1.
5

I.

S
S
S
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5 Annexure I

• Comnniunily—ManagedPij~d\Vater Smmppl Systems

‘I’licie atemany pocketsiii Keial~iwith goud giound ~ ater potential Fm this meason,piped ~vateisupply

S systems,basedon pumpingfroiH open/borewells designed,implemented,ownedand maintainedby small

5 communitiesexisting in the rural dreassincedecades‘[his means,that this technologyis ~vcllknownin rural

Keralaand thereis still trcmcnd~usSCO~Cfor introducini~similar systemsin a largescale

Advantagesof (‘omm uimity—M aimaged P1 ped \\ aterSnPP1Y Systems

Small communitybasedpiped watersupply svsteni~.sbasedon ground waterhavethefbllowing advantages

over othertypesof biggerpiped watersupplyschemes

S I Dangerofovcr-exploitari~inofground ~~ateris less

5 2 Investmentcostper capiu~is lessbecausethesourceis locatednearerto thesupply i egioir and all the

residentsof thesupply regionsuffer froni ~~atershortage

3 Communityis willing to o~vnand maintain theses~stenisby sharingt lie capitaland riiaintcnancccost

S becausethesize is small, technologyis simple ~cli kno~~n and affordable,amid aboveall, SCO~Cof

ensuringreliable PCI t~mlii mice

2. NeedFor EstablishingtheSiistainahiIit~of the Soumcc

The presentstrategiesof desigmiingground ~ ater—basedpumping schemeshas resulted in either over—

exploitationof giound water iii c~i-tam rewnn~ni under—utilicatiunin othem regions The main reasonfor thms

is absenceof any scientific pkri~miing Detailed h~drogeoiowcalmn~estiitations,aquift~isystemstudiesto

establishthe aquiferparameters,~mnriualrecharee.ground v~atersystemboundaries,detailedwater balance

studiesand groundwaterbudgetingare essentialpie requicitesbefore launchingground ~ aterexploitation

programmes

3. Suitability

Regioiis ~~‘itIi e’
51 ~nsmveaqui6.r ~ ~tenic’,ind cood icc hrarge potcut mal, establishedthrough

scientilic studies

2 Regionswhereth~threat of salt v~aterintrusion is not impending
3 Ground waterqu.ility is acceptablecctahlishedthrough scientific testsamid user pi efèrcimcc



2.

3.
4
S

6
7
8,
9
10.
It

12
‘3
14.
15

Diameterof wel
Depthof well (~elo~vGround)
Benet~ttedpoptLiatioml (27 Households)
Daily demand

Total PumpingHead
No ot PumpingI-tours
Disliargeof P iiiping Main
PumpingMain (40nuii PVC, I 0kg/cnn2)
Distribution Lum~cs(20mni to 03 ii inn P\‘(‘)

Pulill) I-louse
GL i esemyou ( t:i 0—cement)( 2 ~ (‘u ill ~., al)acuty

Li iiiiig in RR I!1,iSonimy (below gi uuiid)
Parapetwall unRRmasonry(abo~c ground)
Pump
D 1stri butno ii

= liii

= O5mii

= 185
50 Lpcd

= 70nri
= 4
= 3000 LPH
= 270 mu,

= 1475 iii,

I 2mxI 7nn

= 2 7 iii din I 2 mu high
- 6 Sin, 23cm thick

= O9ni
= 5 UP (StagePump)
= One‘I’ap per Household

Annexuie 1

4 The beuelicuai~. households should not exceed 100 and should be livtiig iii a CofltifliOuis

compactarea

5 Tile horizontal(Instancefrom thesourceto thehighestpoint in the supf)lyregion shouldbe less

- tlianl000miietres - - -

3 Advantagesof (moimn~I\\ aterBasedSystems

Capitalcost pe~unit of waterpr ocluced is minimum

2 No ii eatiiieiit I (:c~1iited ill 1101 iiial conditions

4 Disadvantages

Canbe suppliedonly throughpumpingor manual lifting

2 If not pioperly monitoredand carefullyexplontedcan lead to the overdratlof gioundwateramid

sourcefailure -

3 If riot scieritific~i!lyplanned,bore ~ eli schemesmight ad~’ensely aflèct I lie neighbouringopen

wells

5 Technicalspccific~tionsof a typicalW atem Supply Scheme (Source— OpenWell)

S
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AnnexureI

SchematicDiagramof a Typical mini PumpingScheme
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Ground l.c~ci
F C Supph Tank
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Annexure2

S Spring Protection & i)cvelopnient

S
5 Springsaregroundwatero~jt-cropsin hilly areas lnterestlngh\.a majority of peopleliving in the

hilly tractsall overkerala asestill dependanton natural springs.althoughmanyof’ theni areat the

vergeof’ drying up, thanks~othe indiscnnmnhniatedeForestation1 lencetodaythe lii St SIC!) in spring

S developmentis to regenei~tethe sprmn~sProtectingthem from sourcesof contaminationis

5 anotherunportantconsiclei11tion Ifpmotected~‘. cli, springscanpm ovidesafe,potableand palatable
drinking waterto a small communityon a sustainablebasis

Suitability

-S
Developing~springsasa su1rcefor rural v~atersupply ns ideally suited For the follo’.~iuigsituations

1 The sprinig~are perennial(at leastdischargeat the rateof 20 lpcd during peak

5 suniiner)an1dof good ~‘. ater(lualitv (to be testedfor chemncal& bactemnological

I contauuin)ab~)mi)
2 Chamiceof ~~ollutirigthecatchmeiit is nunimuumu

3 The beneficiarypopulation lives ~ithin closeproximity of theS~iings preferably

S . in thedo’.~rstreamam ensof’ the spi ings

The springwatercollecte~1jn thechambercanbe suppliedto theconsumersthroughgravity pipe

wherethe community is hi\ rig in the do’.~nstreamareas

2 Advamitages

1 The cost of sourcede\ elopnientis sngnuficantlvIo’.~

2 Easyto cui~stiuct and niiai ni ann by the local COifliliti nit les

3 The mainteoancecost is ne~ligibie

4 As bug as pm open’ catchiuneiit pm otection measuue~ame eiisummc(l, I lie sourceis

sustainabl~becauseonly t lie n.ttuicdlv t1o’.~ing ~ atei is exti acted

5 TraditionaU~’used s~stern and local community has good knowledge about

protecting,1levebopiiig arid using the springsources

3 Disadvaiitages

1 Usageis hiu~itedto bilk’ tracts ‘.~ mth perennialsprings
2 If’ the 5pm ing catchnieiitm~not propeniv protected,the springsmaycit hem dry up or

becomeui is,ifC For drinki rig

Iii view of the above,th~unIv tracts of’ both the mid handsandwesternghats of’ Kenala are

suitableFom spi irig de~elu1immieiit
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/\Iilmexule 2

4 DesignAssuniip~~mis S

1 The spriru~is perennialwith minimumdischargerateof’ 20 Iped

2 The beni~f~ttedpopulationhives within I Km from the source

- -3 Water qçm~tlityis acceptableas per test results and peoples ta~ft fCreiic~-

Tumbidmty level is below 5 NTU evendiii ing the monsoonperiod

4 Demandu~about20 to 50 hpcd

5 Bemiefitt~hpopulation is about250 (50 households)

6 Catchme~~areais about 100 Ha

7 Coimimnumñi~ylives more t han I 0 in below I lie siii iulg level

5 TechnicalSpecificatioiisof a typical Scliem~ie

Dnschar~of thesprimig

2 Benefitt~dpopiilatnomi

3 Supply n~ue

4 Spring 1~r~tectioiiChamber

5 Gravity Njairi (40mmPVC. 6Kg/cm2)
6, ~Supply‘j’~ik(IS hoursstonage)

(Standatd FemrocementTank)

Dist rmbuti~niLtnes(20mm to 75 miii P\‘(‘)

S
S

S
S
S
S
S.
S

7

8

= 500 Iph

= 200 (35 households)

50 Iped

= 4 25niX2 5iuX liii

= ~484m

= 10,000Lt (ID Cumin)

= 1047 mu

S
S
S
S
S
S
Soutlets I = houseC’oii miectmon

S
S
S
S
S
S.
S
5-
S
S
S
S
S
S
S
S
SI,



Sandfilling f~L100.4799.77 _c_~_ -~-——--~ —
Minimum ~aierLevel 99 12 — ___________________________

-----9892
98 77— Spnngflow

Air releasevalve v SpnngProtection’Chamber
(4 75x2 5)

Gate~ahe

Air re1c~~..2~a1’.C

Air rclca’.e

95 ~t()

SchematicDiagramof a Typical Gravity Scheme
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SchemeMap of’ a ‘l’ypical Gi avity Watet Supply Scheme
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2OmnlPVt- 10Kg/cm’
________ 25rnmPV(’. 10 Kg/cm’

32nunP’vC. 10 Kg/cm’
_____ 4OmniPVC.6 Kg/cm’

____________ 4OniinnPVC.-10-Kg/cut’
_________ 5OnmiPVC,6 Kg/cnn’

63nuuPVC, 4 Kg/cm’
75rnmPVC,4 KgILLO

Springprotection
charn~cr

-‘l
Gravit) Main ‘~
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440

428,

504 503

500

/
499

500

Road

BeneficiaryHouse
(‘~‘.ithHouseNo)
SurvcyBoundary

sur’.e~Nunib~r
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Aiiiiexure 3
RoofWater HarvesUng Systemsin Kerala

The uplandsamid mid Ia~idsof Keraha are characterisedwith severalisolated and scattered
habitationsfacingacute‘.~aterscarcitywhereno conventionalwatersupply systemsarefeasible.

S
RainWater Harvestimig(I&WH) is found to be themost, if not the only, appropriatesolutionin
suchareas Attemptsaicbeing madeto develop,adaptand pmopagatevariousdesignsof RWH
suitableto varying siteconditions However,it should be borne in mind that all typesof RWH
systemsaredesignedto storeand collectraimi watert~meet thedrinkingand cookingneeds(10

S lpcd) ofhouseholdsfor aL~out100 to 1 SO daysofnon rainy periods Anotherrequirementis hard
roofthat getscleanedwith the first two orthreeshowers.

I. Suitability

RoofWater Harvesting‘~stemsareideally suitedto thefollowing situations

1 At localitj~,swheie the i amy da\s in a year am e sp’i cad iii such a way that the
storagem e1umrementsare reducedto the mnmnimuni In most partsof Kerala,the
tank startsfilling in May amid getscomistantly replenisheduntil endoF October.
This nmeanI~the niaximiiuiiii slumage required is f’om about 20() day’. in a ycam
[-lowever,therearemany localities ‘.~1ieiethewaterscam-city is felt only for tvvo to
threemonthis in a year At su’ch locations,the storageis requiredonly for three
mouths(say bC) days)

2 ~Tlmem ool’ i of’ a iiar tl simm Facearid t hatchedn out’s shiotihuh lie nvonded
3 At localities whereall the othercheaperarid sustaimiablealternativewatersupply

systemssLi~hlasdecentiahisedpmpcd ‘.~atersupply schemes(Spnmugs, wells, bore
wells, m ivt~is, ponds)eithiei h~gun’. its’ om ‘.mnail headpumping ame muil’ensible.

Theremoteandhilly tract~‘.\ithi scatteredpopulationandcoastalameaswith saline~~nterb)i oblemus
areideally suitedfor RW~4in Keraha

2. Advantages

I . Simple de~igmiand easyto coiistrumct and unaintanmi
2 Assumed~~atersupply
3. Cost—efl’eciive comparedto piped ‘.\atem supply s\ stemlis with hung deadpipe lines
4 Negligible maintenancecost

5 Ownedand niamiagedh’. t lie benetician‘. amid assuch uiia~niiiuimienme ‘.~ill be taken
to mimi ntain i andavoid v~astageof’ ‘.~aten

3. Litnitatiomis

I lmiitiah co~i(Rs/l .itre) us high
2 (‘aim supjml’. only themiiimiimiluinii m equinemmiemit (for di inking andcooking)

I)



Aminexere3
Designassumptionsfor a ~tauidardunit

1 Miimmimmummii l~oot’ni-ca
2 Type of R~f’
3 Averagel~uinmt~ihl
4 - - Run oil co~ff’mcicnit
5 No of family miiembers
6 Percapita~.upphy(di imikimig)
7 Storagen ee~uiremnentsFor

8. Watercollection method

4. Tecliiiieal SpeciIi~:atiomms

IS Sq in
= RCC/T’iled
= 2500 unun

80%
=

= 10 litres
= 200days( Igmiom] rig n chIli iig dime to summer’

showers)
= The drainagepipefrom therooffeedinga

tank through a sandfilter

4 1 Individual l-boumse~(200daysstorage)

Storagere~umred(200X5X10)=
2 Typeo[~sft~ragetamik =

10000 Litres
Feri o—cen’icnt l’anks (20 rum t luck walls)
keptoutsidethehoumsecloseto theexternal
‘.va II

2 7 in din amid I 80 in high
= Lateritemasonry,30 cmii AUL and 25 cm

BGL with 5 cm thick concretefloor
Rsl2—18

S
S.
S

4 2 ConvertingAbamid~nedOpen\Vells into Rain Water Storagel’anks 5

Like any otherregionso~’ural Kerala, peoplehavemmivestedmassivelyon openwells in laterrtic
areas.Manyofthewells ~my immediatelyafler tIme rammiy seasomiamic~assuch arcabandonedby the
owners

The high rainfall notwmths~amidimig,the highestwater tablein thehigh lateritmc u-cgionsis about5
in belowground dunmug thn.~mimorisoomi, ‘..‘. hereasthe watertabledropsasdeepas ID to IS in below
groundduring summer For this reason,thi~‘.~elhs in the latemit mc regnonmsan c uhumite deep Many
wells end in mitassiverock On thehilly anens, thebed mock slopesstceh)ly caumsmng m apid drammiagc
of groundwatei These~imc thie wells that renmaimi dry For tin cc to fbuir monthsiii a year
Thereare tvvo basuct’eat~m~esof’ wells in latem itie m egionis endmngin mock that n cmnamusdry during
summiiicr’ -

I Thewelhsare neatlycut in hateritesoffering smoothbut stableinnersurfaces
2 Good inipei imieahL~amid stablef~ummidatmon -

Both theabovefeaturesl~ming in good scopefor comi~enting these\Vehls into subsuirthcetanksto
storerain water The n aiim water falling over the roofcanbe diverted to fill time wells By pounng
concreteoverthe bottommi ~jiidcememit plasteringthe mimer surl~ce,seepagelosscan be pi evented
Providing a concreteslabon top of the\\ells ‘.‘. ill prcvemit comitammimationamid evaporationloss

S

S

3. Numberc1F tanks
4 SizeottO!ii.

5 Foumidati~ii

6 Cost per hi~re

S

S

S

S.
S
*



Somecalculationsimidjcatna’~thefeasibility ot’tl-mms propositionis givemi below

Avem agevolumimie oh ~mhatermtic ~ elI (3 iii dma, S in deep)
2 Avcm agenoolanea ~t’ mural houses

3 Avemagem tin oll’(ShVo ol’2S00 mmmi annual m ammml~mhI)
4 Averageannualrun off volume (30 x 2)

Sincethe run ofT’ is more than the volunime oh’ thev~eli, the proposntionto lill the wells vvith the
runoff wateris feasible lithe volume of’ thewell is more, morehousescan be tapped

Although the abovepropositionseemsto be promising.therearemanyunknowmi areasinvolved
1mm time technologybecauseibis has never heemi uionme befome Following factom-smiced to lie studied

1 Effectivenessof v ~ious plasteringamid ~‘. aterproofingmaterials
2 Sti umctumal stability of’ side plasteminig amid hot toni concnetc
3 Water(luality chmaiotesif army, dun mug omie ~ear

4 3 hinmdemgioumidSliiiit5 (Watem Supply tom Schools)

Many schoolsarelocatedumi Iateritic hills Theschool~sells tend to~m~’during sunimncramid time
children haveto fetchwatLr ftouii far ofl’ places TIme hai-d latermteexposedomi the simm fiice in such
aucasotl’eis the possibility ~ui’ummmdemgmoimmidt.mmiks, by uiieemuig a iccianigumhanstiimuI)s, tomnu ctmmig the
floor, plasterimigtime sides,dud coveringthe samiiev. ith RC’C slab (‘oliectimig the rain waterfrom
the schoolroof arid storm ii~’, the samein theseumidergroumndsumpsis Feasible Time watercan be
pumpedinto a small suppI~’tankusingsolam keroscnieelectrrcpuimrmps amid suppliedthu ougha set
of taps The pumpis to be Installedin such a ‘.~ay that puimpirig from umndergroundS~iiil)or school
well is possibleasand ‘.~‘hi~mirequimed

‘l’iie l~lIo’.viuigcalctilatnomm, immay be mmitemestuuig

Avei agestrengthof a SChoOl
L)aily m equimemnemit ~u)2 S l1cd
Numberof working naysto be supplied(summer)
Total storagerequired
Avenageroof anen
Run ohl’(~2 cumin/sq iii)

Sizeof unndergroumidsummip -

Cost per litre

— 700 stuidemmis
175() Imtm es (I 75 (‘immmi)
60da~s
105 (‘ii rn
hOC) Sq iii

~O()(‘um rim
l0ni~3iiix3Sm
(3m 13G1. arid 0 Simm AGI .)

Rs I 25
(Inclumdmngsumnp,punup&punmphouse,
supply tank and pnpelnmies)

Ammmiexure3

2~cu in

~()~q mu
2000 mmmiii
60 cu ni
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ill) 0)01PVC
gutterPipe

63 mm pvc

2-

Scourpipe 51) mu)PVC

.15

~‘ (1 r~uvel miii thick

Meditunt~and

Overflow
Pipe r~

Perfor~mtcd

containcr
Ciuckcn iiicsii

(20gauge)
2 layers —-

Plasteringin
CMI2.

20 mm thick

Welded
squaremesh

(i.

180

PCC 124
50mm thick

30
270

Sectional Ete~ation 5
NOl 10 S ak 5
AnI dii~It~IOU’, III III

S

Ferro-cementRamwaterCollection Tank (capacity10000 Litres)
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\Vashout
C h~inber
25’~35

Nui to SL ic
All thuiIeIL’,lOutc Ill (Ill

Aiiiicxurc ~3

Gravel. It leni thick

Mediumsand.40cm ihick

(mu ci. 20~mnthick

‘)() morn PVC pipe
Prcca’.t l)I.iUflS &
slabs -

(ii.

~111)

—-i))))

itied roof

S
S
S
I
S
S
S
S
S

S
•1
S
S
S

i 41)111111 ~
Gutter i

1i~

oil cclion
Ch:u iilxr

R~uuiw:im
(‘oilccliurr P-i

1
9(1111111(.1 ]\‘iJor~icd

\
TaJ~c Sheet

i’t.i’.terlrr).~ Ill ( 1\t 1 i ~ ~

I 111111 Itii~1.

PLC I 2 4
7 5 cm thick

ScctionAA

SchoolItuil tr~1(t~oIS

‘I

S

L.
S

I
‘I

I. iI~iIII~hI:t~
Ii

I iiii~,

i2’.t S

1~

I ilter (‘h~uiil’ir
t(X)~t(~I

A

GutterPipe.

lOOiJOOLitres

WatcrLe ci

Indicator

Rainwater Collection Systemwith SubsurfaceStoragefor Schools
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Useof Feiio—cemej~water tanks iii small pumping schemes

5 Oneof the m~-iamr~comisiderajionswider thedeceniralnsedplanningfor rural ~~atersupply is emisunmigcost

S efTecti~enesspai tmcLmlarl\ ~mInglmt of the l~mctthat lime conmmiiunnmtv mc e\pecled to shareLime capital costsuibstanliailv Forthis, riot amiv shouldthe capital andthe O&M costsof Lime siruncitiresbe mnmmimumbut
also the structuresshould lie strongemmougliand eas> to commslrucl

5 One umimpoi taut sin umctum e mm ~atersuippl~is time gm ouimd I e’~ci storagetank ‘flme coii~cumt normal ecommoniical
designsareReinforced(‘etnent Concretetanksandll1)PE modulartanks i’hese tankscost as high as

• Rs 3/to Rs6/ per litre for capacitieshigher than 1000 litm es

S FermO—cemflt~n[(i eimml’orced ~enmentmimorlar) tanksaremmmadeoh’ cemneumlmortar reiimh’orced with 1~~olayers

.S o120gauge12 mmii lme\aLuImaI G1 ~ ire mesh Additional reinforcementof welded mesh is providedat the bottomin order to ~ ith standthe bendnngstressesThe critical designfactor for FC watertank
is the rna~iiiiumstressde~eloped in time cementmortar~~hmchshould be lessthan the tensilestrength
of the mortar in order to a1 omd cracksamid leakage As per the e\peruiientsconductedby time Structural

5 EmigineeruigResearchInstitute,Ga~iabadthe maximumstressat the outerha\er (at thebottomsection
~ herebendingstressesarcde~eloped)mu a 2 ~1high, 25 mmii thick FC tank ~ itli ii~o la~ems of mesh

S is lessthan the tensilestrciigthm of the cementmortar Mamm~FC tanks mu different Parts of India v.. ith
thicknesslessthan25 nun ha~e riot de~elopeda.um~leake~cmi aFter 12 \ camsoi construnctiomi

The strength oh’ FC Tank dependsoui time \~a~ml is comisti tmcted (high densmi\ of ceimmemit mmmortar), the
momtar mmmu~(I - 2 to I .3), 11 ie q tiahi t~of time ii i~’mcuhmcuits amid IImc e\tciml of ciii rig Sinceihc’se aspeeLsare
‘~civ critical iii FC constiuclion theseilemils riced to he done ummider time tim reelsuper~ismonm ol’ tIme site
emmgmneer But since FC is .i ime~concept.IS couhesare~cl to hede~eloped For thesereasons,time rates
for FC constructiomm czuinot be conmparedv~miii tue P\\’D rates

On anaveragetine cost o~l”C ~Vaiei’‘i’aiiks vary het~~eeiiKs. 1.5 to 1.8 pen’ litre ~ init’hi is less tIi~ui
half of the costof comiveimtioinal tanks.

Tech umical SupporttJmmmt S I. I) of’ Socmo iLoimomummc Limit Fouumidaiiomm m’~ constnticlmmmg ( ~ mmmdi ical FC
Tankswith dome1~ped m not’usingcollapsibleimmoumld \\‘itim sinmiple tn aimmmmmg. time FC tanks camm beeasily
constructedb~’local niasomis TSU hasalrcad~trammieuh t’e~~mimasorms~ ho arecommstrumccnumggoodquality
FC Tanksiii time Pilot Vml1.~gesof Koimdotim & (‘hekode

The technicaldetailsof F( Water tanks ( Refer attachedFngure)areas Follow s

Thicknessoh’ \VahI 2(1 uimnim
2 CenmcnmtMortar I 2
3 Reinforcement ~ o la~ers of’ 2t) gauge 12 mmmiii hexagonal~ rue nieslm ~ nib

additmonmal rcmuifoi ceineuitof I 8 gauge\\ eldcdmneshm Ftr 61) Cm
iicmi~iitIi oumm bottouim

4 Sueof huik (I) I 85 iii dma and 1 iii to I 86 iii hmghm
For sue2501) to 500() Liii es

(2) 2
70rii din and i mm to I 8( iii hmi’hm

lor sue~000 to 10001) Litres
5 Foundation , Latcimle masommr\. mm cm ‘1 6. 20 cm abo~e gm oundand 40 cm

- belo~~groumi-id w miii 5 cm thick conical concretefloor

S
S

I-)
I
I
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Annexure4 I

Typical estunnatefor aim i~’ ‘l’anmk (basedomm actualcuirrenulocal rates)of’ 10,000 Lit n es is given
below S
Cementi4~ags~ I95/h~~~
Sand2.5Cu iii ~ 400/Cun~m(Includingroadtransport)
Laterite 75 Nos@ 9/No.(Irmcludirmg road tranmsport)
6 immmmm immetal 0 ~43( ‘um mm (tI 5 50/Cumnim (I nmciuud mmig r (i~I(Itransport)
1/2 Chicken Mesli(20 gaoge)48 Sq iii @26 5/Sqnim
1/2” Expandedmesh5 4 ~q iii ~ l00/Sqm
(.11 ~Vire(6&2() gauges),MS wume
Waterproofing Comimpouum;~J5 Kg @ 20/Kg
Boulder,brick batsetc. for filling Uoumndatmoum
Skilled Labour 13 man~ys~ 185/day
Unmskilled Labouin 22 mmian days@ 150/day

Tramisportatiomiby lmeadlo~d
Transportationby n oad -

Total

- - 271000
100000
675 00
237 00

127200
54000
400.00
100 00
500.00

240500
330000
I 000 00

75000
14909,00

- S
~

5
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5
,

5
5
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S
S
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Top Co~cr

0’

O~crflc’~

Inilen l’nf-)c

Chikkcmi umicshi(20 gauig
2 La~ers

Plastcnngin CM 1 2,
20 mm thick

Weldedsquarcrncsh

Dmstributioim pnpe
4 iS

Scourpipe
51) nium PVC 25

SectionalEtc~ation

Not to Scale

All Dimensionsin CM

Feri,~-cernent Water Tank (capacity 10000 Litres)

ii,

27(1 Dia
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5 Use of Multi Stage1,umps in small pumpingschemesin hilly areas

One oh’ the miiaiii conisito mat units uimulen the decemitn~timsedplamtnting fon ntuial watem stmppiy iS

ensuringcostcffectivcmiLss particularly iii light of time fact that the community is expected
to sharethecapitalcost substantially

One irnpoi-tant componemit in water supply is time pumnp amid motor l’ime commventmoimal
S centrifugal pumps are widely used in sm-naIl water supply schiémmies lou pumping water

11 out simallow open welts These putmips are (heal for high d iscimarge(iiiom c t Imarm 1 5000
Iitm es per lmouir) at relatisely low head Hunt nmamiv of’ the sinaiI water suupphy schemmmeswith

5 25 to 60 hounscholdsmum time i-i Ily areasrequuirea dischargeof about2500 lph to 5000 iph at
headvamymmmg Fm ouim ô0iii to i25mmm Sumcim pumps ml usedmi this situationm equumie hugh mimotor

S lIP resumltiumg ummcreased apitah cost and iuit~hmenergycosts

Stagepumnipsare designedto deliver low dischiatgeat high head, \vhmclm is ideal for such
5 situatiomis Majority (if (lie watcu ‘.lll)lIIV schemesimi time hilly amens ieqummmc 3 to 10 Ill’

S i—motors ammd 1
1/4’1to 1 /~‘ dma pti muip u mmg liii c ii’ stagepumnipsare used mum ~1aceoh’ centmm !‘uigalpuimps of 7 to 20 HP. [hus the capital cost of the pumimping systemim camm be stmbstaimtialiy

5 reducedan-id the emier~~y
1~ostalso ~vuI I he nun m mniscd

Submersiblepumiips cam alsobe tised ‘~uthi aulvantageo\ er both centri l’ugal amid stagepumnmps
when time suctiomi head i~ more than 7 5111 Initial iv submmiersmblepumpswere \ civ expensive
andumsed only no bore ~ ~lIs amid as sumcii v~crc rareR used mum Keu ala For this rea~omi,tIme after
salesscmvice was very oor I ~tmtrmow 1md1i~s riot oil l~tin ~ prnces havecunmmedown ( comuiparable
~vitIm stage punnmips) bui also there arc nman\ m epuuted suipphmems iii the nmamket offering

I satmsfactoryaftersalessrsice

5

S

5 17
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5 Ammmiextim’e 6

Equalisationof dischargethrough taps in] small waten’sul)ply schemes

Non equiitable dustribuitiom of water anmouig time l)ermetmcmamyImoumsehioldsm 5 a coiuinioim prol)lcmlm in
the water supply schicimie Ii hilly am ens Since the ditl’cn-cnuce in alt it tide betweenhousesis mmoniimahly

S high, thehouseholdsliving on the hill top rummy nmot get sulliciemmt ~vatei~ hiemi time howem level taps
areopened This mayadverselyaffect theuserrelationshipaiid smnoothrunning of time sclueme

hum om dci to avoid such siti u1~tmouiamid to assumie adequmate‘.‘~aler suipply to all uscus, time Iluw liii ouigh
the lower level tapsis to be regulated ‘Flits can be doneby either providnmig a control valveon
eachtap on using how dmam~meterpipe for tap cormruectioui The former usvery expeimsivewhereas
PVC pipeslessthamm 20nuuii (1/2”) is mint availablein the umuarket A simmuple amid low cost arramugemmlcnt
by which flow regulatmoum~spossibleis descimbed below

Plastic cojmmsof 2Oiimmim dun ameumsed iou this jiumipose I lolesof’’4umiuit to I Suiunii din ,ure pumiucluedat
time cenmtreof’tlmesc COiiS ~ tImer by driilimmg or ~mth hcate.h ron mod ,\ coin ~vmt1ma sumitablehole is

5 placedinsidethe 20muii PVC couplingand tnsertedmm to the PVC pmpeliuie nearto the tap Time
sizeof theholeis detcuinuiedby trial and error by measuringthe tap discharge~vtthia calibrated
btmcket Time tap at time Io~~LSt level requmiu es suuiall thuamumeterholeto itet the desumeth dusciiaige Time

5 cost of this system per tao is about 5 rupeesonly Cost can ftmrtiier be reducedto Re I if the
5 plasticcoin is placeddn c ily tn time joint socketnearthe tap

5 In fact, the abovesimple 1.chiniques~etcdc\elopedtimi oughmtrial and ci ror using locally available
materialswith time actmve articipatmonof local plumbers Due to this approach,this tecimmiology

us riot only costeffectiveluit alsoadaptableby time local lmlunuiuberS
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Annexui’e7

5 Yield Estimation of’ ii Open Well
Souumcethiiume is becomniii~uncieasiumglyeouimmutoui mum summall pumimpumig sclmemimes ‘1 hums is beeauusc
no or little stepsare taketu to actuuahlymeasuretime “safeyield” of thesource

I low mimuicim watercamm yon ~~‘eII give’’ V nun mmmuust havea clear auuswerto t hums q nestlou iii oi then
to decidehow much waici each householdcaui get or how ummauiy imousehioldscaui time well be
usedfor especiallymi peak sumumier

Youi can do timms by soimme sinmipie nmeasuremmmeumts,hit it nmnust lie (Ionic in the peak suninucr
You also needto pummmp ~mur well nearly dry amid mmiake sonmeobseu-vatiomusof tunic aumd water
levels, asdescmiheul later

5 The basic idea us to estmnmatetime tiumue requiredfor time v~eli to reflhi aftem it imas beeum fully or

partially emmmptied If awell ref’mi Is to almost its oi igu miai le~ci, witlmmmm 1 2 to I ( 111)1mmS. I imeui tiii S
reFilled voluinie of’ watem is safely available, everv uiav, foi youir schmeimie ‘liii s is t lie Damly

5 SafeYield of’ your well c. au provide it us time amouumt of’ water timat time well caum suipply daily
whemm primping is done t~’~ice 3 to 4 hotirs eachtime, leaving 12 to 16 hours for t lie well to

meFill

Steps fon’ SafeYield Estinnnuin

I Using a measumimmg tare, nmotedo’,~mitime duammietem of time ~~eIIiii uuleteis

2. Usuimg a thin rope 0, ~trimmgwith a stone tied on one emmd, imieasuue time depth of time water
level from time grotmimi or time parapet11 all of’ the ~ elI Convert ti-its uuuto metersumsing time
mcasuring tape

I Usetime rope again, aid fioun time sameplace out the~~eilm~aI1(or groummd). thins time to
immeasuretime total de~aimof time ~ cii

4 1nstahl a pumnmp to de~~ater time \vchi mink i umut sure tint the foot valve us close to time bottomim
of time well

5 Starttime ptmnmmp amid mutte time t m mime
6 Stop time dewaternnmg.vimeum time ~sater ic\ ci hasdi oppeds civ closeto lime Foot valve Note

time tm mmmc ammd time de1)thi to time water ie\ ci, umsimitt t lie sti m rig amid t hue measumru mitt tape
7 Wait rnntmi time waten ~veI in time v~eli muses to neamlv (withmmm ID cm. usc time tapeto verify

thus) its onigimmah Ie\ch belome you started puiuiipuumg limitiahhy time watem level will rise
qtuickhy 1~atcithins ii ~e~nii he iumumeit sio~~eu,uuid uumay take S huouus ou mimic ‘h]iemel’oue,
visit time well m umutial i~es cry half’ hour and latem every one imounr aimd judge time mate of
recoveryto decidewhieui recoveryus nearI~com~beted

8 Note dowii time time amid depthto waterlevel ~ lien i-ecoveryis nearly complete
9 As mentionedearlier, time safeyield per day can be estmumiatedastime qunammtmty ofwaterthat

flows back unto time well within 12 to 16 lmorurs time It us assummiedtlmat the difference
betweemmthe nnuutial w~terlevel anid thev~ater level at time time of recoveryis mmcghigible
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Ammumexure7

I l’vleasunreuimcnmtsin St ~ps I , 2, 3, 6 and 7 mimrnst be ii onmm an idemmt m liable ammd fixed l)oinut at
time ground level or time well wall You mumay riced to make mimeasureimiemutsagamum fu-oun thus
point hater

2 It’ your well has uec~.’emed t~mts on igiumM hc\ el \\-ttimun 4 to 6 hoursthen, its yield us very- -

good 1—lowever, if tl~cwater level hasmiot commueto imaif its origummal column heuglmt, within
6 to 8 hotmi s, thenyour well is niot ~‘eryhigh yiehduumg In such a situation let your well
rest witimout pummmmpmmi~br two clays 1 heim m cpeatdewatemmmmg, t hmms I mimic ptnmiipn rig t nil only

3 it is alsopossible that wimenu punuuupmnugIi cmiii youum well, it affectstIme nciglmbounmnnmg wells

Check if this happensby at least two measurementsof waler levels mu your closest
mmeigiihotmi imig well - )vhmmle youmr well mc dcwatcnmmtg If a drop iii lIme water level in an
adjommuimig ~vclhus oh~enved, thmemi youu ~~-eIlis riot ~iuited Ion’ suIstauIIai)Ieuse

S
I
S
S

11’
Dmamvieterof Well
Depth of Well
Depth to Immitmal
Waterlevel

Tiumme of startmmmgdewat>~nuuug
Depthto Water level i

emmd ofdewaternnmg
Tunmueat time endof de\\ateimutt

Depthto Water level at
eumd of I ecovemy
Tiuneat the emud of recu-veny

= d (rim)

I) (nut)

= S\VL (rum)
= TI (1—Jr /miui

= D\V (iii)

T2 (hlrfnirrt )

Dl~.(in)
TI (I in /rmmurm )

c—I

itt LI

Ti

I:

Completetime calcuuiatucilsas illustrated below
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I
S
S

I~
S
.~
S
I
I
I
I
S
S
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S
I
I
S
I

S

S
S
S
I
S
S
S
.
I

‘I lien -

Sat’e yield = \olm mimic of’ m ecovemed Water
22 \ (~jxUx (DR-I)W) eum iii

- 7
0 75o (d\d) (Dk—DW) x 1000 litu es

Quclnitit\ ot~~atera’ nimble
esciv day froimu your ~veii

20
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