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SUMMARY

Wateris thebasicneedof mankind.No life cansurvive without potablewater.Drinking
water supplies in developingcountries are receiving increasedattention. Poor water
supply and sanitation services continue to be critical problems in rural areas of
developing countries despite considerableefforts to improve and expand access.
Accordingto Governmentof India policy, local bodiesshould be maderesponsiblefor
the operation and maintenanceof the system installed, with technical guidancefrom
Governmentagencies.

In AndhraPradeshState,rural and urbanwater suppliesare managedby two different
Engineering departmentsnamely PRED and PHED for rural and urban schemes
respectively.Basedon the Govt of India policies, the Govt of AP hashandedover the
individual pipedwatersupplyschemesi.e. PWS and MPWS schemesafter construction
to the GP(localbody) for O&M. TheO&M of CPWSschemesfor a groupofvillages is
maintainedby the PRED. Now one recentproposal i.e. handingover of the CPWS
schemesto the GP is underconsiderationof the Govt of AP. Hence,the presentstudy
wasintendedto reviewthepresentperformanceof the maintenancesystemofthe PRED
andGP. Themain study objectivesareto learnaboutthe organisationalset-upof PRED
andGP, to comparetheperformanceof thesetwo set-upsandto suggestthepossibilities
to improvetheperformanceon theO&M ofpipedwatersupplyschemes.

The methodologyconsistsof literaturework and threemonths field work in AP. The
literature work was carried out at IRC, Hague and Il-IE, Delft. Some literature was
collectedfrom thePRED offices. Two districts in thecoastalregionof AP wherethereis
more useof piped water supply schemeswith treatmentare selected for the present
study. Thestudywascarriedout in 6 Schemesi.e. 3 PWS and3 CPWSschemes.Opinion
from 222 householdswas obtained.The personnelinvolved in the O&M ofthe schemes
wereinterviewedandtheperformanceoftheschemeswasobservedin the field visits.

The studyrevealsthat in both the systemsthereareno specificpolicies and guide lines
for the staffing, supervisionand momtonngand high degreeof centralisationin PRED.
Thereis a shortageof O&M staff in both thesystemsandthereareno trainedoperating
staffandtheknowledgebaseof theoperatorsand supervisorystaffon slow sandfiltration
is poorin bothsystems.Thepreventivemaintenancein PRED schemesis low andin GP
schemesvery poor. The GP schemesaremore financially sustainablethanthe PRED
schemesand thereare no houseserviceconnectionsand no water tax collection in the
PRED schemesand the recovery of the O&M in GP schemesis good. The overall
performanceon themaintenanceoftheschemesby thetwo systemsis poor.

To improvethepresentsystem,the studyrecommendsthefollowing:

• Recruitmentofthe immediateadequatestafffor theO&M with attractivesalaries
• Settingoftheguidelinesfor supervisionandmonitoringprocesses
• Propertraining shouldbe givento theoperatingaswell asto thesupervisorystaff
• costrecoveryshouldbe implementedin PREDandthe level of water supply should

be increased.
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Structure of theReport

Thethesisreportcontainssevenchaptersincludingthis introductionchapter.Thesecond
chapterdescribesthe problemidentification and the study objectives.The third chapter
consists of the literature review. In this chapter literature about operation and
maintenanceof schemes,indicatorsfor theevaluationofthe schemeperformanceetc.,is
reviewed.Chapterfourdescribesthemethodologyadoptedin the study. Thefifth chapter
consistsofthe results,describingtheresultsobtainedin thefield researchIn chaptersix
the results are discussed.Finally, the seventh chapterpresentsthe conclusionsand
recommendationsof thestudy.





Chapter-i

INTRODUCTION

This chapterdescribesin generalthehistoryof therural watersupplyprogramin India andit
describesthenationalpoliciesandstrategiesandthenit describestherural watersupply in the
Stateof AndliraPradesh.

Water is the basic needof mankind. No life can survive without potablewater. Drinking
water suppliesin developingcountriesare receivingincreasedattention. Poorwater supply
and sanitationservicescontinueto be critical problemsin rural areasof developingcountries
despiteconsiderableefforts to improveand expandaccess.

Operationand maintenanceof water supply systems of small communities have been
neglectedin the past in a greatnumberof developingcountries.According to the World
HealthOrganisation,it is estimatedthat 30-60%of theexistingwater supplysystemsarenot
operational,which hasan importantimpacton thewell beingofconcerned(IRC, 1995).

Governmentand External SupportAgencies,as well as local communities, are more and
moreconcernedaboutthe importanceof integratingoperationand maintenancecomponents
in the planing, implementation,managementand monitormg of project activities, since
operationandmaintenanceis a key factorofsustainability.

Professionalsin the sectorare also realising that operationand maintenanceis not just a
technical issue. It also encompassessocial, gender, economic, institutional, political,
managerialandenvironmentalaspects(IRC, 1994).

For effective operation and maintenanceof water supply schemes, motivation, good
management,fundsandmanpowermustbe present.In otherword operationandmaintenance
managementshouldbe soundbothin technical,socialandinstitutionalaspects.

1.1 Water Supply Scenarioin India

1.1.1 Background:

India is a countrywith a populationof 846.3 million (as per 1991 census)living in around
3500 townsandabout600,000villages.75%of the population live in rural areas.

During thepre and immediate post independenceera,villagesweretraditionallydependenton
conventional water sources such as open wells, village ponds, rivers, streams, canals etc., for
their requirementof water for drinking, bathing,washingand all other purposesincluding
provisionofwaterfor animals.

The available conventionalwater sourcesare contaminatedby open defecation,domestic
activities, agriculturalrunoff etc.,andtheseposeserioushealthhazards.
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Beinga tropicalcountry,thesummerin India is especiallysevere.Most of thesurfacesources
dryup duringthe summer.

Therefore,the Governmentof India hastakenup an ambitiousprogrammeto providea safe
andreliabledrinking water supply to rural areasby tappinggroundwaterthroughtubewells
andhandpumps.

With the growing demand,enhancedfrequencyof drought and contaminationof surface
sourcesin certainareas,watersupply schemesbasedon groundwater sourceand river! lake
water source (with conventional treatment plants) were extensively taken up by the
Government.

1.1.2. Evolution of the Water Supply and Sanitation Programme

In India, theNational Water Supplyand SanitationProgrammewas introducedby the Union
Ministry of Healthin September1954during theFirst five-yearPlan(1951-1956).

Form the First to the Third five-yearPlansand upto the Annual Plans (i.e. 1951-1969),the
WaterSupply and SanitationSchemesfocusedon constructionand renovationof wells, and
installationof shallowhandpumps.The Stategovernmentagenciesexecutedthis work with
contribution!costsharingfrom local bodiesaswell ascommunities.After construction,local
bodiesandcommunitiesmaintainedthesystems.

The total investmentmadein the sector from 1951-1969 wasapproximately 1287 million
Indian Rupees(Rs), and the coverageof rural populationwith water supply was 5.7 % in
1970.

The seventiesmarkeda turning point in rural water supplyprogrammesin India. With the
breakthroughof the India Mark II hand pump technology, together with technological
developmentsin drilling andpumpingmethods,thetappingof deepaquifersbecamepossible.

A CentrallysponsoredschemeofAcceleratedRuralWaterSupply (ARWSP)waslaunchedin
1972. At the Statelevel, rural watersupplywasincludedin theMinimum NeedsProgramme
(MNP) in 1974-75,with the aim of achievinggreatercoverageand facilitatinga higherflow
of financial resources.

1.1.2.1Developmentin the Eighties

TheInternationalDrinking WaterSupplyand SanitationDecade(1981-1990)which spanned
the eightieshad its origin in the resolutionfrom the United NationsHabitat Conferencein
1977, followed by the Resolutionin theUN GeneralAssemblyin 1990. The unitedNations
conferencerecommendedthateachcountryshoulddevelopnationalplansandprogrammes

for watersupply andsanitationgiving priority to theschemesof thepopulationwhich require
greatattention.

2
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In August 1985 the subjectof rural water supply and sanitationwas transferred from the
Ministry of UrbanDevelopmentto theDepartmentof Rural Developmentwith theobjective
of securing implementationof the programme and their integration with other rural
developmentprogrammes.

1.1.2.2Rajiv GandhiNational Drinking WaterMission

TheNationalDrinking WaterMissionwaslaunchedasoneofthe 5 socialmissionin theyear
1986.ThemissionhassincebeenrenamedasRajiv GandhiNationalDrinking WaterMission
(RGNDWM). Governmentof India continuesto give highestpriority to rural water sector
throughtheactivitiesof theMission.

1.1.3 Policiesand Strategiesof Government of India

The following paragraphsdescribesthe policy of the Governmentof India on the
identification of problemvillages, norms of providing water supply facilities and coverage
etc.
1.1.3.1Problemvillages
According to Governmentof India the following criteria were established for the
identificationofpriority villagesfor drinking watersupply:

• thosevillages whichdo not havean assuredsourceofwaterwithin a distanceof 1.6 kms
or withma depthof 15 mts. (in hilly areas,villageswherewatersourcesareavailableat
an elevationdifferenceof morethan 100mts. from the habitations)

• thosewheretheavailablewatercontainsexcessivesalinity, iron, fluorideor othertoxic
elements,or

• thosewherediseaseslike Choleraor Guineaworm areendemic.

1.1.3.2Normsofproviding watersupplyfacilities areasfollows:

Borewell with handpump for every200-250population
Mini ProtectedWater SupplySchemes for villageshaving 1000 to 1500populations
ProtectedWaterSupplySchemes for villageshavingmorethan1500population
Publicstandpost onefor every200 people

3
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1.1.3.3 WaterSupplyCoveragein India

Year
(as on 31St March)

Total RuralPopulation
(in million)

RuralPopulation
Served(in million)

PercentageofRural
PopulationServed

1951 299 6 2.0

1961 360 14 3.9

1971 439 26 5.9

1981 525 162 30.8

1991 627 463 73.8

1996 692 564 81.5

As on 1st April, 1996therewerestill 75782not covered(N.C.) habitations,331648partially
covered(P.C.)habitations,while theremaining9.11 Lakhs habitationsare fully covered.In
terms of population coverage,the figure stands at 81.5% with large regional and state
variations.For instance,the coverageis as low as44.8%in Keralaand ashigh as 100%in
MaharashtraState(Biswas, 1996).

Oneof the majorreasonsfor poor accessof communitiesto safe drinking water is lack of
effective operationand maintenance,as a result of which many schemeshave fallen into
disrepairandno longerprovidetheservicesfor whichtheywere constructed.Becauseofthis,
theactualcoveragelevelsof safewaterin Indiamaybe lower thanstatisticswould suggest.

1.1.3.4 Fundsfor WaterSupplySchemes

The constitutionof India hasa two-tier government,one at the centre arid the other at the
statelevel (EconomicReview1994).

The federalconstitutionof Indiaprovides for watersupply and sanitation as a statesubject
and therefore the states are vested with the constitutional right on the planning,
implementationand cost recovery of water supply and sanitation projects. The central
government formulates policy guidelines and provides technicalassistancewhere needed.
Thecentralgovernmentprovidesconsiderabledirectgrantassistancefor thewatersupply and
sanitation in rural areas.

In general,rural watersupplyschemesarebeingfundedby Governmentof India (GOl) under
both the AcceleratedRuralwatersupply(ARWS) programandtheMinimum NeedsProgram
(M~NP).Someoftheschemesarebeingexecutedwith StateGovernmentfunds.

TheRoyalNetherlandsGovernment,underthebilateralassistanceprogramhasbeen

4
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providing financial support to the Governmentof India, since 1979 for implementationof
rural water supply schemesin the areaswherethe groundwater containsan excesslevel of
fluoride.

1.1.3.5Operationandmaintenance

According to Planningcommissionreport, GUI, 1992, much importancewas not given to
operationand maintenanceof water supply projectsin the country.Underthe 8th five year
plan (1990-1995), the approachto the water supply sector has taken into account the
following guidelines given in the New Delhi Declaration,which were adoptedby the UN
Generalassemblyin December1990.

• Organisationalreforms, promoting an mtegratedapproachand including changesin
procedures,attitudesandbehaviourandthefull participationofwomenatall levels.

• Communitymanagementof services,backedby measuresto strengthenlocal institutions
in implementingandsustainingwatersupplyand sanitationprograms.

The Governmentof India is emphasisingthe following aspectsregardingoperation and
maintenance.

• Private sectorefforts for constructionand maintenanceof drinking water projects
shouldbeencouragedandmobilisedto themaximumextentfeasible.

• Local bodiesshouldbe maderesponsiblefor the operationand maintenanceof the
systeminstalled,with technicalguidancefrom Governmentagencies.

For O&M activities,which form sucha crucial but oftenneglectedelementof watersupply
schemes,it hasbeenestimatedby the Governmentof India that Rs 9000 millionlannum is
required for sustainingthe assetscreatedduring the last couple of decades,whereasthe
currentallocationfor O&M is hardlyRs2250million.

However,ayearbeforetheMissionwaslaunched,for thefirst time evera maximumof 10%
of theplanfunds underMinimum NeedProgramwasallotted for O&M for theRWS system.
In thesubsequentyears(1981-1989),a similarallocationwasalsomadein AcceleratedRural
WaterSupplyProgram(ARWSP).

1.1.3.6WaterSupplyAgencies

ThePublicHealthEngineeringDepartment(PHED) is themostprinciple agencyat the state
level for planningand implementationof watersupplyandsanitationprogrammesin India. In
somestates,statutoryWater Supply and SanitationBoardshavetakenover the functionsof
thePHEDs.Thebasicobjectivesfor creationof WSSBshavebeento bring in the conceptof
commercialisation in the water supply and sanitation management andmoreaccountability.
In somestates,the PanchayatRaj EngineeringDepartment(PRED) implementsRuralwater
supplyandsanitationprogramswhereasUrbanwatersupplyandsanitationarelookedafter

5



Chanter 1 Introduction

by the PHEDonly.

1.2. Rural water supply in Andhra PradeshState:

1.2.1 General

AndbraPradeshStateis 5th largeststatein India. It is situatedin the Southeastofthe Indian
sub-continent.It is surroundedby the statesMadhyaPradeshand Orissain the North, the
stateTamil Naduin the South,thestateMaharastrain the NorthWest,the stateKarnatakain
theWestandBay ofBangalin theEast.

It hasan areaof 2,75,068 sq. kms. Hyderabadis the capital and the official languageis
Telugu.

Thestateis dividedinto threeregionscalledCoastal,RayalaseemaandTelengana.

AndhraPradeshState is divided into 23 districts dependinguponthe geography,population
andconvenienceof administrationandeachdistrict is sub-divided into threeto four revenue
divisions,eachrevenuedivisionis sub- divided into 10-15mandalsandeachmandalis again
sub-dividedinto 15-20GramPanchayats.

Anantapurdistrict is the largestonewith anareaof 19,130sq.kms. Moreover,Hyderabadis
thesmallestdistrict with anareaof 217 sqkms

1.2.2 Population

The Statehasa populationof 66.5 million asper 1991 census.The densityof populationis
242 personsper sq. km. About 77% of the state’spopulation live in rural areas.The rural
populationasper 1991 censusis 48.62million spreadover27379villages.

1.2.3 Administrative structure of Andbra Pradesh State

TheAndhraPradeshGovernmenthasa four tier administrativesystems.Oneis at statelevel,
which is called StateGovernment,secondone at district level called“Zilla Parishad”,third
one at mandal level called “Mandal Parishad”and last one at village level called “Gram
Panchayat”.Eachtier will havea Governingbody with thememberselectedfrom thepeople
in its jurisdiction. The governmentstaff allocatedto the governingbodieswill beunderthe
direct administrativecontrol of State Governmentbut works in close co-ordinationand
supervisionoftheGoverningbodiesateachlevel.

The GramPanchayatis the local governmentat village level. It is constitutedby election. It
has to look after generalvillage administration like maintenanceand repairs of village
infrastructurelike roads,drainage,streetlights,waterresources,agriculturalactivities,etc.
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1.2.4 Water Supply Agencies

In AndhraPradesh,rural andurbanwater suppliesaremanagedby two differentEngineering
departmentsnamely the PanchayatiRaj EngineeringDepartment(PRED) and the Public
HealthEngineeringDepartment(PHED) for ruralandurbanschemesrespectively.

1.2.5. Panchayati Raj Engineering Department

In the State, the PRED is vested with the responsibility of rural developmentworks like
constructionof rural roads, rural buildings,minor irrigation schemes,and all developmental
works relatingto local bodies,i.e. Zilla Parishads,MandalParishadsand GramPanchayats.
The PRED hasan RWS wing to look after the rural water supply and low cost sanitary
facilities in thevillages.

1.2.6. TypesofWater Supply

The following are the typesof drinking water supply to the rural areasconstructedby the
PRED:

• Pipedwater supplyto an individual villagethrougha individualMini ProtectedWater
Supply Schemes(MPWS) or ProtectedWater Supply scheme(PWS) with ground
wateror surfacewaterassource.

• ComprehensivePipedWater Supply Scheme(CPWS) for a group of villages with
mainly surfacewater as sourcei.e., either river wateror waterdrawnfrom irrigation
canals.

• Spotsourcesi.e., aborewell fitted with ahandpump

In Mini ProtectedWater supply Schemesthe water is distributedto the usersthrough only
oneor two cisternsi.e. watertubswith anumberoftapsaroundthecistern.

In the ProtectedWater Supply Schemesthe water is distributedto the usersthroughpublic
stand posts if the schemeis designedfor 40 litres per capita per day. House service
connectionwill be allowedif theschemeis designedfor morethan40 lpcd.

In the ComprehensivePipedWater Supply Schemesthe water is distributed to the users
throughpublic standpostsandmostlyno houseserviceconnectionsareprovided.

In the schemeswherethe sourceis surfacewater, the waterwill be distributedonly after
conventionaltreatment(slow sandfiltration).
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1.2.6. Bilateral assistanceprograms

The RoyalNetherlandsGovernmenthasbeenassistingthe Governmentof AP in providing
safedrinking waterfacilities in fluorideaffectedandotherpriority villagessince1979.

1.2.7. Coverage

The coverageof water supply facilities in AndhraPradesh State upto October 1997 is as
follows

Priority villagesidentified 22960
Priorityvillagescovered 20427
Handpumpsprovided 218404
PWSandMPWS Schemes 18235
CPWSSchemes 69

1.2.8. DecentralisationPolicy ofAP Government.

AndhraPradeshStatehasno separatepoliciesin therural watersupplyprojects.Basedon the
Governmentof India policiesandguidelines,theGovernmentof AndhraPradeshhashanded
over the individual piped water supply schemesi.e. PWS and MPWS schemesafter
constructionto the GramPanchayatsfor operationandmaintenance.

Thewater supply schemesto a groupof villages i.e. CPWSschemesare still maintainedby
thePRED

The Government of AP hasorderedthe District administrativeofficer to form a Village
MaintenanceCommitteeto look after the maintenanceof the schemebut in practicesuch
committeesareno existing.

1.2.9 Maintenanceof water supply schemes

1.2.9.1 B~PRED

The Panchayati Raj EngineeringDepartmentwith a separateRural Water Supply Wing
maintainsall the CPWS Schemesandhandpumps.The stategovernmentprovidesfund for
maintenanceof all theseschemes.50% of the total operationand maintenancecost will be
borneby the Gram Panchayats,either by meansof recoveryfrom the amountsdue to the
Panchayats(somepercentageof stampduty collectedfrom the villagerstowardsregistration
feeof their land, entertainmentfeesby the stategovernment,and developmentalfunddueto
theGPsetc) orby obtainingthecostsdirectly from theGramPanchayats.
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1.2.9.2By Gram Panchayat

The policy of the Governmentis to handover all individual schemes,after construction,to
the concernedGram Panchayatsfor operationand maintenance.The Gram Panchayatscan
collect watertax in additionto the housetax uptoa maximumlimit of 20% ofthehousetax
amount in caseof public standpostsorRs 10-20perhouseholdpermonthin caseofhouse
serviceconnections.In caseof major repairstheyhaveto approachthe PREDfor technical
andfinancialhelp.
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PROBLEM IDENTIFICATION

2.1 GeneralProblem

Operation and maintenanceof water supply and sanitation systemshave been badly
neglectedin developing countriesover the pastyears. Often, the operation andmaintenance
ofwatersupply andsanitationfacilities areregardedas low profile areas, with construction of
newfacilities beinggiventhehighestpriority andimportancein theoverall decision-making
process.Due to low importanceto operation and maintenance,many water supply and
sanitationfacilitiesare collapsingandareworkingwith afraction oftheir installedcapacity.

Due to the fact that operationand maintenanceof water supply facilities in the developing
countriesis highly neglected,dataon thenumberofpeopleservedby watersupply facilities
oftenareoverly optimistic because,in reality, manyofthesefacilities arebrokenoroperating
at reducedcapacity.It is the fact thatdue to lackof effectiveoperationandmaintenancethe
actualcoveragelevel of safedrinking wateris lower thanthestatisticvaluesQage4). In most
casesmanagementsystemshavefailed to provide the necessaryguidanceand structurefor
effective operation and maintenanceof water supply facilities. The deteriorationof these
valuable physical assetsis a major loss to national economiesthat should be avoided
(Hueb,1997).

2.2 Main problems of rural water supply in Andhra Pradesh

Rao (1993) statesthat the performanceof rural water supply schemes,maintainedby the
PREDandGP,are found to be poorandproblemslike poorquality of waterand operatingat
low efficiencyarecommon.Thefollowing arethemain causes:
• defective operation andmaintenance and its organisation,
• lackof knowledgeof theplant operators
• defectivecleaningprocessof filters
• delayin rectificationofleakagesandrepairs
• inadequatecommunicationfacilities
• no properqualitymonitoringandprocesscontrols
• lack of skilled operation andmaintenancepersonneland
• lackof fundsfor operationandmaintenance
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According to the National EnvironmentalEngineeringResearchInstitute (NEERI), the
following are the causesof problem in water supply schemesmaintainedby the Gram
Panchayats:

• unskilledoperators!caretakers
• lackoffunds
• poorservicelevel
• lackof costrecovery (Reddy,1995).

TheGovernmentof AndhraPradeshhasinstituteda committeeto conductvillage levelwater
supply managementstudies, with the aim of developing a systematicapproachto the
operationandmaintenanceof watersupplyschemes.Theteamhasinvestigatedthenatureand
reasonsfor recurringoperationandmaintenanceproblemsin theareasof efficiencyandlevel
of functioning of rural water supply schemesin sevendistricts of Andhra Pradesh.In line
with the previoussources,the Village Level Water Supply Management(VLWSM) study
teamhasconcludedthat the following are the main causesof problemin the water supply
schemes:

• inadequatequantitysupply
• poorquality
• poorchlorination
• irregularsupplytimings
• poormaintenanceofthefilter beds
• no trainedoperatorsI care takers
• thedelivery ofwateronly oneto oneandhalfhoursaday
• moreleaksin thedistributionsystem (Reddy,1995)

Now the Governmentis in a intentionof handingoverof CPWS schemein addition to the
individual schemesafter constructionby the PREDto Gram Panchayatsto look after the
operationandmaintenanceatvillage level.

Henceto review and improve the performanceof the presentmaintenancesystemsand to
suggestproperfuture arrangementsa study on the presentmaintenancesystemand on its
performanceis important and may help the plannersand decisionmakersto identify the
backlog in the presentsystem and the alternative arrangementsfor the future set-upoff
maintenance in AndhraPradesh.
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2.3 Present study Objectives

The presentstudy is to find out the performanceof rural piped water supply schemes
maintainedby the two different agenciesi.e. PRED and GP in Andhra Pradesh with the
emphasison theorganisationalset-upandproceduresfollowed for operationandmaintenance
andperformance.

The main study objectives are:

• To learnabouttheOrganisationalset-upof PanchayatiRaj EngineeringDepartment
(PRED)and theGramPanchayat(GP) set-upregardingtheoperationand
maintenanceofpipedwatersupplyschemes.

• To comparetheperformanceofthesetwo set-upson theoperationandmaintenanceof
pipedwatersupplyschemes.

• To find outwhataretheproblemsfacedby theGP aftertaking thepipedwatersupply
schemesfrom thePRED

• To suggestpossibilitiesto improvetheperformance.
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LITERATURE REVIEW

This chapter covers the literature on the operation and maintenanceapproaches,
organisationalset-upandtheperformanceofthemaintenancein slow sandfilters.

3.1 Operation and Maintenance

Operationrefersto theroutineactivitiesnecessaryto makethesystemfunction.

Theproperoperationof a schemeresultsin its optimumuseandcontributesto areductionin
breakdownsandmaintenanceneeds.

Maintenancerefersto periodicinspection, replacementorrepair thedamagedparts,cleaning
of filters etc. Maintenancecan be divided into two types, one is preventivemaintenance
(plannedmaintenance)andotheris correctivemaintenance(breakdownmaintenance).

Preventivemaintenanceis that which is conductedto preventor to minimisethebreakdowns

Correctivemaintenanceis thatwhich is doneafterbreakdownoccurredandit triesto restorea
servicein malfunctioningthesystemsasquickly aspossible

Most operation and maintenanceevaluationswill be much more concerned with the
maintenancethanwith operation.Bothplannedandbreakdownmaintenanceis neededfor all
systemsbut theaim is to minimisethebreakdownsthroughplannedmaintenance.Thereis an
obviousrelationbetweenpropermaintenanceof asystemandits operation.Thosewhich are
well maintainedaremuchmorelikely to operatewith minimal difficulty (Cairncross,1980).
Rehabilitationentails the correctionof majordefectsand the replacementof equipmentto
enableafacility to functionasoriginally intended.Rehabilitationbecomesnecessarywhenit
is no longertechnicallyfeasibleor economicallyviable to maintainafacility in goodworking
order. Maintenancewill becomeuneconomicif the long term cost of rehabilitation and
subsequentoperationis morefavourablethancontinuedrepairandmaintenance.
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3.2 Maintenanceapproaches

Threemain approachesto maintenanceare identified and developedin a logical sequence
(IRC, T. Bastmeyer,J.T.Visscher,1987)

1. The Technical approach
2. The Organisation approach
3. The Systematicapproach

3.2.1 Technical approach

Thetechnologyof the schemeshould be understandableto the villagepeopleandwhich can
bemaintainedandrepairedby local operatorsand with occasionalsupport from the agency
staff. Experiencesin this field showthattechnologyimprovementsarenot sufficientto ensure
the reliable functioning of rural water supply systems(Sundaresanet.al,1982).This shows
that even technology which can be maintained at village level, needsto be properly
introducedby involving the usersfrom the beginning. The needto involve usersand give
them somecontrol is also stressedby van Wijk (1985). Examples from Burkina Fasoand
Ghanaindicate that village level maintenanceis more successfulwith continuing support
from theoutside.The shift from a technicalapproachto communitybasedmaintenancecan
also be observedin communitypipedwatersupplyprojectsin Sri Lanka,Indonesia,Zambia
andMalawi (Dannawan,1985).

3.2.2 Organisational approach

In this organisationapproach,responsibilitiesare sharedby local communitiesand relevant
governmentagenciesin a decentralisedmaintenancesystem.The successmainly dependson
technicalmanagementofhumanandmaterialresources(Donaldson,1984).Decentralisationof
certainresponsibilitiesreducesthe maintenancecosts,but requirestechnologywhich canbe
operatedandmaintainedat communitylevel. Further,back-upservicesfor the operatorsand
supplyof sparepartsneedto beensured(Hofkes,1982).

In general,the centralor regional Governmentis responsiblefor the overall management,
includingorganisationalset-up,paymentto staff, theusersandlocal authoritiesdo not havea
say in or control over maintenance.Mostly maintenanceis financedcompletely by the
government . In any case no clear responsibility is set for manpowerdevelopmentand
training,purchaseanddistributionof spareparts. In 75%of cases, no formalprovisionhave
beenmadeto monitor the functioning of thesystem.This explainsthelimited dataavailable
on maintenancesystemperformance.

Overtheyearstheorganisationalapproachto maintenancehasdevelopedand nowincludesa
wide rangeof essentialelements,but often too little emphasishasbeenplaced on local
environmentalconditions,local resourcesmaintenanceand affordability to technology.The
choice of technology should be related to these local conditions which determine the
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maintainabilityofrural watersupplysystems.Thusoftentheorganisationalapproachhasnot
beensuccessfulbecauseof inappropriatetechnologyandinsufficientusersinvolvement.

3.2.3 Systematicapproach

This approachto maintenancecombinesboth thetechnicaland organisationalapproachesbut
also includes the environmental conditions, affordability and users involvement. Pacey
concludedin 1977 that experiencesof donoragenciesin Bangladesh,India andEastAfrica
showedthat the greatesteffort wasput into technologydevelopment.Other factors of the
maintenanceproblemsuchasthesocialand humanaspectswere oftenneglected.Manywater
projectsareimplementedascrashprogrammes,whereasthey should bepartof development
approachwhichtakesinto accountthelocal situation. In anattemptto applysystemstheoryto
rural water supply, Paceyoutlines maintenancesystemsfor three situations distinguished
mainlyby thedegreeofthecommunityparticipationasfollows:

• Total communityselfreliancein constructionandmaintenance
• Partialself reliance- responsiblefor maintenance
• No communityinvolvement—constructionandmaintenanceby government

For eachof thesesituationshe addressestechnologychoiceandmaintenanceorganisation,the
level of training, localproductionpotentialandquality control.

Pacey’s ideas form the basis for the systematicapproachto maintenance,but do not
sufficiently addressthe aspectssuch as finance, spare parts supply and management
organisation.Theseaspectsreceivedmoreattentionfrom Shawcross(1978),who stressedthe
relationshipbetweenthe local conditionsfor maintenance,the organisationalset-upof the
maintenancesystem, technology selectionand financial resources.He proposedset-wise
decisionmakingprocesswhich includestwo main stages:

• Selectionof generalmaintenancestrategy(comparablewith the threetypical situations
outlinedby Pacey)

• Definition of the most suitable organisational set-up on the basis of available
governmentalcapacitiesandlocal resourcesfor maintenance.

Field experiencesshow that local factors are best taken into accountby involving usersin
decisionmaking. For example,the Yatega-Comoevillage water supply project in Burkina
Faso,24% of the villagespreferredopenwells to bore wells with handpumps(BURGEAP,
1986). In somedistricts in Benin, 60% of the communitiesrefusedimprovementsto their
existing water supply facilities whentheir responsibilitieswere madeclear to them. In other
districts, where drinking water was scare, almost 100% villages acceptedfully these
responsibilitiesandcontributedtowardsmaintenance.Experiencesin otherAfricancountries
(Diluca,1983)indicate that early userinvolvementand clear agreementon responsibilities
mayleadto lowermaintenancecostsandmorefUnctioningof facilities.
Consideringabovesituations,thesystematicapproachseemsto bemoreeffectiveapproachto
maintenance.
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3.3 Organisation set-up

An effective rural water supply system is not simply a technologicalobject but a
combinationof technology, institutions and peoplewho are involved in planing, design,
finance,construction,operationand maintenance,monitoring and useof the system.Major
number of systems require a central organisational set-up for planning, financing,
engineering,construction, training, supervision and monitoring and for operation and
maintenancethe system local organisationalset-up required. The organisation is also
responsiblefor administeringthe national, regional governmentprogramand policy. The
following parametersareimportantwhendescribingtheorganisationalset-up.

3.3.1 Staffing
For every system some physical activities are necessaryto maintain that system in a
sustainablemanner. To perform theseactivities certain staff are required. The required
number of staff and their skills dependupon the work load i.e. production capacity,
complexityof theoperatingunits andcoverageofthe systemetc.Thefollowing tableshows
the staff requiredin the Kerala water authority, India, for productionof water in various
capacities(Studyreporton O&M of RWS Schemesin Kerala,1980).

Staff required Capacity ofschemes

Above 5 mgd Below 5 mgd

AEE/AE 1 -

Shift Operators 12 12
Shift AssistantcumCleaners 12 12
Shift Mazdoor 12 4
Fitter cumMechanic 1 -

Electrician 1 1
mgd— million gallonsperday.

3.3.2 Managementsystem
Overall management,preventivemaintenance,repairs, spare parts and chemicalssupply,
collectionof tariff, supervision,monitoringandtraining arethe key elementin maintenance
of any scheme.Prior to implementationadetailedanalysisis requiredfor therealisticdivision
of the responsibilities,roles, powersand limitations to appointrequiredstaff. The degreeto
which theusercanassumecertainresponsibilitiesvary accordingto availableresourcesand
capacities. Devolving tasks, responsibilitiesand risks to local institutions need to be
authorisedformally andreflectedin the legislation(IRC,1987).

The overall managementof operationand maintenancecomprisesof the following main
activities(RGNDWM, 1993):
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• Defining the preventive maintenance schedule
• Identifying the agencies to carryout therepairsasandwhenneeded
• Employingtheoperatingstaff, ensuringtraining
• Setting up theproceduresfor procurementof thespareparts
• Ensuringrequiredmanpowerandtraining
• Supervisionon themaintenance
• Monitoring theperformanceandfeedbackto evaluatetheperformance
• Arrangingfor collectionofrevenue
• Preparationof annualbudgetestimatesfor operationand maintenanceandarrangingthe

fundsandresponses

In overall management,attention will be paid as to how theseactivities can be performed
effectively. It includes the procedures adopted for receiving the complaints i.e.
communicationsystembetweenthe usersandthe operatingstaffand also to look afterthat
how efficiently thesecomplaintsarebemgattended.It is also comprisestheprocurementof
therequiredsparepartsand chemicalsandmanpowerdevelopment,trainingto the operating
staffto performthepreventivemaintenanceeffectively (IRC,1987)

3.3.3 Supervision
Supervision of maintenancesystem consists of formulation of objective standardsand
inspectionandreportingon thefunctioning, useof thefacilities and equipment.It is essential
to setobjectivestandards.Itemsonwhich standardsareneededto be setare

• Daily routinework in hisjurisdiction
• Maintenanceof recordson stockof sparepartsandchemicals
• Maintenanceof log reportsoncleaningoffilter units, operationscheduleetc
• Maintenanceofturnoutregistersof operators
• Maintenanceofrecordon repairsandits rectification
• Acceptablebreakdownperiod
• Level ofpreventivemaintenance

The datareportedduring the supervisionshould be comparedwith the objective standards
and the requiredaction will be taken in case of sub standardfunctioning of the system.
Wheneverpossiblethe collectedinformationshouldbe usedto checktheperformanceof the
system,agencystaff and the operatorswith respectto the objectivestandards.A healthy
competitivespirit should be initiated by instituting prizes and awardsfor the best annual
performanceby thefield staff(Ghosh.G,1995)

3.3.4 Monitoring
Monitoring of maintenanceinvolves the formulation of maintenancestandardsand the
collection, processingand interpretation of data functioning and use of facilities and
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equipment.It is essentialto set objectivestandardsaccordingto which a system could
function.Itemson which standardsneedto be setareshownbelow.

• Quality of the installed facilities
• Waterconsumption
• Maximum numberof usersperstandpost
• Acceptablewaterquality
• Acceptablebreakdownperiod
• Quality of sparepartsand chemical
• Levelof preventivemaintenance
• Costof maintenance
• Revenuecollection
• Userssatisfaction

The datacollected for the monitoring processneed to be comparedwith the objective
standardsand action needsto be taken in caseof sub-standardfunctioning of the system.
Wheneverpossiblethe collectedinformation should beusedto improvethe performanceof
the systems,agencystaff and the operators.Careful monitoring will also enable timely
modifications of the water supply or the maintenancesystem,in order to meetthe agreed
standardson a continuousbasis(IRC, 1987)

Monitoring and evaluationshouldfocussingissuesrelatedto sustainabilitysuchasquality of
the constructedwaterunits, theirusage,performance,maintenance,health awarenessin the
communities,the level of communityparticipationin thedecisionmaking.And the resultsof
trainingof local people.Thewholewatersupplysystemshould,at all levels,beevaluated,to
identify the possible weak points and verify whetherapplied methodsand systemswere
adequate.The kind of monitoring and evaluation activities depends largely on the
maintenancesystem.It will be clearthat all datahaveto be gatheredfrom all levels involved
(Albert BuitenHuis, 1993).

3.4 Requirementsof Slow sand filters

Thefollowing arethegeneralrequirementsfor theeffectivefunctionof a slowsandfilter:

Periodofoperation 24 hoursa day
Filtration rate 0.1 - 0.2 mfh
Filter bed area 5 —200m2per filter and minimum of2 units

Heightoffilter bed
Initial 0.8 - 1.0 m
Minimum 0.5-0.6m
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Specificationofsand
Effectivesize 0.15 —0.30 mm
Uniformity coefficient <5, preferablybelow 3

Heightof underdrainsincludinggravellayerO.3— 0.5 m
Heightofsupernatantwater 1.0 m
Chargingoffilter Fromthebottom

3.5 Operating Procedures of SlowSand Filter Water Supply Schemes

The following are the importantoperationproceduresin which a caretaker!operatormust
becomeproficient.

• Cleaningofrawwaterintakeandrawwaterpump
• Starting-upa newfilter
• Operationprocedureanddaily adjustments
• Shuttingdownprocedure
• Cleaninga filter-bed
• Re-sandinga filter
• Sandwashingby hose
• Chlorination
• Samplingprocedures
• Plantrecords

3.6 Water demand per capita
The average amount of water fetched from the water supply systems in developing countries
rangesfrom 20 to 150 litres perpersonper day. This is influencedby many factors,suchas
quality and availability of thewater,cost, culturalpracticesand climate. The mostimportant
of thesefactorsare thetime that the peoplecanafford to collectthe water, the convenience
and accessibilityof the waterdistributionpoints andwhetherwater is also usedfor watering
livestock.
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Table- Average amountof waterusefor varioustypesof ruralwatersupplies
Typeofsupply

3.7 Water Quality

Water quality examinationis basicallya determinationof the organismsand mineral and
organic compoundscontainedin water. The following are the basic requirementsof the
drinking waterandit shouldbe:

• freefrom pathogenicorganisms
• containingno compoundsthathavean adverseeffect acuteor in the long term, on human

health
• fairly clear (low turbidity, little colour)
• not saline
• containingcompoundsthatcauseanoffensivetasteor smell
• not causingcorrosionor encrustationof the watersupply system,nor straimng clothes

washedin it.
(source:Lloyd andHelmer,1994)

Averagedaily Rangeof daily
wateruse wateruse
(lipid) (Lipid)

Point sources 15 5 - 25
Pipedsupplieswith standpost 30 10 - 50
Pipedhouseconnection(singletap) 50 20 - 150

Table- Estimateof waterdemandpercapitafor houseconnectionin rural areasin India
Waterusage litresper day
Drinking 5
Cookingandcleaning 18
Ablution 6
Flushing 8
Bathing 20
Washingclothes 20
Waterlivestock 18
Total water usage 95
(Source:Slow SandFiltrationfor CommunityWaterSupply,Technicalpaperseries24, IRC)
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RESEARCH METHODOLOGY

This chapterdescribesthemethodadoptedfor thepresentstudy.This chapterconsistsoftwo
parts.Thefirst partdescribesthethemesandcorrespondingindicatorsselectedfor thestudy.The
secondpartdescribesthemethodsadoptedfor datacollectionin whichit describestheselection
of schemes,organisingof field visits, observationproceduresadoptedin field interview
procedures.

4.1. Introduction
Researchis aninseparablepartofhumanknowledge. Research is an importantpre-requisite for
adynamicsocialorder. Societyhasmarched on to its presentform with the help of constant
researchandinvestigation.Researchshouldneverbetreatedasapieceofcompilationof work.
By readinga numberof books and compilingtheirmaterial in anotherbook is no research.
Researchmustbe basedon facts.Observabledataforms a soundbasisfor research.Inductive
investigationslendgreatersupportto researchfindings(Sadhuet.al, 1985).

4.2. Themesand Indicators
In thepresentstudysomeparametersareselectedasthemesandcorrespondingindicatorswhich
describetheexistingorganisationalset-upandperformanceoftheoperationandmaintenanceof
the pipedwater supplyschemeswith conventionaltreatment(slow sandfiltration) in Andhra
PradeshStateof India.

4.2.1 Organisationalset-up
Thefollowing themesareselectedto describetheexistingorganisationalset-up:
(Visscheret.al, 1996,Kalyan1997)

4.2.1.1Staffing
To operateandmaintainthepipedwatersupplyschemesin asystematicway,somekey persons
are needed. The number of staff involved per scheme is an indicator for the efficiency of the
organisational set-up andtheindicatorsselectedfor this themeare

• Numberof staffworkingin theorganisation,

• Numberof staffinvolved for that scheme,andtheirroles andresponsibilities.

This informationwascollectedfrom theoffice filesoftheheadoffice andsubdivision offices.

4.2.1.2ManagementSystem
Managementis the key factor for any system. To understandthe managementsystemthe
following aspectsareimportant.

• Whatis theoverall managementprocess
• Proceduresadoptedfor receiving& attendingto complaints,
• Whatarethetrainingactivities
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• How is theprocurementandsupplyof thespareparts,chemicalsandtools

The informationfor this themewascollectedfrom theofficerecordsand from interviewswith
officials.

4.2.1.3Supervision
Closesupervisionimprovestheperformanceof any work. Supervisionconsistsof formulation
of objectivestandards,inspectionandfeedbackto staff. Thefollowing aspectsareimportantfor
this theme.

• Objectivestandards
• Proceduresadoptedfor supervision

The informationabouttheseaspectsis collectedfrom theliterature,guidelines,andinterviews
with officials.

4.2.1.4Monitoring
Monitoring of a maintenancesysteminvolves the formulation of maintenancestandards,
collectionof data,processingandinterpretationofdataconcerningthefunctioninganduseof
facilities. Feedbackis to evaluatetheperformance(Kalyan, 1997).
Importantaspectsfor this themeare

• Monitoring criteriaand
• Proceduresadoptedfor monitoringandfeedback.

The information was collectedfrom the guidelinesfor monitoring and interviewswith the
officials.

4.2.2 Performance of maintenancesystem
The following themesareselectedto knowtheperformanceofmaintenancesystem:
(Visscheret.al,1996,Kalyan, 1997)

4.2.2.1 Organisationalefficiency
Indicatingthe efficiency of the organisationand the staff salariesfor O&M. The indicators
selectedare

• Numberofstaffworkingper onecubicmetreproductionofwaterperday
• Costof staffworkingperonecubicmetreproductionofwaterperday

The informationabouttheseindicatorsis collectedfrom theoffice recordsandin thefield visits
interviews.
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4.2.2.2 Usage
Indicatingtheactualbenefitto theusersofthesystem.Theindicatorselected
is:

• Numberofusersusing this systemfor drinking andwashing/ No. Ofusersinterviewed

This datawascollectedfrom interviewing usersduring thefield visit

4.2.2.3Quantity of use
Indicatingtheactualquantityof waterdrawnby theusersofthesystem.Theindicatorselected
is:

• Total quantityof waterdrawnby theuserfrom thestandposti designedquantity

This datawascollectedfrom theusersandfrom observationduring thefield visit.

4.2.2.4Quality of water
Indicating theactualquality of waterreleasedto thepublic. Theindicatorsselectedare:

• Turbidity
• Risk of Contamination

Thefirst indicatordatawascollectedfrom theanalysisof watersamplesin theDivision office
laboratoryandthesecondindicatordatawascollectedfrom thesanitarysurvey.

4.2.2.5Reliability
Indicatinghowmuchwecanrely on thescheme.Theindicatorsselectedare:

• Numberofbreakdownsin last2-3 months
• Deliverytime Schedule

This datainformationwascollectedfrom therecordsandalso from theusersinterview

4.2.2.6Continuity
Indicating the continuationofsupplyof waterin aday.Theindicatorselectedis:

• Numberof hourssupplyof water/ 24 hours

This datainformationwascollectedfromtherecordsandalsofrom theusersinterview.

4.2.2.7Maintenanceof systemcomponents
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In this two themeswereselected.Theyare

Leakageoftap
EnvironmentofStandpost

Thesethemesindicatethe maintenanceof standpost, wastageofwaterand alsotheimportance
givenby thestaff!usersto hygiene. Thecorrespondingindicatorsselectedare

• Numberof standpostsleakingi totalnumberof standpostsvisited
• Numberofstandpostswithout properdrainageI total numberof standpostsvisited

Thisdatawasobservedin thefield visits with aprepreparedobservationsheet

4.2.2.8Useof other sources
This themeindicatestheuseof other sourcesofwater insteadofthewatersupplysystem. The
correspondingindicatorselectedis:

• Numberofusersusing othersourcesof wateri numberofusersinterviewed

This datainformationwascollectedfrom usersinterview.

4.2.2.9Userssatisfaction
Indicating theusersview abouttheoperatorthatdirectlyreflectstheperformanceofthescheme.
Theindicatorselectedis

• Number of userssatisfiedwith the performanceof the scheme / numberof users
interviewed

This informationwascollectedfrom usersinterview.

4.2.2.10Cost recovery
This themeindicatestheseif-sustainabilityofthescheme.Theindicatorselectedis:

• Revenuecollectedfrom theusers/ O&M costof thescheme

This informationwascollectedfrom theofficerecordsandalsofrom theuserinterview

4.2.2.11 O&M capacity

This themedescribesthe O&M capacityofthe operatorwhich reflectstheperformanceofthe
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scheme.Theindicators selectedare:

• Performanceof theoperator
• Availability ofworking tools

Thefirst informationwasgatheredfrom thetime-lineprogrammeoftheoperatorandthe second
informationwascollectedfrom theoffice recordsandfield observation.

4.3. Methods of data collection

4.3.1 Preliminary investigation
To get an overall picture of the schemes,which are maintainedby the PRED and GP, a
preliminaryinvestigationwasdonein theHeadoffice atHyderabad.Two districtswereselected
out of 11 districts from thecoastalregionoftheAncibraPradeshfor theresearchstudywherea
highnumberofschemesareexisting. TheyareEastGodavariandKrishnadistricts.Thesetwo
districtswill representtheoverall pictureofthecoastalregion.Only two districtswereselected
becausetimefactoris themajorconstraintfor theresearchstudy in India.

4.3.2 Selectionof the Schemes
Theselectionoftheschemewasdonebasedon thefollowing critena

• It shouldhavebeenin operationaround1993

• It shouldinclude a slow sandfilter becausein coastalregionProtectedWater Supply
schemesareexistingwith two differentwatersourcesi.e. groundwaterandsurfacewater
andComprehensiveProtectedWater Supplyschemesareexistingwith mainly onesource
i.e. surfacewater.Soto comparethetwo maintenancesystemsonly theschemeswith slow
sandfilters areconsidered.

• It should contain a populationof around 3000 (actualLy in the researchproposal a
populationof around2000was suggested,but in AP thenumberof schemeswith that
populationis low andthoseschemesareold)

• Threeschemesshouldbe maintainedby PREDandthreeschemesby GP.

4.3.3 Selectionof Village
Fromtheaboveselecteddistricts,the researcherobtainedinformationabout therunningschemes
maintainedby PREDand GPsfrom theSuperintendingEngineeroffice. From thatinformation
andin consultationwith theofficials ofthePRED in therespectiveDivisions andSubdivisions,
two ‘Mandals’ in eachdistrictareselectedfor theresearchstudy suchthatone schemefrom each
mandalasper theresearchproposal.As per therequestofthe officials, two otherschemesone
from GP andotherfrom PREDarealsoselectedin additionto theproposali.e. six schemesfrom
four mandalsfor theresearchstudy. Thedetailsofschemesselectedareasfollows
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Table-Detailsof schemesfor theresearchstudy

Nameof theScheme Nameof
theDistrict

Name of
the

Mandal

O&M
by

Village

CPWSSchemeto East Tallarevu PRED Chinnaboddu
Corangi& other Godavari venkatayapalem
villages

CPWSSchemeto East Tallarevu PRED Setharampuram
Tallarevu& other Godavari
villages

PWSSchemeto
Selapaka

East
Godavari

Kajuluru GP Selapaka

CPWSSchemeto Krishna Bantumilli PRED Malleswaram
Malleswaram& other
villages

PWSSchemeto
Atapaka

Krishna Kaikaluru GP Atapaka

PWSSchemeto
Bhujabalapatnam

Krishna Kaikaluru GP Bhujabalapatnam

4.3.4Collection of data

4.3.4.1Documentation
Theliteraturepertainingto theO&M of theschemeswasgatheredfrom thedepartmentalpeople.

Operationandmaintenanceby GramPanchayat
In thepresentsituation,the individual schemesafterconstructionarehandedover to theconcerned
GPs for theirmaintenance.To knowthe organisationset-upoftheGramPanchayats,staffof the
GP,policiesand guidelinesfor theO&M ofthescheme,theresearchervisitedtheconcernedGPs
offices and the EastGodavariDistrict Panchayatofficer’s office and collected the following
information.

Structureof orgamsation

ClassificationofPanchayats

Staffingpattern

Activities of Panchayats

S.No
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IncomeofPanchayats

Stafffor the Scheme

O&M costofscheme

Collectionofrevenueprocedure

Problemsin O&M

OperationandmaintenancebyPRED
To knowtheOrganisationalset-up oftheRWS wing, andthepoliciesandguidelines for the
O&M ofthescheme,theresearchervisitedtheEngineer-in-chiefoffice, SuperintendingEngineer
office, ExecutiveEngineeroffice, Deputy ExecutiveEngineeroffice, and Sectionofficer’s
offices.

Theresearcherinterviewedtheofficials like EE, Dy.EE,AEE/AE’s, andalso WI & operators
andhe obtainedthefollowing information.

Organisationsetup

No. of schemesin AP

O&M policiesandguidelines

Roles& responsibilitiesof staff

Procedure of Supervision

Procedureof monitoring

Staff for theScheme

O&M cost

O&M procedure

Procurementofspareparts!chemicals

4.3.4.2Field Visits
For efficientdatacollection theco-operationofthekey personnelsuchasSarpanchand other
local leaders,in thosevillageswasverynecessary.Theresearchergatheredtheinformationabout
thekeypersonsin thosevillages from thedepartmentalpeopleandthenvisited thevillagesand
contactedthe keypersonsandalso GP officials. It wasmadevery clearthatfor thetimebeing
theresearcherdid not representtheGovernmentandthat thereasonfor thefield visit hasto study
the O&M performanceof the schemefor thesis submission at IHE, DELFT, THE
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NETHERLANDS.

Thelocationsof theStandpostsandotherschemedetailsandothertraditionalsourcesaremarked

with thehelpofthekeypersons,villagers,andwith theschemeoperatorin themappingexercise.
4.3.6 Data collection method
After gettingsufficient informationaboutthe locationof standposts,the researcherfixed adate
for a field visit includingconsultationof keypersons.Then the villagesofthe schemeswere
visited for thedatacollection.More thanfour daysin eachvillage was spentfor observationof
the schemedetails,performanceofthescheme,operatorperformance,for conductinga sanitary
survey, for conductinginterviewwith theusers,etc.

4.3.6.1 Observation method
The headworks site of the schemesand the villages were inspectedby making useof the
observationsheet(Annex-8) and all the schemedetailsand observationswere notedin that
format.Thesanitarysurveydetailswerenotedin the Sanitaryformat(Annex7).

Six standpostswere also selectedfor eachvillage for sampling in sucha way that they
representedtheoverall supplyof waterto that village. Observationsof standpostswerealso
notedseparately.

4.3.6.2 Interview method

4.3.6.2.1 SelectionofHouseholds
According to the researchproposal 9 householdswere to be selectedfor interviews, 3
householdswithin aradiusof 50 Mts., 3 within radiusof 100 Mts. and 3 within radiusof 150
Mts. from the standpost.Sincethedistancebetweentwo standposts was lessthan200 Mts.,
only six householdswereselectedfor eachstandpost,3 householdswithin aradiusof 50 and3
within aradiusof 100 Mts. from thestandpost.

4.3.6.2.2 Userinterview
All householdswereinterviewedwith aquestionnaire (Annex-4,6) in the local Telugulanguage.
The questionnairecontainedall the detailssuchasthe numberof personsin the household,
quantityof standpostwatercollected,quantityof watercollectedfrom othersources,quality of
water,breakdowndetailsofthe scheme,performanceof theoperator,numberofhoursgetting
water,whetherthetime ofreleasingis sameor not,who is doing theO&M, howmuchtheyare
payingfor watertariff etc.Userswerealsoaskedabouttheirusageofwaterfor differentpurposes
(Annex-6).
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The detailsofthenumberofhouseholdsinterviewedin eachvillage aregivenbelow:

No. of

households

Theschemeoperatorswhowerepresentat thetime of field visit werealsointerviewedusing a
questionnaire(Annex-5) and all the informationabouttheirexperience,traming,continuityof
supply,kind of majorbreakdownoccurred,availability of spareparts,tools,bleachingpowder,
whoaresupervising,andtheregistersmaintained etc.,werenoted.Duringthediscussionon the
time-line, the operatordescribedevery stepof his daily routinework with timings and also
activities in the slow sand filter i.e., about how he charged the filter at the beginning or after
breakdownoffilter, scrapedthe sand,how much timewasallowedfor ripeningperiod,and also
theprocedureadoptedfor chlorination.

S.No NameofYiHage

1 Chinnabodduvenkatayapalem 36

2 Setharampuram 36

3 Selapaka 36

4 Malleswaram 36

5 Atapaka 36

6 Bhujabalapatnam 42
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Chapter 5

RESULTS

This chapterbeginswith the descriptionof the Organisationset-upof PRED and GP and
funds for O&M, thendescribesthemaintenancesystemsby PRED and GP in the selected
villagesfollowed by adescriptionoftheperformanceoftheschemesvisitedin thevillages. In
this chapter5.1 deals in generalhow it is on paperand 5.3 discusswhat is happeningin
reality.

5.1 PanchayatiRaj EngineeringDepartment (PRED)

5.1.1 Organisational set-up
The PanchayatRaj EngineeringDepartmentis one of the biggestengineeringdepartments,
within the Governmentof Andhra Pradeshand it is being expandedto cope with the
increaseddevelopmentalworks in rural areas.ThePRED is underthe controlof the ministry
of PanchayatRaj andRural Development.

Personsinvolved in the planning, designing,constructionand maintenanceof rural
water supply

Engineer-in-chief
The PRED is headedby the Engineer-in-chief, who is in chargeof all administrationand
technicalmatters.Underhis control two separatewings are working, one is the Panchayat
Raj Regular(PR), anotherone is the PanchayatRaj Rural Water Supply PRED. The heah
office is situatedin Hyderabad.

ChiefEngineers
PREDhasthreechiefEngineersonefor regularRWS works, onefor RWS projects,and one
asExecutiveDirector for humanresourcesdevelopment.TheChief Engineersis responsible
for planningandproperimplementationofthevariousprogrammesundertheircontrol.

SuperintendingEngineers
The SuperintendingEngineeris theheadoftheoffice calledcircle office andworking under
the control of Chief Engineerwith a jurisdiction of two districts. He is responsiblefor
tenderingand implementationof worksunderhis jurisdiction. The SE is supportedby about
twenty technicalandnon technicalstaffin his office.

ExecutiveEngineers
The ExecutiveEngineeris theheadof Division office andworking underthe control of SE
with ajurisdictionof two revenuedivisions.About twenty technical and non technicalstaff
is workingin his office. HehasaDivisional AccountsOfficer in his office who assiststhe EE
in maintaining compliance with the Departmentaland Financial codes. Only Executive
Engineeris thecheckthawingofficer with thedistrict treasuryaccounts.He is responsiblefor
propermaintenanceof recordsandresponsiblefor tenderingandexecutionof all worksunder
hisjurisdiction.
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Deputy ExecutiveEngineer
The Deputy ExecutiveEngineeris the headof the Sub-division office and he is working
under the control of the ExecutiveEngineerwith ajurisdiction of about 5-8 mandals.He is
responsiblefor the executionand maintenanceof the works under his jurisdiction. He is
assistedby about10 technicalandnontechnicalstaffin his office.

AssistantExecutiveEngineer! AssistantEngineer
TheAssistantExecutiveEngineer!AssistantEngineeris the headof sectionoffice andhe is
workingunder the controlof Dy.E.E. with ajurisdictionof 1-2 mandals,andresponsiblefor
every work in his area.He is thepillar ofthe department,ashe is the sole in chargefor the
preparationof estimates, designsandexecutionof works.

Work Inspectors
Underthe control of AssistantExecutiveEngineer!AssistantEngineer,1-2 Work inspectors
areworking and they have to watch the works continuouslyas per the directionsof the
sectionofficer and alsohelpingthe AEE/AE in preparationof estimatesandduring surveys
etc.

In addition to theseofficers, Geologistsare working at three levels, one Joint Director is
working at Chief Engineeroffice and othersenior geologistsat districts level and junior
geologistsatrevenuedivision level.

Quality controlEEs areworkingunderthe controlof DeputyChiefEngineer(in thecadreof
SE) for the entire RWS works. Their nature of work is pre-deliveiy inspection of the
materialsorderedby the RWS staff and inspectsthe disputedworks and submissionof the
reportsto theCE.

The staffof the departmentare bound by the regulationslaid down in the Departmentaland
FinancialcodesoftheGovernment.

As far asthefunctioning ofComprehensiveSchemesis concerned,a separatesection,asub-
division, oradivision is establishedwith necessaryfield staffdependinguponthework load.

5.1.1.1 Operating Staff at Schemesfor operation and maintenance

Generalmonitoring on the operationand maintenancewill be doneby the officials higher
than the rank of Deputy ExecutiveEngineerin offices only. Below the Deputy Executive
Engineerlevel all the staff will be moreinvolved in the operationand maintenanceof the
schemesat field level. The main operatingstaffsuchasPump operators,fitters, electricians,
valve operators,watchmen etc., dependingupon the volume of work is recruited on
temporarybasis from the local personsor experiencedstaff of the constructioncontractor.
Minimum oneWorksInspectoris allottedfor eachscheme.
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Rolesand responsibilitiesofthe staffworkingon a daily basisin the schemes:

Work Inspector : He hasto attenddaily to the schemeand monitorsthe
operatorperformanceand he observesthe tirne scheduleof the current availability and
operationscheduleof the motorsand spareparts requirementsand he will inform aboutthe
progressof the scheme,repairs to be done, chemicalsand spareparts requirementto his
officials asand whenrequired.He will also observethe opinionand needsof the villagers
very closelyandinform thoseviewsto theofficials.

Electrician : He is responsiblefor the maintenanceof all electrical
appliancesof the scheme,keepscontactwith the Electricity departmentand maintainsthe
schemeasper thescheduleof theAPSEB (AndbraPradeshStateElectricity Department).He
also observesall motorsandattendsto therepairsof the motors.He is also attendingto the
otherworksin theheadworkssiteandon thepipeline.

Valve Operator: He is responsiblefor theoperationand maintenanceof the Valves,
pipe line andtapsetc. in his jurisdictionandhe operatesthe valvesasper the schedule.He
hasto observeall taps,valves,pipe line leakageand he hasto entry every activity in the
registersavailable.Hehasto inform to the officials abouttherepairsto bedoneimmediately
and the requiredspareparts.He will attendto the repair immediatelywith the help of the
other workers.He is responsiblefor valve pit cleaning,leakagearresting,pipe laying and
maintenanceof public standposts.

Pump Operator : He is responsible for the operation and maintenance of
the scheme,operatethemotorsasperthe scheduleofElectncitydepartmentandobservesall
motors, performanceof the slow sandfilters, cleaningof the filters & other headworks
structures,mixes the bleaching powder as perthedaily requirementandhe has to entry every
activity in the registers available.

If no valve operatorandelectriciansareavailable,thepumpoperatorhasto performall their
dutiesaswell.

Watch man : He is responsibleto look afterthe headworks site assetsand not to
enter anybody or any animals into the compound.

5.1.1.2ManagementSystem

Annual estimateof the operationand maintenancecost and requiredstaff will be prepared
andsubmittedto theGovernmentbeforecompletionofthe construction.After completionof
the constructionof the scheme,the contractorof the schemehasto run the schemefor a
period of three to six monthsdependingupon the contract rules. During this period the
requiredstaffwill be takenasalready described depending upon the funds availability from
the Government.
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This departmenthasprovideda preventivemaintenancechecklist and someregistersto the
field staff of the schemes. The field staff has to follow the norms of the preventive
maintenance check list and also note down every activity such as kind of repair occurred and
rectification of that repair with dates & timing, operation schedule of motors, release of water
to the distribution and cleaning dates of units oftheschemein the respective registers.

Everycomplaintof thefailure will benoteddownin the registersandthe operatingstaff is
expectedto attendto thecomplaint. In themeanwhilethiswill be informedto theAEE andto
theDy.EE throughworks inspector.If the complaintis biggerthentheywill comeandrectify
that complaint immediately. In no case the breakdown should be more than 7 days.

Training on the water treatmentand quality monitoring, operationand maintenanceof the
schemes is given to the staff by the Human ResourcesDepartmentsectionof PRED at
Hyderabad.In somecasestrainingwill be given in the trail runperiodof the schemeby the
contractor.

Generally,theroutinerequiredsparepartsare assessedoncein a yearat the beginningof the
financial year. The assessmentof the spareparts is basedon the previous experienceand
suggestionsof the sectionofficers (AEEs) concerned.The sparepartsare procuredon an
annualbasisby open tendering, or either from the authorizeddealersof the governmentor
from the ratecontactholderof the PRED,dependingupon the natureof material. All the
spare partsarekeptunderthecontrolof thestoressectionofficer attheDivision level. Forthe
purchaseof miscellaneoussparepartstheExecutiveEngineerwill called for quotationsfrom
different material supplying agenciesand then approvesthe lowest quotationand then
purchases from that agency. No purchasing powers are delegated to the Dy.EE to the
immediate purchase of the required spare parts

Therequiredchemicalsarepurchasedfrom theauthorizedagenciesonly aftertheapprovalof
theExecutiveEngineerconcerned.

Therequiredworkingtoolsaresuppliedto theoperatingstaffby thedepartment.

5.1.1.3Supervision

There is no specific objective standardsand proceduresadoptedfor supervisionin the
department.The Dy.EE and AEE are responsiblefor the proper functioning of the scheme.
They haveto inspectthe schemesregularly and supervisethe operatingstaff Theyhave to
checkthepreventivemaintenanceleveland all theregistersin theplantandsignit.

5.1.1.4Monitoring

Every month the operating staff has to takewater samplesand analysethem in the Division
Office Laboratory. Every month a review meeting is called for by the Deputy Executive
Engineerand in turn by the ExecutiveEngineer. In those meeting they review overall
maintenancei.e. maintenancecosts,repairsoccurredin the lastmonth,repairsattendedso far,
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what arethe requirementsin future,performanceofthe operatorsand users satisfaction. The
monitoringreportwill be submittedto thehigherofficial for information.

5.1.1.5 Funds for operation and maintenance

The stategovernmentprovidesthe operationand maintenancecost of the CPWS schemes,
thereis no contributionfrom theusers.

The annual maintenanceestimate consists only of operators, electricians, fitters and
watchmen salaries, spare parts and chemicalscharges, electricity chargesand any other
repairing charges etc.

The annualmaintenancecost ofthe schemesarebeingpreparedand submitted to the Chief
Engineer RWS by taking into considerationthe previous year’s expenditureand also
forecasting expendituresat Sub-division level by the AEE/AE. The annual budget is
prepared by the Engineer-in -Chief / Chief Engineers andpresented to the Government, which
presents it to the Assembly. The Assembly passes the budget. Based on the approved budget,
the Engineer-in-Chief / Chief Engineersallocatesfunds to all the divisions as per the
requirements. Funds are releasedquarterlyand the financial year starts from 1 April to 31
Marchof nextyear.

5.2 Gram Panchayat

5.2.1 Organisation set-up

Gram Panchayats aredivided into two categories based on their annualincome.If theannual
income is less than 0.2 million rupees it is called a Non-Notified Panchayat and if it is more
than that it is called Notified Panchayat. Each Panchayat has democratically elected members
from the different wards of the village andis headed by a Sarpanch.

The government staff of Gram Panchayat is also under the control of the ministry of
PanchayatRaj andRural Development.It is headedby Commissionerof Panchayatsat state
level and District Panchayatofficer at district level as PA to District administrative officer
(collector). Under the District Panchayat officer, Divisional Panchayat officers areworkingat
revenue division level. Under the Divisional Panchayat officers, Extensionofficer Panchayats
areworking with a jurisdiction of 3-4 mandals.Executiveofficers are working in notified
GPs and they are supported by Junior Assistant, Bill Collector, Attainder and Sweepers.
GroupExecutiveofficersareworkingfor agroupof 3-4non-notifiedGPsandunderhim only
JA! Bill collectorand Sweepersare workingfor eachnon-notifiedGP.

In the Gram Panchayats, the executive staffi.e. government staffis non-technicalpersons.

The executiveofficer is the responsiblepersonto look afterthe everydevelopmentalactivity
in theGP. He is themostimportantpersonto theoperationandmaintenanceofthe water
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supply scheme and he has to supervise over all performanceof the schemeandthe required
spareparts,chemicalsandworking tools shouldbe suppliedto theoperatingstaff.

5.2.1.1 Operating staff for operation and maintenance

The main operatingstaff suchasPump operators,watchmenetc is recruitedon temporary
basisfrom thelocalpersonsor experiencedstaffofthe constructioncontractor.

Rolesand responsibilitiesof the operating staff:

Pump Operator : He is overall responsible for the operation and
maintenanceof the scheme,operatethe motorsasper thescheduleof Electricitydepartment
andobservesall motors,performanceofthe slow sandfilters, cleaningof the filters & other
headworks structures,mixesthebleachingpowderasper thedaily requirementandhe hasto
entryeveryactivity in theregistersavailable.

Watch man : He is responsible to look after the head works site assetsand not to
enteranybodyor any ammalsinto thecompound.

5.2.1.2 ManagementSystem

Generally,theGram Panchayatwill appointtherequiredstafffor O&M from thelocal village
after getting the approvalin Generalbody meetingof GP on contractbasis.For permanent
recruitment of operating staff, theGP hasto takepermissionfrom theDistrict Collector.

Beforetaking over the schemethetemporarilyappointedoperatorwill be sentto the plantfor
some training from the contractor in the trail run of the scheme.

Theschemewill be takenover by the GP from the PREDwith all relevantfiles, drawingof
the scheme details and with design particulars.Then the Executiveofficer will call for a
meeting and in that meeting the details of the scheme, the required operation and maintenance
cost, the proposed house service connections in addition to the public standposts and the
tariff fixation and collection procedure will be discussed. Then the resolution will be passed
in the meetingwith the aboveproposalsand one resolutioncopy will be submittedto the
District collector for the approvalof the tariff fixation and one copy to the Superintending
EngineerPREDto sanctionthe numberof houseserviceconnections.After obtaining the
approvals from the competent authorities, the GP will give house service connections and
collect the tariff from theusers.

In the beginning, the PRED staff will assist the operator for the overall operation and
maintenanceprocedureof thescheme.

For the preparationof any estimateregardingmajor repairs, the GP hasto approachthe
PRED. Then the AEE will comeandinspectsthesiteandpreparetheestimate.After getting
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the estimatefrom thePRED,the GP will approvetheestimatein the Generalbody meeting.
After that, only the Executive officer can meet the expenditureon the operation and
maintenance cost from the funds.

Every complaintof the failure will be noteddownin the registersat the GP office andthe
operatorwill attendto thecomplaint.The Executiveofficer and Sarpanchwill takescareof
the complaints.If the repair is a major one, the GP approachesthe PRED for technicaland
financial help. ThePREDwill takecareof that repair.In no case,the breakdownshouldbe
morethan7 days.

In the GP there are no training activities and only PRED providing the training to the
operatorswheneverpossible.In somecases,training will be given in the trail runperiodof
theschemeby thecontractor.

Generally,the routinerequiredsparepartsshouldbekept asreservestock for theimmediate
usage.Thesparepartsareprocuredfrom theauthorizeddealersofthegovernmentorfrom the
rate contact holder of the PRED. All the spare parts are kept under the control of the
Executiveofficer.

Therequiredchemicalsarepurchasedfrom theauthorizedagencieseverymonth.

Therequiredworking toolswill be suppliedto theoperatingstaffby theGP.

5.2.1.3 Supervision

Thereareno specific objectivestandardsand proceduresadoptedfor supervisionin theGP.
TheExecutiveofficer andthe Sarpancharemainly responsiblefor the properfunctioningof
the scheme.They inspectthe schemesregularly and supervisetheoperatingstaff. Theyhave
to checkthecomplaintregister.

5.2.1.4 Monitoring
Everymonththe operatorhasto takewater samplesand analysethem in thePREDdivision
office laboratory. Every month a review meeting is to call for by the Executive officer to
review the performance of the scheme. In every three months the performance of the scheme
and the incurred expenditure and revenue collection will be reviewed in the General body
meeting.Themonitoringreportwill be submittedto theDistrict Panchayatofficer.

5.2.1.5 Funds for operation and maintenance

The annualmaintenanceestimateconsistssalariesof operatorsandwatchman,sparepartsand
chemicals charges, electricity charges and any other repairing charges etc.

The annualoperationandmaintenancecostincluding staff salariesand cost of chemicalsis
beingproposedin theGeneralbody meetingofthe GP. After gettingapprovalthe Executive
officer canmeettheexpenditureof theO&M costfrom theGeneralfundsof theGP. The
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Generalfunds consistof all incomeof theGP i.e., from theStateGovernment,village general
taxes,andwatertax and watertariff. At thetime whenthehouseserviceconnectionis given,
theGP collectacapitalamountrangingfrom Rs 500 to 2000 I-.

TheGPcancollectwatertax at maximumof 20%over thehousetax annuallyin caseof users
using standpostwaterandRs10-20from theusershavingthehouseserviceconnections.
Thenormaloperationandmaintenancecostofthe schemesis purelyprovidedby theGPand
no contributionfrom thegovernment.

Governmenthasalso instructedthe District Administrationto utilise 10% of MNP/ARWS
funds for maintenanceandoperationofthePWS Schemeswhereverthe non-planprovisions
are not sufficient or when major investmentsare required,when the GPs are not able to
maintain the schemesatisfactorilydue to major breakdowns suchasbursting of the pipe
lines,sourcefailure orpumpsetsburningandgoingoutof order.

The State Governmentsupportedthe non-notified Panchayatswith an annualincome less
than0.2 million rupeesby paying the completeelectricity chargesof the schemesto the
AndhraPradeshStateElectricity Board.

5.3 Generaldescriptionof schemesfor study
It describeswhat is happeningin realityin theschemes.

5.3.1 PRED
The following arethe schemes selected for the study:

1. CPWSschemeto Corangiandothervillages

2. CPWSschemeto Tallarevuandothervillages

3. CPWSscheme to Malleswaram and othervillages
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Table 1— Detailsofthe schemesselectedfor thestudyin PREDmaintenance

*There are no village water committeesin any schemesbut in scheme I, there is a strong

committeecalledVillage Peddalacommitteein which the leaderswill take any decision
makingregardingany activity in thevillageand the villagers will follow theirdecision.

* * Villagers co-operationis observedin the field visits, from the usersinterview and also

from themaintenanceof thedrainageat standpostetc.

5.3.2 Gram Panchayats

The following arethe schemes selected for the study:

1 PWSscheme to Selapaka

2. PWSscheme to Atapaka

3. PWSscheme to Bhujabalapatnam

Schemename Corangi Tallarevu Malleswaram
Schemenumber 1 2 3
Mandalname Tallarevu Tallarevu Bantumilli
Plantat village C.B.V.Palem Tallarevu Malleswaram
No. of villagescovered 5 12 8
Populationcovered 5597 15589 14346
Sourceofrawwater Canalwater Canalwater Canalwater
Daily demandpercapita 40 its per day 55 its per day 50 its per day
Distributionperiod 8 hrs 8 hrs 8 hrs
No. of houseconnections nil nil nil
Productionquantity 130000lts/day 300000lts/day 550000lts/day
TypeofPanchayat notified notified non-notified
Village committee* strong no no
Villagers** co-operative not co-operative notco-operative
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Table2 — Detailsoftheschemesselectedfor thestudyin GPmaintenance

Schemename Selapaka Atapaka Bhujabalapatnam
Schemenumber 4 5 6
Mandalname Kajuluru Kaikaluru Kaikaluru
Plantatvillage Selapaka Atapaka Bhujabalapatnam
No. of villagescovered 1 1 1
Populationcovered 3852 4045 3928
Sourceofrawwater Canalwater Canalwater Canalwater
Daily demandpercapita 40 lts perday 40 its per day 40 its per day
Distributionperiod 8 hrs 8 hrs 8 hrs
No. of houseconnections nil 195 425
Productionquantity 120000Its/day 120000its/day 120000 its/day
TypeofPanchayat non-notified notified non-notified
Sarpanch retiredteacher lady good leader
Village committee* no no no
Villagers** notco-operative not co-operative veryco-operative

*Thereareno villagewatercommitteesin anyschemes.

* * Villagers co-operationis observedin the field visits, from the usersinterview, from the

maintenanceof thedrainageat standpostetc.

Dunng thefiled visit, it is observedthat theSarpanchofthescheme6 is veryactive andhe
hastakenmoreinterestin the O&M of thescheme.Accordingto theusersview, the Sarpanch
hasgood leadership qualitiesin thedevelopmentofthe village.

5.4 PRED organisation set-up and performance of maintenance Systemin the study
area

5.4.1 Organisation set-up

5.4.1.1Staffing in the study Schemes

The operating staff i.e. pump operators, electricians, valve operators and watchmen etc for
operationand maintenanceweretakenfrom the local peoplein schemes1 &2 and from the
construction contractor’s staff in scheme 3 on contract basis duly observing the departmental
procedureby the PRED.No permanentoperatingstaffwasworking in the Schemesof the
researchstudy. All theoperatingstaffarenot satisfiedwith their low salaries,moreworking
hoursandwith temporaryjob.
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~4ameofthe
Scheme

CPWS to Corangi CPWS to Tallarevu CPWSto
Malleswaram

~4umberof the
;cheme

1 2 3

W.I 1 2 1
Pump Operators 2 2 2
Valve Operators - - 3
Blectricians - - 1
Watchman - - 2

Table shows that the number of staff working in the scheme 3 is higher than the other
schemes. The duties performed by the staff aredescribedin the following paragraphs.

Work Inspector: In all the schemestheworks inspectorsattendingto the schemedaily,
supervisingtheoperatingstaffand informing to the AEE daily aboutthe performanceof the
schemeandtheoperatorandall aremovingcloselywith theusersand observingtheir views
abouttheperformanceofthe scheme.

Electrician: Only in scheme3 theelectricianis working andhe is maintainingall electrical
appliancesof the schemein good condition and observing the scheduleof the current
availability from the APSEB.He is observingall motorsand attendingto the repairsof the
motors. In the leisuretime, he is alsoattendingto theotherworks in theheadworks siteand
on thepipeline.He is alsorecordinghis daily work in theregister.

Valve Operators: Only in scheme3, the separatevalve operatorsare working and
maintainingall valves,pipe line andtapsetc.and noting downeveryactivity in the register.
They are always in a contactwith the WI andwith the AEE. They areinforming the repairs
andtherequiredsparepartsto theAEE. Theyareworking in shifts.

Pump Operators: In all the schemestwo pump operatorsareworking. The operatorsin
schemesI &2 are also doing the work of the electricianand the valve operator. They are
operatingthe motorsasper the scheduleof Electricitydepartmentandobservingali motors,
performanceof the slow sandfilters, cleaningof the filters & otherheadworks structures,
mixesthebleachingpowderasperthe daily requirementsandtheyare enteringeveryactivity
in the registersavailable.In the schemes(1) & (2) the operatorsareworking 4 hoursmore
thanthescheme(3) andtheyareover loadedwith theadditional work of the valveoperators
andelectrician.

Number of staffper scheme:

Thenumberofstaffworkingat presentin thePREDmaintainedschemesis tabulatedin the
following table.

Table3- Numberof staffworking in theschemesmaintainedby thePRED
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Watch man: Only in scheme 3, two watchmenare working in shifts and they are watching
all the head works assets and also controlling the animals and the peopleother than the
departmentnot to enterinto thecompound.

5.4.1.2ManagementSystem

The operating staffareprovided with preventive maintenance check list andsome registers to
record the activities in the scheme. The operating staff of schemes 1 & 3 are doing the
preventive maintenance well and in the scheme 2 the operating staff are partly doing the
preventive maintenance. In all the schemes, the operating staff is maintaming the activities of
the scheme in the records. In all the schemes, every complaint is recorded in the registers and
the operatingstaff rectifying the minor repairsand for the major repairsthey conveysthe
messageto the PRED officials and thenthe AEE arrangesthe externalskilled personsto
rectify thatrepair.The operatingstaffmaintainedrecordsaretabulatedin the following table.

Table4 : Maintenanceof records

Theyarenotmaintainingtherecordsofthe filtration rate,rawwaterandfilteredwaterquality
analysisreports.

Training activities: The staffat the studiedschemesdid not get any external training and
only in scheme3 someoperatingstaffaretrainedduring thetrail periodofthe schemeby the
contractor.

Spareparts: In all the schemes,the staff is maintaininga reservestockof sparepartssuch
asCID joints andpipesetcat headworks site for immediateusage.They arepurchasingthe
othersparepartswheneverrequiredfrom the local marketafter obtainingthe approvalfrom
the ExecutiveEngineer.In this process,somedelaywasobservedmany times accordingto
the operatingstaff. No permissionwasdelegatedto the DyEE to purchasethe requiredspare
parts, chemical and tools from the local market immediately. They are purchasingthe
requiredchemicalseverymonthfrom the authoriseddealerof thePRED.Only scheme3, the
operatingstaffwasprovidedwith properworking toolsandin theothertwo schemesthe

SchemeNo 1 2 3

Maintaining yes Yes yes
records

Kind of records log books, log books, log books,
chemicals, chemicals, chemicals,
filter cleaning, filter cleaning, filter cleaning,
otherunits otherunits cleaning, otherunits cleaning,
cleaning, repairs repairs,
repairs turnoutregisterof

staff
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operatingstaff is not providedwith the working tools so some times delay wasobservedin
therepairsoftheseschemes.

5.4.1.3Supervision:

In PRED. there are no specific objective standards andproceduresadoptedfor supervisionby
the staff but the supervising details of the staff in the study schemes is gathered and tabulated
in the following table.

Table5: Supervisionin thePREDmaintainedschemes

Table showsthat one Work Inspectoris exclusively allotted to one scheme,he visits the
Schemedaily andinforms his officials if thereis any repairor any troublewithin the scheme
or with the villagers. In schemes1&2, AEE visiting the Schemetwo times in a weekandin
scheme3 the AEE visits regularly and observesthe ongoing processand he suggests
improvementif necessary.TheDeputyExecutiveEngineervisits the site twice a monthand
hesupervisingthe overall schemeperformance.ExecutiveEngineeralso visiting the scheme
oncein everythreemonths.

5.4.1.1.4 Monitoring:

In all the schemesthe PRED is monitoring the quality of the water and reviews the
performanceof thescheme.

Table6 :Monitoring in PREDmaintainedschemes

Table shows that in all the schemes, the staff is ta.king the water samples not in every month
and analysing them in the Division Office Laboratory. Every month a review meeting was
called for by the DeputyExecutiveEngineerandin turn by the ExecutiveEngineer.In those
meetingthey aremainly reviewedthe overall maintenancecost, sparepartsrequirements,
repairsoccurredin the lastmonthandrepairsattendedsofar.

SchemeNo. 1 2 3
Work Inspectors daily Daily Daily

~EE/AE twice a week twice a week Daily

)y.EE twice amonth twice a month twiceamonth

3 months 3 months 3 months

SchemeNo. 1 2 3
~eviewin meetings Monthly Monthly monthly

Thllection of
Water samples Yes Yes yes
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5.4.1.5 O&M cost: For theyear 1996-97

The operationand maintenancecost of the schemesis tabulatedin the following table with
details

Table 7 : Operationandmaintenancecostof theschemesmaintainedby thePRED

* For the schemesin thenon-notifiedPanchayats,the Governmentpaysthe entire

electricitychargesofthewatersupply schemes.1

Table showsthat thescheme3, thecosttowardssalariesandrepairsis high thantheother
schemes.

5.4.2 Performanceof maintenancesystem
For assessingtheperformanceofthe schemes,11 themesareidentified. Againsteachtheme,
someindicatorsarealso formulated.Theresultsof thethemesandindicatorsaredescribedin
thefollowing paragraphs.

5.4.2.1Organisation efficiency
Theresultsofthe organisationefficiencyin theschemesaretabulatedin thefollowing table

Table 8 - Organisationefficiency

From the table, it canbe seenthat numberof staffworking in scheme1 is moreand cost of
staffper cubicmeterproductionperday is morein scheme1.

Scheme No 1 2 3

Salaries’ 61440 99840 161451

~lectricity 13644 44304 0*

Chemicals 26420 36800 36620

Spare parts&Repairs28520 35650 44211

130024 216594 242282

Scheme No. 1 2 3

~o ofstaff/cunilday 0.023 0.013 0.016

COst of staff/cumlday 1.29 0.91 0.80

1 Theregularoperatingstaffsalariesareonly included.
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5.4.2.2Usage

This theme indicates the use of water from the stand post to the
results of usage aretabulatedin thefollowing table.

Table 9 -Usage of water by the users for different purposes

different purposes. The

From the table canbe seen that almost all the interviewed beneficiariesutilise the standpost
water for drinking and cooking. The usersusing the stand post water for personal hygiene
purposes after drinking and cooking purposes. In case of scheme 2 only 67%, users areusing
the SPwater for personalhygienebecausewaterfrom the standpostwasnot sufficient. After
personalhygiene,the usersgiven importanceto bathing, then to washingand gardening.In
schemes1 &3 maximum47%usersusethestandpostwaterfor bathingand in scheme2 only
8% of usersusethis water for bathing. In scheme3, maximum31% of usersusethe stand
postwaterto thewashing.In all theschemesmuchimportancewasnot givento thegardening
andcattlefeeding.

5.4.2.3Quantityof use

This themeindicateshow muchwater theuseris getting from the standpost. The usersare
collectingthewaterfrom theSP into a containerwith a capacityfrom 15 to 20 litres. In case
of scheme(1), big containersare usedfor water collection(25 litres). TheQuantity of water
drawnfrom thestandpostwastabulatedin thefollowing table.

SchemeNo. 1 2 3
No of UsersInterviewed 36 36 36
UsersusingWaterfor
Drinking 36 36 36
Cooking 36 36 36
Washing 11 3 11
Bathing 17 3 17
Personal hygiene 35 24 33
Gardening 0 1 5
Cattlefeeding 0 0 0
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Table 10 - Quantity ofuse

* Lpcd - litres percapitaper day

It canbe observedfrom thetablethat theamountofwaterusedperbeneficiaryin relationto
the designedquantityis only 26%in scheme2.

5.4.2.4 Quality of water

To know the quality of water supplied through a stand post the following parameters were
selected.
1 Turbidity
2 Risk ofcontamination

The data of the second parameter collected in sanitary survey during the field visits is
tabulated in arinex-7.The turbidity of the water samplefrom the analysis report and the
percentagerisk of contaminationaretabulatedin thefollowing table.

Table 11- Surveyon water iuality

From the table, it foundthat turbidity valuesarehigherthantheWHO guide line valuesand
thewater from the scheme1 is moreturbid thanthe otherschemes.It can also observedthat
therisk of contaminationis highestin scheme2 followed by scheme1 and3.

Scheme No 1 2 3

Rangeofthe waterdrawn 11-33 7-40 15-45
from theSP in lpcd
Average volume of water 22 14 24
drawnfrom theSP in lpcd
Designedquantityof supply 40 55 50
ofschemein lpcd
%ofsupply 55 25 48

SchemeNo. 1 2 3
furbidity 5 5 5

~iskofcontamination % 31 46 15
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5.4.2.5 Reliability

Thedatafor the indicatorsof thereliability wastabulatedin thefollowing table.

Table 12 - Reliability

* M-Morning; E-Evening

In scheme 3, the water is released in morning to 4 villages and in eveningto the other 4
villages.

It canbe seen from the table that only one breakdown occurred in the schemes I & 2 but the
time takenfor that repair is higher in caseof scheme2. No breakdownswere noticed in
schemes3.

In all the schemes,the scheduleof time of delivery of water is fixed and if therewas any
change,userswereinformedaboutthatchangeof timing in advance.

5.4.2.6 Continuity

The number of hours of supply of water per day was collectedand tabulatedin the table
below.

Table 13 - Continuity

Thescheme3 hasahighercontinuitythanotherschemes.

SchemeNo 1 2 3
No. of breakdownsin last 1 (lday) 1 (7days) No
3 months
Deliverytime schedule 90 mm (M) 120 mm (M) 180 mm (M)

180 mm (E)

Scheme No. 1 2 3

~ of hours supply/24 hrs (1.5/24) (2/24) (3/24)
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5.4.2.7Maintenanceof systemcomponents

The dataon themaintenancesystemi.e. leakagesof tapsand the environmentof the stand
post is tabulatedin the following table.

Table 14 - Maintenance systems

From thetable, it canbe seenthatabout10% of thetapsare leakingin caseof scheme1 and
thepercentageof leakingoftapsis veryhigh 38%in scheme2.

It is also foundfrom thetablethatthebadenvironmentof SP is highestin scheme2 followed
by scheme3 and 1.

5.4.2.8Useofother sources
The data of the use of the other sources of water by the users is tabulated in the following
table.

Table 15 — Use of other sources

SchemeNo 1 2 3

Numberof usersinterviewed 36 36 36

No ofusersusing OS!No of
usersinterviewed(%)

69 97 100

In all schemes most users areusing other sources of water for differentpurposessuchas for
bathing,washingofcloths,cattlefeedingetc(Annex-6).In scheme1, lesspercentageusersare
usingothersourcesofwaterwhencomparedto otherschemes.

SchemeNo. 1 2 3

!~eakageof tap
~.lo.ofSP’s leaking[Noof SP’s (2/20) (6/16) (3/18)
visited
Yoleakage 10 38 17

EnvironmentofSF

~lo.ofSP’swithoutproper (3/20) (5/16) (4/18)
Irainage!No ofSPsvisited

Yo with outproperdrainage 15 31 22
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5.4.2.9Userssatisfaction
The data of the users satisfaction on the performanceof the schemeis tabulatedin the
following table.

Table 16 — Users satisfaction

From the table, it canbeseenthat 83%users were satisfied in scheme 1 and less satisfaction
was seen in the scheme 2.

5.4.2.10 Cost Recovery

Table 17 - Costrecovery

In PRED maintainedschemes, only stand posts are provided and no water tax is collected
from the users. The entire cost of the O&Mis provided by the State Government. One
proposal wassubmittedto the State Government by the PREDto collect the water tariff but
that approval was not sanctioned so far.

Almost all users in the schemes1 to 3 arewilling to pay theoperationandmaintenance cost
and40 to 50%householdspreferredthehouseserviceconnections.

schemeNo. 1 2 3
~o.of users satisfied with the performance of
thescheme!No. ofuser’s interviewed 30/36 20/36 27/36

Yo ofusersSatisfaction 83 56 75

SchemeNo. 1 2 3

No. ofSP 31 20 31

No. ofHC - - -

Collectionof watertax No no no

Collectionoftariff No no no

Collectionon water Nil nil nil

Expenditure 130024 216594 242282

Revenue!Expenditure 0 0 0
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5.4.2.11 O&M capacity

The data for the performance of the operator and availability of working tools collected
during field visits, users interviews, and operators interviews is tabulated in the following
table.

It can be seenfrom the table that all operatorsperformancewas good and availability of
workingtoolswasgoodin scheme3.

5.5 Gram Panchayat organisation set-up and performanceof maintenance

5.5.1 Organisation set-up

5.5.1.1Staffing in the study Schemes

The operating staff i.e. operatorandwatch man etc for operation and maintenance were taken
from the local peoplein schemes5&6 and from theconstructioncontractor’sstaff in scheme
4 on contract basis. No permanent operating staff was working in the schemes of the research
study. All theoperatingstaffarenot satisfiedwith their temporaryjob, low salariesand with
moreworking hours.

Table 19 : Number of staff working in the schemes maintained by the GP

Table shows that the number of staff working in the scheme 4 is less than the other schemes.
The duties performed by the staff aredescribedin thefollowing paragraphs.

Pump Operators: In all the schemes one pump operator is working. All the operators are
operatingthe motorsasper the scheduleof theElectricity departmentand doing the work of
electriciansand the valveoperators.The operatorsin the schemes5&6 arenot familiar with
the slow sandfilter operation,procedureof thecleaningof filters andchlorinationprocess.It
is observed that the operator in the scheme 6 stopped the filtration for 3 to 4 hours daily. The
operatorin scheme4 is familiar with theactivitiesof thefilters.

SchemeNo. 1 2 3

F~erformanceofoperator Good good good

4~vailability of work tools Poor Poor good

~~ameofthe PWS to Selapaka PWS to Atapaka PWSto Bhujabala
Scheme patnam

Nil Nil nil
jump Operators I 1 1
Watchman - 1 1
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In all the schemesthe operatorsareworking throughout the day and they are over loaded
with the additional work of the valve operators, electrician and the other works entrusted by
the Sarpanch/ Executiveofficer notpertainingto the scheme.

Watch man: Only in schemes5&6 onewatchmanis workingandtheyarewatchingall the
head works assetsand also controllingtheanimalsand the people other than the department
to enter into the compound. They are also doing the works entrusted by the Sarpanch/
Executive officer not pertaining to the scheme.

5.5.1.2 Management System

In all the schemes, handing over procedure of the scheme by the PREDto the GP wasnot
systematic and the GP faced many problems to familiar with the concept of the scheme,
procedureof the operationand maintenance,in tariff fixation and in issuing of the house
service connections.

In schemes 5&6, the required operation and maintenance cost, the proposed house service
connectionsin addition to the public standposts and the tariff fixation and collection
proceduresarediscussedin theGP meeting.Theresolutioncopyof theGP is submittedto the
District collectorfor the approvalofthetariff fixation.

The GPs of the schemes 5&6 are not taken any permission from the Superintending Engineer
PRED for the sanctionof the houseserviceconnections.They providedthe houseservice
connections at their will without considering the design parameters.

In all the schemes, the GPis approaching the PREDfor the preparation of estimate for the
major repairs.More delay was observedin the preparationof the estimatesby the PRED.
After obtaining the estimate, the GP again called for the General body meeting to approve the
admmistrativesanction.All the expenditureof the O&M is drawnfrom the generalfundsof
the GP by the Executive officer.

In all the schemes, no complaint book is maintained at GPoffice. The users arecomplaining
thefailure to the Sarpanch/ Executiveofficer in all theschemes.ThentheExecutiveofficer!
Sarpanchis takencareof the repairby employing the operatoror by the externalstaff. In
schemes 5&6, the GP approachedthe PREDfor technicaland financial help in the major
breakdowns.

The operating staff is not provided with any preventivemaintenancecheck list and any
registersto theoperatingstaffto recordtheactivitiesin thescheme.
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Table20 - Maintenanceof records

Theoperatorsof theschemesoftheresearchstudymaintainno kind ofrecords.

Training activities: The staff at the studiedschemesdid not getany externaltraining and
only in scheme4 the operatorgot trained during the trail period of the schemeby the
contractor.

SpareParts: No reservestock is maintainedat any schemefor immediateuse.All spare
partsare procured whenever required from the local market. The required chemicals are also
purchasedeverymonth from the local market. In scheme4, the sparepartsand chemicals
procurementis much delayed.Only in scheme6, the operatoris provided with the proper
workingtoolsandin otherschemesno working tools available.

5.5.1.3 Supervision:

In all the schemes, there is no objective standardsor proceduresfor the supervisionof the
Executiveofficer or by the Sarpanch.Thesupervisionin theschemes4&5 by the Sarpanchl
Executive officer is not regular and in scheme 6, the Sarpanchregularly supervise the scheme
andtheoperatorperformance.

Only as and when required the PRED officials visits the schemesand gives suggestions to
improve the performance of the scheme.

5.5.1.4 Monitoring:

Table 21 - Monitoring oftheGP maintainedschemes

In all the schemes in every three months, a General body meeting is held. In that meeting the
performance of the scheme andexpenditureetc is discussed. In all the schemes, the GP is not
monitoringthe quality of thewaterfrom the scheme.ThePREDofficials are only taking the
watersamplesin threeto six months.

SchemeNo 4 5 6

Maintainingrecords No no no

Kind ofrecords - - -

SchemeNo. 4 5 6

Review in meetings 3 months 3 months 3 months

ollectionof
Watersamples No no no
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5.5.1.5O&M cost: For the year 1996-97

Table 22 - Operation andmaintenancecostfor theyear 1996-97by the GP.

* The schemes4 & 6 are non.notifiedPanchayatsand so the StateGovernmentpays theentire

electricitychargesof thewatersupplyschemes.
* * No electncitychargesarepayingm scheme5 becauseonesuit wasfiled in the courtof law

againstthe electricitydepartment.

Table shows that the cost of the salariesin the scheme4 is very less compared to the other
schemes and the over all O&Mcost is also less. The O&Mcost in scheme 6 is higher
especially in spare partsandrepairs.

5.5.2 Performance of maintenance system

The results of the themes andindicatorsaredescribedin thefollowing paragraphs

5.5.2.1Organisation efficiency

The results of the organisation efficiency in the schemes aretabulated in the following table.

Table 23 —Organisationefficiency

I

From the table, it canbe seen that number of staff for cubic meter water production per day in
scheme 4 is very low than the other schemes and the staff in other schemes is the same.
The cost of staff for the production of one cubic meter of water in scheme 4 is very low and
high in schemes5 & 6.

2 — Thissalariesdoesnotmcludethesalaryof the Executiveofficer andthis is only salariesof theregular
operatingstaff.

SchemeNo 4 5 6

Salaries22 4800 21600 19800

Electricity 0* 0~ 0*

Chemicals 6695 15000 15120

Spare parts&repairs 9686 9500 18000

21181 46100 52920

SchemeNo. 4 5 6

~To.of staff/cumlday 0.01 0.02 0.02

Cost of stafflcunilday 0.11 0.49 0.45
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5.5.2.2 Usage

This theme indicates the use of water from the stand post to the different purposes. The
results of usage aretabulated in the following table.

Table24 - Usage of water by the users for different purposes

From the table canbe seen that almost all the beneficiaries utilise the standpost water for
drinkingandcooking. In caseof scheme4, only two householdsarenot usingthis waterdue
to bad taste. They areusingwaterfrom the existingdug well. The usersusing the standpost
water for personal hygiene purposesafter drinking and cooking purposes. After personal
hygiene, the users given importance to bathing, then to washing and gardening. In scheme 5
only 8% of users use this water for bathing. In scheme 5, only 6% users use this waterfor
washing. More number of users in scheme 6 use this stand post water for gardening andcattle
feeding.

5.5.2.3 Quantityof use
This theme indicates how much water the user gets from the stand post. The users are
collecting the water from the SP into a container with a capacity from 15 to 20 liters. The
Quantityof waterdrawnfrom thestandpost wastabulatedin the following table.

Table 25 - Quantityofuse

* Ipcd - litrespercapitaper day

SchemeNo. 4 5 6
No of Users Interviewed 36 36 42
UsersusingWaterfor
Drinking 34 36 42
Cooking 34 36 42
Washing 4 2 8
Bathing 8 3 11
Personal hygiene 32 31 41
Gardening 0 1 7
Cattlefeeding 0 0 6

SchemeNo 4 5 6

Range of the water drawn 7-50 6-40 10-80
from theSPin lpcd
Averagevolumeof water 19 15 25
drawn from the SP in lpcd
Designedquantityof supply 40 40 40
ofschemem lpcd
%ofsupply 47 37 64
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It canbe observed from the table that the amount of water used per beneficiary in relation to
thedesignedquantityis more(64%)in scheme6.

In scheme 5, there are seven illegal motor service connections to the commercial purpose.

5.5.2.4Quality ofwater

The dataof the second parametercollected in sanitary survey during the field visits is
tabulatedin annex-7.The turbidity of the water sample from the analysis report and the
percentage risk of contamination is tabulated in the following table.

Table 24 - Surveyofwaterquality

The water sample from the scheme 5 is not takendueto thechangingofthefilter media.

It can also observed that the risk of contamination is more than 50% in all the schemes and
very much in scheme 5.

5.5.2.5Reliability

Thedatafor the indicatorsof thereliability wastabulatedin thefollowing table.

Table 27 - Reliability

*M..Morning ; E-Evening

It canbe seen from the table that two breakdownsoccurredin the scheme(5) and the time
takenfor those repair from 1 to 4 days. No breakdowns were noticed in schemes (4) & (6)
during the last three months before the research study but in last summer (May, 1997) major

SchemeNo. 4 5 6
furbidity 10 - 10

~iskofcontamination % 54 67 50

Scheme No 4 5 6
No of breakdownsin last no 2 no
3 months (1 to 4days)

Delivery time schedule 60 min(M) 110 mm (M) 50 mm (M)
95 mm (E) 50 mm (E)
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breakdownof the scheme(4) was observedin quantity of raw water collection and the
schemewasclosedfor 45 days.

In schemes 5 & 6, the water is released in morningto the left side and in the evening to the
right side of the scheme. In all the schemes, the change of time in delivery is informed to the
users well in advance.

5.5.2.6 Continuity

Thenumberof hours of supply of water per day wascollected and tabulatedin the table
below.

Table - Continuity

The scheme 5 hasahighercontinuitythanotherschemes.

5.5.2.7 Maintenance of Systemscomponents

The data on the maintenance system i.e. leakagesof taps and the environment of the stand
postis tabulatedin the following table.

Table 29 - Maintenancesystemscomponents

From thetable, it canbe seenthat about10%of thetapsareleaking in caseof schemes1 &6
andthatthepercentageof leakingtapsis ashigh as25%in scheme5.

SchemeNo. 4 5 6

.Jo. of hours supply/24 hrs 1/24 1.71/24 0.83/24

Scheme No. 4 5 6

~eakageoftap
~1o.of SP’s leaking/No ofSP’s (2!21) (5/20) (2/18)
iisited
%leakage 10 25 11

~nvironmentofSF
~4o.of SP’s with out proper (5/2 1) (15/20) (6/18)
Irainage! No of SPs visited

Yo with outproperdrainage 24 75 37
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It is alsofound from thetable thatthebadenvironmentof SPis highestin scheme5 followed
by scheme6 and4

5.5.2.8 Use of other sources
The data of the use of the other sourcesof water by the usersis tabulatedin the following
table.

In all schemes most the users areusing othersourcesofwater for differentpurposessuchas
for bathing,washingofcloths,cattle feedingetcIn scheme6 thenumberof usersusingother
sourceswaslow.

5.5.2.9 Users satisfaction

The dataof the userssatisfactionon the performanceof the schemeis tabulatedin the
following table.

Table31 — Users satisfaction

From the table, it can be seen that more users are satisfiedin scheme(4)& (6) and less
satisfaction was seen in the scheme(S).

Table30 — Useof othersources

SchemeNo. 4 5 6

~o. ofuser’susingOS! 94% 97% 49%
~1o.of user’sinterviewed

SchemeNo. 4 5 6

~o. of userssatisfiedwith theperformanceof
thescheme!No.ofuser’sinterviewed 30/36 22/36 33/42

Yo ofusersSatisfaction 83 61 79
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5.5.2.10 Cost Recovery

Table 32 - Cost recovery

collectedfrom the usersof the public standpostsand water tariff of Rs 10!- & Rs 20!- per
monthper household was collected from the usersof the houseserviceconnectionin the
schemes 5 & 6 respectively.

From the table, it can be seen that about 100% cost recovery was observed in case of schemeS
andnearly200% cost recovery was observed in scheme 6. The excess recovery fundsarekept
under a reservefund and the Sarpanchhas been using that fund as contribution to the
Governmentfor laying of extensionlinesandfor constructionof newstandpostsetc,.

In scheme 4, no house service connections are provided and no cost recovery was
implementedby the GP. The recoveryof thehousetaxation is also poor. It is also observed
that more illegal house service connections areexisted in the scheme. The Sarpanchalso had
theillegal houseserviceconnection.

In the scheme 4, 50%of usersarewilling to pay the O&M costand 20%of the households
preferredhouseserviceconnections.

SchemeNo. 4 5 6

No. ofSP 34 36 35

No. ofHC - 195 425

Collectionof watertax no 20%levyon 20%levyonhouse
(for standpost) housetax yearly taxyearly

Collectionof tariff no Rs 10!- perHC/ Rs20!- perHC/
(for houseconnection) month month

Collectiononwater nil 48606 103929

Expenditure 21181 46100 52920
Revenue/Expenditure 0 1.05 1.96

The GP maintained schemes 5&6 are provided with house connections in addition to the
public stand posts. In these schemes water tax of 20% over the annual housetax was
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5.5.2.11O&M capacity

Thedataon theperformanceof theoperatorandavailability of working toolscollectedduring
field visits, users interviews, andoperators interviews is tabulated in the following table.

Table 33 — O&M capacity

It canbe seen from the table that all operators performance was good according to the users
but the performance of the operators in scheme 5 & 6 wasnotgoodespeciallyin maintenance
ofthefilters.

Theavailabilityof working toolswasmoderatein scheme6 andpoorin caseof theremaining
schemes.

SchemeNo. 4 5 6

Performance of operator good good good

~\vailabilityof work tools poor poor moderate
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Chapter 6

DISCUSSIONS

This chapter provides an over view of the relationship with the indicators selected in the present
study for thedescriptionoftheorganisationset-upofthetwo systemfor themaintenanceofthe
piped water supply schemes and to review the performance of the maintenance systems. The
chapter starts with the discussionon the organisationset-up of PRED and GPs for the
maintenanceoftheschemesandrelationshipofvanousparametersinvolved in the present study.
Further, it describesthe relationship of various components with the performance of the piped
watersupplymaintenancesystemsin thestudyarea.

6.1 Organisation set-up

In the literaturereviewedearlierin chapter3, the informationabouttheorganisationset-upand
its management system was described. In the literature review section, the mainactivities mthe
over all management arelisted andthepossiblerelationship of the selected indicators with the
organisation set-up are explained. The following paragraphs explain the relationship of the
indicatorsselectedwith thePREDset-up and the GP set-ups for the maintenance of the piped
watersupplyschemes.

6.1.1 Staffing

Table 34 - Staffworking in theschemes

There is no definite policy and guideline for the staffing required for the operationand
maintenanceof thepipedwatersupply schemes.In all the schemes,theoperatingstaff is not
permanent and the staff is taken only on contract basis. The operating staff in all schemes was
unsatisfiedwith their salaries.

The above table shows that the staffat the schemes is inadequate when compared with the staff
in literature(KWA studyreport).Only in scheme3, theoperatingstaff is morewhencompared
with the other schemes of the research study. Very less number of staff is working in scheme 4.
Themain constraintfor theunderstaffing is lackof funds,lack of guidelinesandpolicy. In
PREDsetuptheoperatingstaffis workingin shift dutiesandin GP setup theoperatingstaffare
workingwithoutany shifts andtheyalsoattendingto the plant site in the nights. The operating
staff in GPset up is over loaded with the work. More staffis workingin PRED schemes (ranging
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Schemes maintained PRIED GP
by
Schemenumber 1 2 3 4 5 6
WorksInspector 1 2 1 - - -

PumpOperators 2 2 2 1 1 1
Valve operator - - 3 - - -

Electricians - - 1 - - -

Watchman - - 2 - 1 1
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from 3-9) than the GPschemes (ranging from 1-2).

Theresponsibilityoftheoperatingstaffin thePREDis pertainingto the O&Mof the scheme but
theresponsibilityoftheoperatingstaffin theGP is pertainingnot only to O&M ofthe scheme
but also to the other GPworks. So some times, they are diverted from the duty of the O&M.

6.1.2 Managementsystem

In the PREDmaintainedschemes, all the schemes arefacingthefundsproblemfor theoperation
andmaintenancemaybe due to less O&Mbudget allocated by the government. The schemes
underGParenot facingfundsproblemexceptin scheme4 may be dueto water taxationon
public standposts and water tariff on house service connections. In scheme 4, water taxationis
not implementedby the GP for the standpostsmay be dueto the poorcommunityand the
collection of house tax is less. The GPs arefacing the delay problem in the technical sanctions
for themajorrepairsby thePRED.

In the PREDmaintainedschemes, for some extent the operating staff is implementing the
preventive maintenance checklist and maintaining the record on the overall activities of the
scheme but in case of GP, they arenot maintainingany kind of plant records. The record
maintenance is very important activity for the evaluation of the performance of the scheme but
the information about the scheme performance was not found in any schemes of the GP. It
reveals the actual performance of the implementing agency. This may be due to lack of
knowledge in the agency.

In thePREDschemes,thecomplaintsare all notedin theregisterswhereasin GP thereareno
complaint registers andsothereis no monitoringon the complaintsin GPsystem. In some cases
the GPs are more effective thanthePRED in rectifying the repairs may be due to the powers of
the Executive officer andhighcentralisationin PRED.

In all theschemes,theknowledgebaseoftheplantoperatorsandsupervisorystaffon theslow
sand filtration is very poor may be due to lack of training.

In PREDschemes, the maintenance of reserve stock of the spare parts and chemicals is also not
adequate andalsoproperworkingtoolsarenot available for the field staff except in scheme 3
may be dueto thelackoffunds and lack of purchasing powers to the Dy.EE andAEE!AE. In
addition, the highcentralisationin thedepartmentleadsto thedelayin procurementofmaterials.
In the GP schemes,theagencyis empoweredto purchaseany materialssuchassparepartsand
chemicalsetc.but theagenciesarenotmaintainingany reservesparepartsand chemicalsthis
maybe becausetheyare not awareof thedowntime ofthebreakdownand lackof knowledge
about the O&M.
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6.1.3 Supervision

Closer supervision was observed in PREDmaintainedschemes than the GPmaintainedschemes
except in scheme 6. In scheme 6, the Sarpanch is always in close contact with the operator and
supervisestheperformanceof thescheme.In sometimessupervisionofthePREDstaff is also
lacking due to over burden of the construction activities arid low importanceto the O&M.

Technical supervision is lacking in GPmaintainedschemes and so the maintenance of the filters,
such as minimum filter media depth, is lacking in these schemes except in scheme 4 due to
trained operator.

6.1.4 Monitoring

In PREDmaintainedschemesthestaffaretakingthewatersamplesfor qualitymonitoringand
in GP schemes, there is no quality monitoringby theagency.This situationmaybe dueto lack
of proper knowledge on the operation andmaintenanceby themaintenanceagencyand lack of
proper training.Monitoring on the scheme and operator performanceis very effective in PRED
and less effective in GPbecause of the proper maintenance of the records.

6.1.5 O&M cost: For the year 1996-97

Table — 35 opç~~ation and maintenance cost

* For the schemes in the non-notified Panchayats, the Government pays the entire

electricitychargesof the water supply schemes.
* * No electricity charges arepayingbecause one suit was filed in the court of law against

the electricity department.

It may not be possible to compare the operation andmaintenance cost of the PREDschemes and
the GP schemes because the schemes under the PREDare bigger thanthe GP schemes in
productioncapacity,sizeof the plant and distribution area.

SchemeNo 1 2 3 4 5 6

Salaries 61440 99840 161451 4800 21600 19800

Electricity 13644 44304 0* 0* 0** 0*

Chemicals 26420 36800 36620 6695 15000 15120
Repairs 28520 35650 44211 9686 9500 18000

130024 216594 242282 21181 46100 52920
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6.2 Performance of maintenancesystems

6.2.1 Organisation efficiency
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From the graphs, it canbe seen that number of staffworkingfor productionof onecubicmeter
waterperday in scheme1 is moreandstaffin scheme4 is very low andin other schemes, the
staffworkingis almostsame.Comparisonmayn’t be donebecausealthoughthe scheme1 is

runningwith theminimumstaff, the staffper cubicmeterper day is very high.

From the graph of numberof staffper cubic meter production of water per day, the staff in PRED
maintenance schemes is higher than the GPschemes because in PREDmaintainingschemes the
staffis working in shifts and in GPschemes the staffis workingwithout shifts. Thestaffofthe
GPis therefore overloaded than thePREDstaff.

From graph 2, it is found that the cost of staff in the schemes of PREDis higher than the GP
schemes because staff that aremore technicalareworking in these schemes. The cost of staff in
scheme4 is very low becauseof thelow salaryof theoperator(Rs400 permonth).

6.2.2 Usage

~Drinking H
I U Cooking
0Washing

U Bathing
U Personal hygeine H
~Gardening
• Cattle feeding’1

From theGraph,it is foundthat in all theschemestheusersusing the standpostwaterin the
following priority: drinking,cooking,personal hygiene, bathing, washing, gardening and cattle
feeding.
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It canbe seen that almost all users of all schemes utilise the standpostwater for drinking and
cooking in PREDschemes.In caseof scheme 2, only 67%,usersareusing the SP water for
personal hygiene because water from the stand post wasnot sufficient.

In GP schemes, also almost all users of all schemes utilise the stand post water for drinking and
cookingexceptin scheme4 ofGP. In case of scheme 4, only two householdsarenot usingthis
water may be due to bad taste and they are using the existing dug well water More number of
users in scheme 6 use this stand post water for gardening and cattle feeding may be due to the
higher number of house service connections.

6.2.3 Quantity ofuse

In all schemesunderthestudy, theusersgettingwaterbelowthegovernmentnormsi.e. 40 litres
percapitaper day.

In PREDmamtenance schemes, users are getting water more than 22 litres per capita per day in
two schemes 1&3 and below 15 litres percapita in scheme 2. The less quantity of water may be
due to low filtration rates,leakage’s,wastageofwaterat standposts,lackofpowersupply, lack
of proper monitoringof the performance of the scheme. In scheme 2 very low quantityofsupply
may be due to the non-utilisation of the third filter, inadequate staff in addition to the causes
mentionedearlier.

In GP maintainedschemestheusersaregettingmorethan25 liters per capitain scheme6 may
be due to the close supervision of the Sarpanch,no illegal house service connection, less
leakage’s. Less quantity of water in scheme 5 i.e. below 15 liters per capita may be due to less
supervision, more leakage’s, wastage at stand posts and mainly due to 7 illegal motor connections
to the commercial purposes.

Quantity of SP water

scheme number
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6.2.4 Quality of water

From the Graphs, it is found that turbidity is higherin caseof schemesmaintainedby the GPthan
thePRED schemesmaybe due to mainly lackquality monitoring in the system.It canalso
observedthattherisk ofcontamination(Annex -7) is less in schemes maintained by the PRED
exceptthescheme2 maybe dueto the inadequatestaffand also lack some training. Maximum
risk ofcontamination(67%) observedin scheme5 maybe dueto thelackof monitoring,more
leakage’sand lack of training.

6.2.5 Reliability

1. Numberof breakdownsin last threemonthsand time taken for repair
2. Delivery timeschedule

SchemeNo 1 2 3 ‘I 5 6

No.of
breakdowns in
last 3 months

1
(iday)

1
(7days)

no no 2
(1 to 4days)

No

Delivery time
schedule

90 mm
(M)

120
mm M)

180mm
~M)

60 mm
(M)

110 mm (M) 50 mm
(MD

180
mm (E)

95mm
(E)

50mm
(E)

M-Morning ; E-Evening ; (‘~) downtime

It canbe seenfrom thetablethatonly onebreakdownoccurredin first two schemesbutthetime
takenfor thatrepairis higherin caseofscheme2 maybedueto inadequatestaff No breakdowns
were noticedin schemes3,4 and 6 during thethreemonthsbeforethe interview time but in
scheme4 major breakdownoccurredin thelastsummerfor nearly 45 days may be due to non-.
availability of raw water. This is may be due to non-awareness of the operating agency, power
supplyproblemand lack of thnds.In caseof scheme5 two breakdownsoccurredandthetime
takento repairthat breakdown was1 to 4 days may be due to inadequate staff and lack of proper
workingtools.

Quality of Water
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6.2.6 Continuity

It is evident that the schemes maintained by the PREDhave the more continuity than the GP
schemes. The scheme 3 has a higher continuity than other schemes may be due to the
supervision,higherstaffandtraining.

Continuity
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6.2.7 Maintenanceof Systems

Leakage of taps

From the graphs, it can be seen that in PREDschemes, less percentage of taps areleaking in
scheme I than the other schemes may be due to co-operation of the users and the strongvillage
committee.Very highpercentageof tapsis leaking in scheme 2 may be due to understaffand
lack of co-operation in the users.

In GP schemes, only 10%of the tapsareleaking in schemes4 & 6 maybe due to the some
training to the operator from the contractor mscheme 4 and good leadership of the Sarpanchand
his supervisionandthe villagersco-operation in scheme 6. The percentage of leaking taps is
found in scheme 5 is high may be due to the inadequate staff, inadequate supervision, and
monitonng andnon co-operation in the users.

It is also found from the graph that the environment of stand post in PREDschemes is (85%)
good in scheme 1 and (75%) in scheme 3 may be due to the users co-operation in schemel,
supervisionandqualitymonitoringin theschemes
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The environmentof the standpost in scheme5 of GP is very poor and this may be due to
inadequatesupervision,qualitymonitoringandnon co-operation by the users.

6.2.8 Useof other sources

I Use of other resources

3 4
Scheme No

In all the schemes of the PREDandGPtheusersareusingthe other sources of water may be due
to less quantity of water supply from the schemes thanthedesignedquantity.In fourschemesi.e.
schemes 2 & 3 in PREDandtwo schemes 4 & 5 in GP, most of the usersareusing other sources
of water for different purposessuchasfor bathing,washing of cloths, cattle feeding etc. In
scheme 6, the number of users using other source is low, may be due to a highnumberof house
service connections. In case of scheme 1, a lower number of users using the other sourcesmay
be due to the less number of cattle and less gardening.

6.2.9 Userssatisfaction

Users Satisfaction
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From the graph, it canbe seen that 83%users were satisfied in scheme 1 of the PREDand in
scheme 4 of GPdue good overall performance of the scheme in respect of quantity andquality
of supply of water andless satisfaction was seenin the scheme 2 may be due to insufficient water
andreliability ofthescheme.In detailS

Userssatisfaction in
SchemeNo Quantity

%
Quality

%

1 83 100
2 58 94
3 75 100
4 89 94
5 61 83
6 83 95

The least58%satisfactionon quantitywas observed in scheme 2 maybe due to the leakage’s in
the distribution system and non-production of the designed quantity.

In scheme 5 only 61%userssatisfactionwasobservedmaybedueto 7 illegal motor connections
on the maindistributionline andthe EOI lady Sarpanchcould not able to disconnect those illegal
connections.

In PREDschemes 1 & 3, 100% users were satisfied with the quality of water supply and only
94% satisfactionwas observedin scheme2 maybedueto badtasteof bleachingpowder In
schemes 4 & 6 almost95%satisfactionwasobservedbecausetheirtraditional sourceofwater
(canal)wasverycontaminatedandtheir shallowdug wells containsalinewater.Outof theall
schemes ,scheme 5 was least satisfied (83%) may be due to the coloured water from the stand
post. This might be due to some soil was entered into the distribution system when the pipeline
wasrepairedandalso in this scheme no scourvalvesonly dummiesareexistingandthis implies
the performance of the operating agency.

6.2.10 CostRecovery

In RWSmaintained schemes, only stand posts areprovided andno water tax is collectedfrom
the users.

In GPmaintained schemes, the scheme 4 is provided with only standpostsand the schemes 5 &
6 are provided with standpostsandhouseservice connectionsandin the last two schemes water
tax is collectedfrom theusers.

The 100% cost recovery of the O&Mcost in scheme 5 maybe due to high numberof house
connectionsandproper water tax collection by the GP. The high 200% of recovery in scheme
6 was mainly due to the high number of house connections, capable Sarpanch and co-operation
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amongthe villagers.

6.2.11 O&M capacity

Operatorsperformancewasgood in all schemes of the PREDandavailability of workingtools
wasgoodin scheme3. The O&M capacityin scheme3 of PREDis good may be due to the
technicalstaff,closesupervision,monitoringandhigh number of operating staff.

In GP schemes, all operators performance was good according to the users view but the
performanceof the operators in scheme 5 & 6 wasnot good especially in maintenance of the
filters (in field observation by the researcher). The availability of working tools was moderate
in scheme 6 andpoor in case of the remaining schemes.

In general the O&Mcapacity of the scheme 6 is good may be due to the co-operationamongthe
villagers, good revenue collection and good leadership of Sarpanch and his supervision in
addition to the above said things.
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CONCLUSIONS AND RECOMMENDATIONS

This chapter provides the general findings obtained in the present study in two sections,one
under the orgamsation set-up of (PR) RWSand GPs and second under the performance of the
maintenance systems. It gives a few recommendations of the study to improve the
performance of the present maintenance systems.

7.1 Conclusions

The conclusions drawn from the study on the organisation set-up and performance of
maintenance system of the PREDand GP regarding the operation and maintenance of the
piped water supply schemes.

7.1.1 Organisation set-up

7.1.1.1PRIED

~ There is no definite policy and guidelinesfor the staffing required for the operation and
maintenance of the piped water supply schemes. At present the maintenance system is
under staffed when compared with the staffing in KWAand there is a requirement of
additional staff to run the system properly.

• Also there is no job satisfaction among the operating staff as their appointment was on
contact basis, more working hours and less salaries.

•• Though there are guidelines for preventive maintenance, the level of preventive
maintenance is found poor.

•• The most important plant records with respect to raw and filtered water qualities,
filtration rates arenot maintained.

• There is a high degree of centralisation and inadequate delegation of power to the Sub-
divisional and Section officers. Power may be delegated to the lower level staff to
purchasethe immediate required spare parts and chemical with out any delaying
departmental procedures.

+ There are no trained operating staff and the knowledge base of the plant operators and
supervisory staff on slow sand filtration is poor, thereby adversely affecting the
performance of the filters.
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•~Thereis no objective standards set for supervision andmonitoring processes and there is
no effective monitoring system in the presentorganisation.Thereis no properfeedbackof
the system to the management levels for evaluation of performance of the maintenance
system andto improve the performance of the operating staff

7.1.1.2 Gram Panchayat

+ The present maintenance system is under staffed and the operating staff was engaged in
other works not pertaining to the water supply scheme and there is a requirement of
additional staff to run the system properly.

+ There is no job satisfaction among the operating staff as their appointment wason contact
basis,more working hours andvery less salaries.

+ There are no guidelines for preventive maintenance and the level of preventive
maintenance is very poor.

+ The most important plant records with respect to pumping and filtration schedule, filter
cleaning, record on breakdown of the plant, the raw and filter water quality, filtration rate
are not maintained.

• Powers are delegated to the Executive officer! Sarpanch to purchase the immediate
required spare parts andchemical with out any delay once the budget wasapproved in the
General body meeting.

+ There are no trained operating staffand the knowledge base of the plant operators and
supervisory staff on slow sand filtration is poor, thereby adversely affecting the
performance of the filters.

+ There is no objective standards set for supervision andmonitoring processes andthere is
no effective monitoring system in the present organisation. There areno technical persons
to supervise andmonitoring the system performance and they are always depends upon
the PREDfor technical help.

• The collection procedure of the water tax is found good.
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7.1.2 Comparison ofPerformanceof the maintenancesystemsof PRIED and GP

The following conclusions have drawn from the study regarding the performance of the
maintenance system.

• The organisation efficiency of the Gram Panchayat is found high when compared with the
PREDbut the technical knowledge is very less in GP.

• In both the systems the quantity of water getting by the users is below the government
norms i.e. 40 litres per capita per day. In both the systems the quantity of water drawn by
the users from the stand posts is less than the designed quantity. On average the users
from GPare getting 49%of the designed quantity where as the users in PREDare getting
42%.

• The quality of the water from the PREDsystem is good when compared with the GP
system.The turbidity values of the filtered water in the GPsystem are very high and this
may beduenon-technicalpersonsand lack of quality monitoring.

• The risk of contamination in the PREDsystems is less than the GP systems. The highrisk
of contamination may be due to lack of monitoring, training, technical knowledge,
villager’s co-operation and inadequate staff.

• The reliability of the schemes under PREDis higher than the GP schemes and the
downtime is also less but in some cases higher may be due to under staffing. Major
downtimes occurred in GP schemes may be due to non-awareness of the agency (Scheme
4), less monitoring, power supply problems and lack of funds.

• The continuity of the schemes under PRED is more than the schemes under GP.

• Leakage’s of the standpostsin thePRED systemare5% more than the OPsystems but
the bad environment of the standpost i.e. without proper drainage is observed 100% less
than the OP systems.

• More number of users using the other sources of water in both the systems to the purposes
of bathing, washing of clothes and for cattle feeding.

• User satisfaction on the performance of the maintenance is found more in GP systems
(75%) than the PREDsystems (61%). This may be due to insufficient quantity of water
from the stand post andquality of the water from the stand post.

• More number of house service connections are provide in the OP schemes which is
against the design criteria but the cost recovery of the O&Mcost is very good. In the
schemes under PREDhave no house service connections and hence no cost recovery is
implemented. In most of the times, the PREDis facing funds problem for the effective
operation andmaintenance.The schemes under GP are more financially sustainable than
the PREDschemes.
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• Operation and maintenance capacity in high in case of PRED due to technical
supervision, quality monitoring andmore staff than the OP.

7.2 Recommendations

The following recommendations are suggested for the improvement of the existing systems
of the both agencies.

7.2.1 PRIED

> At present there is no systematic guide lines and policies on the operating staff pattern
andalso on the supervision and monitoringprocessesandso setting up of the guidelines
for the staffing pattern andalso to the supervision and monitoring processes.

> At present the operating staff in the system is not sufficient and hence additional staff
recruitment is required.

> Specific guidelines on the qualification and experience should be given to recruit the
operating staff.

> Level of preventive maintenance is low and so stress should be given on the
implementation of the preventive maintenance and also rewards should be introduced to
encourage the performance of the operators.

~ Proper maintenance of the records should be insisted regarding the quality of waters and
also filtration rates.

> Powers should be given to the sub division level for immediate procurement of spare
parts andchemicals.

> Proper working tools should be supplied to the operating staff.

~‘- The knowledge base of the operating staff andsupervisorystaff on slow sand filtration is
poor and hence proper training should be given to them.

~‘ In order to make the schemes financially sustainable, at least 40-50% house holds should
be given house service connections and the per capita design quantity also should be
enhanced from 40 litres per day to 70 litres.

~ Strict cost recovery should be implemented and the Government should give the powers
to the agency.

> All the staff in the rural water supply schemes are more engaged in the work when
compared with the regular Panchayati Raj staff as it is an importantandemergencywork.
So some incentives may be given to the rural water supply staff.
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7.2.2 Gram Panchayat

~ This system is also functioning with under staff so immediate recruitment of the staff is
required to work on shift wise.

~ Powers should be given to the SarpancblExecutive officer to recruit the permanent
operating staff or with some attractive salaries to the operating staff The operating staff
should not be engaged on extra work other than the water supply scheme.

> Preventive maintenance list should be given to the operating staff and agency should
monitor the implementationof the preventive maintenance.

> Record on the operation andmaintenance of the scheme should be should be maintained
properly by the operating staff.

> The reserve stock of the required spare parts andchemicals should be maintained.

> Proper working tools should be given to the operating staff.

> In this system there is no technical knowledge persons to implement or supervise and
monitoring the performance of the scheme. So training should be given to the operating
staff and also to the Sarpanchl Executive officer for the proper performance of the
scheme.

~ Regularquality monitoring should be done by the operating agency. Water sampling and
analysis of the samples at the divisional laboratory of PREDshouldbe implemented.

> Excessive house service connections should be avoided andpermissionshouldbe taken
from the Superintending Engineer Panchayati Raj before giving any such connection.

~ All illegal house service connections should be made as legal house service connections
by imposing some extra amount.

> Transparency of accounts should be made.

)~ The technical support of the PREDshould also be extended in future.
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Conceptpage for community description

Nameof the District

Nameof the Mandal

Nameof the village

Area of the village

Distance from the nearest town

Population

No.of houses

Access to media :Telephone/ Radio/TV! News papers! Cinema hall

Whataretypes of committee existing in this village

What are the activities of that committee

Coverage of water supply by : MPWSI CPWS

Maintained under : PREDI GP

Other water sources : Hand pumps/open wells

Village map showing the locations of the stand posts, other scheme details and other
traditional water sources will be drawn for each village visited.
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Checklist for collection of data from PRED/GP for individual schemes

Organization

1. Numberof staff per scheme

2. Whatare there roles andresponsibilities

3. Howthey aremanagingtheO&M

4. Whatkind of registers arebeing maintained

5 Howthey areattending to the failures of the scheme

6. What arethe training activities

7. Howthey are managing the spare parts

8. What are the procedures adopting for supervision

9. Howthey aremonitonng

10. What is the O&Mcost

11 What is the cost recovery

12. What are the norms for fixation of tariff

13. Howthey arecollecting the tariff
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Users questionnaire
1. Howmany persons are there in your house

2. Howmuch water do you get daily from the SP

3. Howmuch water do you get daily from other sources

4. Is the water from SP sufficient

5. What do you think of the quality of the water

6. Howmany hours you are getting water per day

7. Are you getting water regularly at the same time

8. What kind of breakdowns occurred during last 3 month

9. Howmuch time they taken to repair that breakdown:

10. Do you know who is doing the O&Mwork

11. Howdo you feel about operator performance:

12. Who takes care of the cleanliness of the standpost site

13. WhobearstheO&Mcost

14. Howmuch your are paying for the O&Mcost

Observation sheet
How is thewater stored in the housefor drinking?
Are they keeping lid over the pot - Y/N
What is theenvironmentofthepot - G/P
How they are takingwater from thepot
• Using one cup and pouring water into the other glassesand

keeping that cup in hygiene place

• Using long handle utensile andhangingto the wall

• Directly dipping the glass andtakingwater

• Others - - -
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Schemeoperator questionnaire

1. Nameoftheoperator

2. Qualification

3. Experience

4. Haveyou gottraining: Y/N

5. What kind of trainingundergone

6. Do you have the preventive maintenance check list: Y/N

7. Are you releasing water at the same time as per the schdule: Y/N

8. Howmany hours do you release the water

9. Are you maintaining any records : Y/N

10. What are they

11. Are you chlorinate the water : Y/N

12. Howdo you chlorinate the water

13. What are the major breakdowns of the scheme

14. If the breakdown exceeds your repair skill, what will you do:

15. Are you facedany problemwith spare parts, tools, etc.,

16. Whopays your salary

17. Whopays the O&Mcharges

18. Whowill Supervise this scheme

Operator performance-by TIME LINE

To know the knowledge of the operator about the slow sand filter, I will ask what is

the main important activity in the SSF. From that I can assesshis daily operating

procedure.
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Source-useMatrix

Purpose
Sourceof water Reasonsif

any

SPwater Hand
pump

Dug well River!
canal

Season wet dry wet dry wet dry wet dry

Drinking

Cooking

Washing

Bathing

Personal
hygiene

Gardening

Cattle feeding
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Sanitary surveyfor the assesmentof risksof contamination ofdrinking water source
(Lloyd ,B. et al ,1991)

S.No Description of sourceofcontamination
Risk

Yes No

1 Is there any opendefication at intake point ofthe source?

2 Is there any transmissionpipe crossingthe drainage?

3 Is the reservoir protectedfrom animalsetc?

4 Is the filtration not continuied?

5 Are they distributing the water to the public without allowing
repening time after breakdown?

6 Are the Valve pits insanitary?

7 Is the inspection coveron the reservoir insanitary?

8 Are any air ventsinsanitary?

9 Do the roof and walls of the reservoior allow anywater to enter?

10 Is thereservoir water unchiorinated?

11 Are thedistribution pipescrossing the drainage?

12 Is pressurelow in anypart ofthe distribution system?

13 Are the labours not wearing Hygeineshoeswhile cleaningfilters?

TOTAL
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Observation sheetof scheme

Intake condition

Inletposition - one level
- multi level

Inletsccren - Good!poor

Transmissionmain

Leakage - Y/N
Air valve condition - Goodlpoor

Summerstogagetank

Conditionof thebund- G/P
Seepage - Y/N
Algaepresent - Y/N

Slow sand filters

Provision of inlet weir- Y/N
Provision of outlet weir- Y/N
Depthof supematantwater -?
Depth of filter bed -?
Provisionfor chargingarrangementfrom the bottom?
Conditionof thesupernatantbox? - GIP

Provisionof scumlayerremovingoutlet -YIN
Sandwashingfacility - Y/N
Wherethey kept the scraped sand?
Filteration continuity
Allowing for ripeningperiod - Y/N
Filtrationrate
No. of cleanings / year
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Clear water reservoir
Environment of CWR -

Good ventilation -

Leakageofsidewalls/dome -

Chlorinationarrangement -

Over headreservoir

Leakageof sidewalls/dome -

Distribution system
Leakage - Y/N

Pressure - G/P

Sluice valve condition -

Scour valve condition -

Flow measuringdevices -

Pumps

No. of pumps working- ?

Present discharge -

Leakage - Y/N

Sound - Y/N

Condition of pump - G/P

Log report - YIN

Electicalconnections
Eartheningcondition - G/P
Proper insulation - YIN
Proper maintenance of fusecarriers -

Loose wire connections

Good!poor

Goodlpoor

Y/N

G/P

YIN

YIN

Y/N

Y/N

Y/N
YIN
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USER QUESTIONAIRE

Name of the Scheme No at Qty Avg SP Oly Avg OS Suffrcent / Quality of No at hours Getting Kind of Time for Who is Operator Who Who bears How much

persons from titers per from rile-s per Not water getting water break repair doing per- cleans the O&M paying for

in the house SP is irs capita/day OS in his capita/day sufficient waler at ssnie down O&M lormance the SP cost 0&M

1 CPWS Scheme to corangi & other villages

Tap No 1 7 200 29 - 5 G 90mm ST PR SD CT G US ZP Nil
6 200 33 - S G 90 Si No No ZP C US ZP Nil
6 200 33 0 5 0 90 ST PR SD ZP G US ZP Nil
2 60 25 - NS 0 90 ST PR SD ZP G US ZP Nil
7 150 21 - S G go sr No No ZP C US ZP Nil
4 150 38 - S G 00 Si PR SD GT G US ZP Nil

32 950 30 0 0
Tap No 2 5 100 20 120 24 S 0 50 ST PR SD GT G US CT Nit

7

10

4

6

3

100

150

/00

100

75

14

15

25

17

25

120

120

60

120

120

17

12

15

20

40

S

S

5

S

S

G

G

G

G

G

90

90

00

60

90

ST

ST
ST

ST

ST

PR SD
PR SD
PR 2days
PR SD
PR SD

ZP
GT
ZP
CT
CT

C
C
C
G
C

NB
NB
US
US
US

ZP
CT
ZP
CT
CT

Nit
Nil
Nil
Nil
Nil

35 825 18 660 19
Tap No 3 6 /60 27 80 13 S G 90 ST PR SD ZP C US ZP Nil

6

5

3
6

3

150

/60
80

180

100

27

32
27

30

33

80

120
80

60

60

/3

24
27

10

20

5

5
S

5

5

G

G
G

0

0

90

90

00

90

90

ST

ST

ST

ST

ST

M~ SD
NK SD
PR SD
PR SD
PR SD

ZP
CT
ZP
ZP
ZP

C
C
C
C
C

US
NB
US
US
US

ZP
CT
ZP
ZP
ZP

Nil
Nil
Nil
Nil
Nil

29 840 29 480 17
Tap No 4 5 /00 20 80 16 S 0 90 ST PR SD CT C US CT Nil

7

4

5

7

5

100

100

75

100

100

14

25

15

/4

20

100

60

60

80

40

14

15

12

11

8

NS

S

NS

5

S

0

G

0

G

0

90

90

90

00

90

ST

ST

51

ST

ST

PR SD
PR SD
PR SD
PR SD
PR SD

ZP
ZP
ZP
ZP
ZP

C
C
C
C
C

US
US
US
US
US

ZP
ZP
ZP
ZP
ZP

Nil
Nil
Nil
Nil
Nil

33 575 17 420 13
Tap No 5 6 160 27 - S 0 90 ST PR SD CT C US CT Nil

6

6

3

6

2

29

160

120

80

120

60

700

27

20

27

20

30

24

-

60

-

60

40

160

10

10

20

6

S

S

NS

S

S

0

G

G

G

0

90

90

90

90

90

ST

ST

ST

ST

ST

PR SD
PR SD
PR SD
PR SD
PR SD

ZP
ZP
ZP
ZP
ZP

C
C
C
C
C

US
US
US
US
US

ZP
ZP
ZP
ZP
ZP

Nil
Nil
Nil
Nil
Nil

Tap No 6 6 100 17 60 10 5 0 90 ST NK SD GT C US CT Nil
5

11

3

4

9

38

100

200

75

100

100

675

20

/8

25

25

11

18

40

80

-

-

80

260

8

7

9

7

S

S

NS

S

NS

G

G

G

G

G

90

90

90

90

90

51
ST

ST

ST
ST

NK SD
PR SD
NK SD
PR SD
PR SD

ZP
ZP
ZP
ZP
ZP

C
C
C
C
C

US
US
US
US
US

ZP
ZP
ZP
ZP
ZP

Nil
Nil
Nil
Nil
Nil

Total 196 4365 22 1980 10
82



2,CPWS Scheme to Tallarevu & other villages

TapNol 6

5

60

60

10
12

200

200

33

40

NS

NS

G

G

120

120

ST

ST

NK -

PR4days
ZP
ZP

C
C

NB
NB

ZP
ZP

Nil
Nil

5 200 40 - S G 120 ST PR 5 ZP G NB ZP Nil
4 120 30 200 50 S 5 120 ST PR 7 No C NB NK Nil
2 40 20 40 20 5 5 120 ST PR 7 ZP G NB ZP Nil
5 60 12 160 32 NS 5 120 ST PR 4 ZP C NB ZP Nil

27 540 20 800 30

TapNo2 6

5
3

9

4

4

31

60

40

60

80

40

40

320

10

8

20

9

10

10

10

160

160

120

240
60

200

960

27

32

40

27
20

50

31

5

NS

5

NS
NS

NS

5

5

5

5
5

5

120

120

120

120

120

90

ST

ST

ST

ST

ST

ST

PR 6days
NK 7
PR 7
PR 4
PR 7
PR 7

CT
ZP
ZP
ZP
ZP
ZP

C
C
C
C
C
C

US
NB
NB
US
US
US

CT
ZP
ZP
ZP
ZP
ZP

Nil
Nil
Nil
Nil
Nil
Nil

TapNo3 5

4

4

4

8
11

36

60

100

80

60

80
240

620

12

25

20

IS

10
22

17

80

120

100

120

200
100

720

16

30

25

30

25
9

20

NS

5

NS

NS

NS
5

5

5

5

C

C
C

120

120

120

120

90
120

ST

ST

ST

ST

ST
ST

PR 7
PR 7
PR 6
Nl< 7
NK 6
NK -

ZP
ZP
CT
ZP
ZP
ZR

C
G
C
C
C
C

US
US
NB
US
US
US

ZP
ZP
CT
ZP
ZP
ZR

Nil

Nil
Nil
Nil
Nil
Nil

TapNo4 10

4
7

4

3

5

33

80

60

140

40

60

60

460

8

15

20

10

20

16

14

200

120

200

80

120

120

840

20

30

29

20

40
24

25

NS

5

5

5

5
5

C

C

C

C

C

C

120

120

120

120
120

120

ST

ST

ST

ST

ST

ST

Nl< -

PR 7
PR 6
PR 7
Nl< -

PR 4

CT
ZP
ZP
ZR
ZP
ZR

G
C
C
C
C
C

NB
NB
NB
NB
NB
NB

CT
ZR
ZP
ZP
ZP
ZR

Nil
Nil
Nil
Nil
Nil
Nil

TapNoS 4
6

4

5
9

11

39

100

80

80

80

100

60

520

25

13

20

16

11

7

13

200

200

160

200

400

300

1460

50

33

40

40

44

2?

37

5

5

5

5

5

145

NT

C

C

C

C

NT

120

120

120
120

120

120

ST

ST

ST
ST

ST

ST

PR 4
PR 7
PR 7
PR 7
PR 7
PR 6

CR
ZP
ZP
CT
ZP
ZP

C
C
C
C
C
C

NB
NB
NB
NB
NB
NB

CP
ZR
ZP
CT
ZP
ZP

Nil
Nil
Nil
Nil
Nil
Nil

TapNo6 8

8

5

5

2
4

32

60

60

60

60

40
40

320

8

8

12

12

20

10

10

200

100

100

80

120

120

720

25

13

20

16

60

30

23

145

145

S

5

5
5

C

C

C

C

C

C

120

120

120

120

120

120

ST

ST

ST

ST

ST

ST

PR 7
PR 7
PR 6
PR 7
PR 7
PR 6

CT
ZP
ZP
CT
CT
ZP

C
G
C
C
C
C

NB
NB
NB
NB
NB
NB

CT
ZP
ZP
CT
CT
ZP

Nil
Nil
Nil
Nil
Nil
Nil

Total 198 2780 14 5500 28

83



3,CPWS Scheme to Malleswaram & other vIllages
TapNol S

S

150

150

30

30

160

200

32

40

S

5

C

C

240

240

ST

ST

No
No

-

.

CT
CT

C
C

US
US

CT
CT

Nil
Nil

4 120 30 200 50 5 C 180 ST No - CT C US CT Nil
4 150 38 160 40 S C 240 ST No - CT C US CT Nil
3 120 40 100 33 S C 240 ST No - CT C US CT Nil
4 180 45 160 40 S C 180 ST No - CT C US CT Nil

25 870 35 980 39

TapNo2 S

4

6
5

5

4

iSO
120

120

120

180

60

30

30

20

24

36
15

100

100

160
160

100
120

20

25

27
32

20

30

S

S

5

S
5

NS

C

C

C

C
C

C

180

180

180

ISO

240

180

ST

ST

ST

ST

ST

ST

No
No
No
No
No
No

-

-

-

-

-

-

ZR
CT
ZR
ZR
ZR
ZR

C
C
C
C
C
C

US
NB
US
US
US
US

CT
CT
ZR
CT
ZR
ZR

Nil
Nil
Nil
Nil
Nil
Nil

29 750 26 740 n

TapNo3 4

7

4
6

2

10

33

120

150

120

120

90

180

780

30

21

30

20

45

19

24

160

200

100

160

100

200

920

40

29

25

27

50

20

28

5

NS

5

NS
S

5

C

C

C

C
C

C

ISO

180

180

160
180

240

ST

ST

ST

ST
ST

ST

No
No
No
No
No
No

-

-

-

-

-

-

ZR
ZR
ZR
ZR
ZR
ZR

C
C
C
C
C
C

US
US
US
US
US
US

ZR
ZR
ZR
ZR
ZR
ZR

Nil
Nil
Nil
Nil
Nil
Nil

TapNo4 4

4
7

10

2
4

31

120

120
150

190

60

90

720

30

30
21

18

30
23

23

100

160
200

100

60
120

740

25

40
29

10

30

30

24

5

5
NS

NS

5

S

C

C
C

C

C

C

180

ISO
180

180

180

180

ST

ST
ST

ST
ST

ST

PR
PR
NK
PR
PR
PR

1
1
1
1
1
1

CT
CT
CT
CT
CT
CT

C
C
C
C
C
C

NB
US
US
US
US
US

CT
CT
CT
CT
CT
CT

Nil
Nil
Nil
Nil
Nil
Nil

TapNo5 6
4

4

5
12

6

37

120

120

120

120

180

120

780

20
30

30

24

15

20

21

160
100

60

100

200

60

700

27

2S

15

20

17

13

19

5

S

5

5

NS

5

C

C

C

C

C

C

180

180

240

180

180

240

ST

ST
ST
ST

ST

ST

No
No
No
No
No
No

-

-

-

-

-

-

CT
CT
CT
CT
CT
CT

C
C
C
C
C
C

US
US
US
US
US
US

CT
CT
CT
CT
CT
CT

Nil
Nil
Nil
Nil
Nil
NIl

TapNo6 6

7

7

4

4

6

34

120

120

120

120

120

120

720

20

17

17

30

30

20

21

120

160

140

60

120

160

760

20

23

20

IS

30

27

22

5

NS

No

S

S

NS

C

C

C

C

C

C

180

180

180

ISO

180

180

ST

No

ST

ST

ST
ST

No
No
No
No
No
No

-

-

-

-

-

-

CT
CT
CT
CT
CT
CT

C
C
C
C
C
C

US
US
US
US
US
US

CT
CT
CT
CT
CT
CT

Nil
Nil
Nil
Nil
Nil
Nil

Total 189 4620 24 4840 26

84



4 PWS Scheme to Selapaka village
TSRN01 9

5

60

-

7 300

200

33

40

NS

-

C

NC

60
60

ST

ST

No

No
-

-

CR
CR

C
C

US
NB

GP
CR

Nil
Nil

2 100 50 - S C 60 ST No - CR C NB CR Nil
5 60 10 240 30 S C 60 ST No - CR C NB No Nil
6 60 10 160 27 5 C 60 ST No - CT C NB No Nil
S 60 12 140 26 5 C 60 ST No - CR C NB CR Nil

35 360 10 1040 30

TapNo2 5
4

4

4

10

4

60
-

200

120

200

60

16

60

30

20

20

120

200

-

120

200

100

24

50

30

20

25

5

-

S
5

5

5

C

NC

C
C

C
C

60
60

60

60

60
60

ST

ST

ST

ST

ST
ST

PR
No
No
No
No
PR

1
-

-

-

-

1

CR
CR
CR
CR
CR
CR

C
C
C
C
C
C

US
NB
NB
US
US
US

CR
CR
CR
CR
ZR
CR

Nil
Nil
Nil
Nil
Nil
Nil

31 680 22 740 24

TapNo3 10

4

4

6

6

5

37

200

100

60

120

100

60

680

20

25

20

iS

17

16

18

200

160

160

200

120

200

1040

20

40

40

25

20

40

28

5

5

S
S
S

S

C

C

C

C
C

C

60

60

60

60

60

60

ST

ST

ST

ST
ST
ST

No
No
No
No
No
No

-

-

-

-

-

-

CR
CR
CR
CR
CR
CR

C
C
C
C
C
C

NB
NB
NB
NB
US
NB

CP
CR
CR
CR
CR
CR

Nil
Nil
Nil
Nil
Nil
Nil

TapNo4 5
5

3

2

6

5

140
140

100

60

120

140

26

26

33

40

24

26

60

60

120

60

120

60

12

12

40

30

24

12

5

5
5

5

5

S

C
C
C

C

C

C

60
60

60

60

60

60

ST
ST

ST
ST

ST
ST

No
No
No
No
No
No

-

-

-

-

-

-

CR
CR
CR
CR
CR
CR

C
C
C
C
C
C

NB
NB
NB
NB
NB
NB

CT
CR
CR
CR
CR
CR

Nil
Nil
Nil
Nil
Nil
Nil

25 720 29 480 19

TapNo5 7
6

6

6

2

3

30

100
60

120

120

60

60

560

14
13

20

20

30

27

19

200
120

120

160

60

120

780

29
20

20

27

30

40

26

No

5
5

S
5
5

C

C
C

C
C
C

60

60

60

60

60
60

ST

ST

ST

ST

ST
ST

PR
No
No
No

PR
No

1
-

-

-

1
-

CR
CR
CR
CR
CP
CR

C
C
C
C
C
C

NB
NB
NB
NB
NB
NB

CR
CR
CR
CR
CP
CT

Nil
Nil
Nil
Nil
Nil
NIl

TaçiNo6 5
6

5

5

6

2

60
60

60

100

100

60

12
IS

12

20

17

30

100
140

120

100

100

40

20
26

24

20

17

20

No

5

No

5

5

5

C

C

C

C

C

C

60
00

60

60

60

60

ST

ST

ST
ST

ST

ST

No
No
No
No
No
No

-

-

-

-

-

-

CR
CR
CR
CR
CR
CR

C
C
C
C
C
C

NB
NB
NB
US
NB
NB

CT
CR
CR
CR
CR
CR

Nil
Nil
Nil
Nil
Nil
Nil

28 460 16 600 21
TOTAL 186 3460 19 4680 25

85



Codes used to fill the tabulatIon

S - Sufficient
NS - Not Sufficient
C - Cood
ST - Same Timming
PR - Ripe repair/pipe leakage
MR - Motor repair
SD - Same day
2d - 2days
CT - Covemment
ZR - Zilla Panshad (District Covemment)
CR- Cram Panchayat (Local Covemment)
US- Users! near by people
NK- Not known
NB- Nobody
m - Minutes
NT- No lasle
HT- House tax

Tap No 7 6 40 7 120 20 NS C 60 ST No - CR C CR CR With NT Rs25
3 40 13 80 27 NS C 60 ST No - CR C CF CR With HT Rs25

4 40 10 120 30 NS C 60 ST No - CR C CR CR With HI Rs25
4 40 10 80 20 NS C 60 ST No - CR C CR CR With I-IT Rs25
4 40 10 60 iS N5 C 60 ST No - CR C CR CR With HT Rs25
6 60 10 160 27 NS C 60 ST No - CR C CR CR With HT Rs25

27 260 10 820 23
TOTAL 195 4960 25 3820 20



- rator Questionnaire

K.venkateswaraRao

ITI Fitter

lyear in local industry

No

Yes
Yes
90 mm
Yes
Log books
Yes
MIxing 1 5 kg bleaching
powder with water fl a
bucket and poured that
liquid into V’notch chamber
MR & PL
Inform to departmental people
No problem with spareparts
Required tools are not sufficient
RWS Executive Engineer
Department
WI daily & AE twice a week

M.Sharat babu

10 th c’ass

As electrician and fitter
in local firms
No

Yes
Yes
120 mm
Yes
Log books
Yes
Mixing 4.0 kg bleaching
powder with water in a
bucket and poured that
liquId into V’riotch chamber
PR*
Inform to departmental people
No spareparts and
required tools are not sufficient
RWS Executive Engineer
Department
WI daily & AE in a week

operator-i - N.y TV. Prasad
operator-2 S.Naga raju
operator-i. LCE
operator-2. ITI fitter
working on this scheme from
the beginning of construction
Yes
O&M from the contractor
Yes
Yes
8 hours
Yes
Log books
Yes
Mixing 3 0 kg bleaching
powder with water in a
bucket and poured the top
liquid into CWR
No
Inform to departmental people
No sufficient spareparts and
required tools are sufficient
RWS Executive Engineer
Department
WI, AEEdamly

Name

Qualification

Experience

Have you got training
What kind of training undergone
Due you have the preventive maintenance check list
Are you releasing water at the same time as per the schedule
How many hours do you release the water
Are you maintaining any records
What are they
Are you chlorinate the water
How do you chlorinate the water

What are the major breakdowns of the scheme
If the breakdown exceeds your repair skill,what will you do
Are you faced any problem with spare parts, tools etc,

Who pays your salary
Who pays the O&M cost
Who will supervise this scheme



Sanitary Survey
Sanitary survey for the assessment of risks of contamInation of drinking water source
(Lloyd ,B. et al 1991)

SchemeNo. 1 2 3 4 5 6
S.No Description of source of contamination

1 Is there any open deficatmon at intake point of the source7 Yes Yes Yes Yes Yes Yes

2 Is there any transmission pipe crossing the drainage7 Yes No No Yes No No
3 Is the reservoir not protected from animals etc7 No No No No Yes No
4 Is the filtration not continued? No No No No Yes Yes
5 Are they distributing the water to the public without

allowing ripening time after breakdown? Yes Yes No Yes Yes Yes
6 Are the Valve pits insanitary7 Yes Yes No Yes Yes Yes
7 Is the inspection cover on the reservoir insanitary? No Yes No No No No
8 Are any air vents insanitary7 No Yes No Yes No air valve No air valve

9 Do the roof and walls of the reservoir allow any water to enter7 No No No No No No
10 Isthereservoirwaterunchlormnated? No No No No No No

11 Are the dIstribution pipes crossing the drainage7 No No No Yes Yes No
12 Is pressure low in any part of the distribution system? No Yes Yes Yes Yes Yes
13 Are the labours not wearing Hygiene shoes while cleaning filters? No No No No Yes Yes

Total risk 4 out of 13 6 out of 13 2 out of 13 7 out of 13 8 out of 12 6 out of 12



Observation sheet of Schemes

© canal one level one level one level one level one level one level
© SS tank Two level Two level Three level one level one level one level

Intake Condition
inlet position

Inlet Screen
No No No No Poor Poor

Transmission Main
Leakage No No No Yes No No
Air valve condition Good No valve No valve No valve No valve No valve

Summer Storage Tank
Condition of bund Good Good Good Moderate Poor Good
Seepage Yes Yes Yes Yes No No
Algae present yes yes yes No Yes No

Slow Sand Filters
Size 12 OOm dia 19 OOm dia 25 xli m 10 0Gm dia 7 OOm dma 800m dma
Numberof filters 2 3 3 2 2 2
Provision of inlet wemr No No Yes No No No
Provision of outletweir Yes Yes Yes Yes Yes Yes
Depth of supernatant water 90,95cm 130,145cm,NS 86cm 60cm ,0 - 120 cm, 0
Depth of filter bed 90,89cm 70,55,100cm 95,90,86cm 70, 74cm CM 45cm, CM
Provision for charging

arrangement from bottom Yes Yes Yes No Yes No
Condition of supernatant box Good Good Good Good Poor Good
Provision of scum layer removing outlet No No No No No No
Sand washing facility Yes No Yes Yes Yes Yes
Where they kept the scraped sand washing tub On ground washing tub On ground On ground On ground
Filtration continuIty Yes Yes Yes Yes Yes No
Allowing for ripening period No No 36 hrs No Yes No
Filtration rate 0.085 rn/h 0069 rn/h 0.08 rn/h 0 ii rn/h - 0 15 rn/h
Numberofcleanmngs/year 6 10 8 6to8 10/month 4/month



Name
Qualification
Experience

Have you got training
What kind of training undergone

Due you have the preventive maintenance check list
Are you releasing water at the same time as per the schedule
How many hours do you release the water
Are you maintaining any records
What are they
Are you chlorinate the water
How do you chlorinate the water

What are the major breakdowns of the scheme

If the breakdown exceeds your repair skill,what wilt you do
Are you faced any problem with spare parts, tools etc,

Who pays your salary
Who pays the O&M cost
Who will supervise this scheme

P Srmnmvasa Rao
10 th class
working on this scheme from
the beginning of construction
Yes
6 months training on O&M from
contractor
No
Yes
60
No
No
Yes
Mixing very small bleaching
powder with water in a
bucket and poured that
liquid into CWR
ML & No water in SS tank in
summer
Inform to Sarpanch
Spareparts and
required tools are not sufficient
GP
GP
Sarpanch,members, WI, AEE

K. Babu Rao
III Fitter
2 years as fitter in a local fir

No
Only gathering information from
the nearby scheme operator
No
Yes
120 mm
No

Yes
Mixing 2.0 kg bleaching
powder with water in a
bucket and poured the top
liquid into ‘V’notch chamber
MR

Inform to EO/Sarpanch
Spareparts and
required tools are not sufficient
Executive officer, GP
GP
EO,Sarpanch, WI, AEE

J Srinivasa Raju
ITI Fitter
14 years as fitter in a local firm
the beginning of construction
No
Only gathering information from
the nearby scheme operator
No
Yes
120 mm (60 mm on each side)
No

Yes
Mixing 1 2 kg bleaching
powder with water in a
bucket and poured that
liquid into CWR
Change of filter media

Inform to Sarpanch
No sufficient spareparts and
required tools
GP clerk
GP from the users
Sarpanch, WI, AEE



USAGE OF WATER FOR

S.No. Name of the scheme

i cpws Scheme to Corangu

cpws Scheme to Talirevu

3 CPWS Scheme to Maileswaram

4 P~~hemeto Selapaka

5 PWS Scheme to Atapaka

6 PWS Scheme to Bhujabalapatnam

Number 01 users
interviewed

HP - Hand pump DW - Dug weii SS - Canai/Bodhu/Summer~tor~etank

36

36

36

36

36

42

S. — Drnkir~
9_ — — Cookin9_ ~. — Washj~ — — Personal h1~ne — Cattefe~~a

No. SP H P DW SS SP H P DW
WDWDWDWDWDWDWD

SS ‘SP H P DW SS SP H P DW SS SP H P DW SS SP H P DW SS SP H P DW SS
WD WD~WDWD WO WD WD WD WD WD WD WD WD WD WD WD WD WD WD WD WD

3636 11- --.~- - 253617
~

19363535- - - - 1 1 33 22

3 ~-3336 3- - - - 33362423- - - - 1213 1 - - - - 67 1414

33636------3636

-~

11 8- - 2228 3- 1713- - 1923- - 3321- - 315- - 5- - - 1520 6 1923 4-

43434--121-3434-- 121- 431126325- 861~1’26291-323211231-- --2424 33--

63636-- - --- 3636 22- - 12122222 32- - 121221223127- - - - 59 1 1- - 992222- - - - 11111212

64242~-- 4242 86 - - 63430116- - - 631304141~ - - 1 1 76- - - 12020 66- - - 11514

sP - Stand post



Clear Water Reservoir
Environment of CWR Good Good Good Good Poor Good
Good ventilation Yes Yes No Yes No No
Leakage of side walls/dome No No No No No No
Chlorination arrangement No No No No No No

Over Head Reservoir
Leakage of side walls / dome No No No No No No

Distribution System
Leakage Yes Yes Yes Yes Yes Yes
Pressure Good moderate Good Good Moderatre Moderate
Sluice valve condition One not good poor Good One not good One not good Good
Scour valve condition Good Good Good Good No valves No valves
Flow measuring devices No No No No No No

Pumps
No of pumps installed 3+3 3+3 3+3 3+3 2+1 2+2
No of pumps working 3+2 3+2 3+3 3+2 2+1 2+2
Leakage Yes Yes No No Yes No
Sound No 1 No No No No
Condition of pump Good Good Good Good Good Good
Log report Yes Yes Yes Yes No No

Electrical connections
Earthening condition Good Good Good Good Good Good
Proper insulation Yes Yes Yes Yes Yes Yes
Proper maintenance of fuse carriers Yes Yes Yes Yes Yes Yes
Loose wire connections No No No Yes No No

NS - Not started
CM - Changing of filter media
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