
822 INUT98

- -

8 22—98—150 3 7



~C~:~•;-

~•--; •~- ~

• - - ••~•~•— • •~••~\,1 ~ -. • ~• S. —-.5 —--c.-
5’ —

- L ~ •-:~ ~ ~

• • ~ ~

-“ ~• ~ - -

~ , • -- 5 • •- • :-- ~ - •‘ ~

~ ~-•~ ~

- ~ •~ •S~•

—~ ~ ~ ~
5—- - ~-.•• ~ -~ •- ~ _1_~ •~. •

3 ~ ~

~ ~ ~ -~
- ~

-5 r £ ~ ~ ~• ~ --5 -5

4 ~- 4

~ ~-~••~ •~- :--~ $~---~1T~~-5

* ~ F4 -5
- 5- •~ --

4.



EVALUATION OF RURAL WATER SUPPLY PROJECT

UTTAR PRRDESH, INDIA

A Thesissubmitted to the EnvironmentalEngineeringDepartmentat
InternationalInstitute for Infrastructural,HydraulicsandEnvironmental

Engineering

.510,

Master 0f Science

In

Sanitary Engineering

Submitted
By

/eanw~n~

Examination committee Supervisor:

Prof. G.J.R.F.Alaerts
Dr ir. RichardFranceys
Ms. InekevanHooff

2r tr /~chw~J.~ra,wo~jj

Deilfi, TheNetherLands,
April ,1998

LIBRARY IRC
P0 Box 93190, ~5O9AD TH~HAGUE

Tel.- +31 70 30 6a9 80
Fax. -1.31 703569964

BARCODE:1 ~ 0 ~
LO: 11v~T~



The findings,mterpretationsandconclusionsexpressedm this studydo neitherreflecttheviewsof theInternational
Institutefor Infrastructural,HydraulicandEnvironmentalEngmeenng,nor of themdividualmembersof theM5c-
committeenor of theftrespectiveemployers



UTTAR

5.’-

-REVENUE DIVISIONS

_______ 5~b-pro~iCtI

.Trac.M~pot U.P





Acknowledgements

My sincere thanks to the Managing Director, UP. Jal Nigam, Uttar Pradesh

government,GovernmentofIndia, andTheRoyalNetherlandsGovernmenttoprovide

mean opportunitytojoin theInternational Coursein SanitaryEngineering.

lowemygratitudeto Dr ir. RichardFranceys,AssociateProfessorIHE, Deiftfor his

unwavering,enthusiasticencouragement,and valuableguidancefor the completion

ofmythesis. I expressmythanksto himfor providing mean accessto hispersonnel

software. I extendmythanksto all teachersat IHE who impartedtheir knowledge.I

am thankful to all the IHE staff who helped me in my endeavour. I wish to

acknowledgetheassistanceandsupportreceivedfromIRCstaffandlibrarian.

I am grateful to all my Indian friends and colleagueat IHE for their support and

cordial behaviour.My special thankis due to Mr. RakeshGupta, ResearchScholar,

forproviding meaccessto hiscomputer.

I am thankfull to the UP. Jal Nigarn officials and stafffor their help and co-

operationfor datacollection.

I amdeeplygrateful to all myfamily membersandfriends in India whoprovidedme

moral supportandownedmyresponsibilitiesduring mystayat Netherlands.At this

momentI cannotforget to expressmylove andaffectionto mybelovedw~feAbha, son

Paritoshand daughterKamya who tolerated myabsenceandprovided mea moral

support all along my stay in Netherlands.At last I have no word to expressmy

gratitudeto myparentswhobroughtup meto this level.

RameshSingh

IHE, Delfi





ABSTRACT

With an objectivetoprovidesafedrinkingwaterto all, the GovernmentofIndia has comeup with

AcceleratedRural WaterSupplyProgrammeto assisttheStateGovernmentAlso, underbilateral

agreementforeign assistanceare available to the safedrinking water supplyprojects. Studies

showthat investmentalonecannot givea solutionto the watersupplyproblem Theoperational

efficiencyof a project plays an important role towards sustainabilityof a project Thereare

adequateguidelineson how to makeproject implementationmoreefficientbut a little on how to

designan effi cientproject

The evaluation of different rural water supplyprojects (dependingupon modeof supplyand

programme)in Varanasi Region (Chandauli and Varanasidistricts) havebeen done with an

objectiveto geta singleefficiencymeasureoftheproject

For evaluationanalysismodelhas beenused To assesstheservicelevel (output)ofwatersupply

projects MEP procedure has been adopted, and to assessthe economic value of water,

willingnesstopayhas beenassessedusingContingentValuationMethod A multi stagestratified

randomsamplingis doneto generatethe databaseTofind the relative efficiencyofthe different

projectsthe technical,financial, institutional,economicandsocial as inputfactor and reliability

andutilisationas outputfactor hasbeentaken.TheData EnvelopmentAnalysishas beenusedas

a statisticaltool tofind the relativeefficiency.

The outcomeof the studyindicatesthat the conceivedobjectiveof the water supplyproject i e

safewater to all was not obtained Thefield resultsshowthat against100%coverageutilisation

of safe water point is 75% only Almost all the project suffers operation and maintenance

problemandshowpoor reliability Thoughthe performanceoftheproject implementedunder

variousprogrammedoes not differ significantly, but Data EnvelopmentAnalysis results show

that India-Mark-Il handpumpprojects and smallpiped watersupplyprojectsarefound to be

relatively moreefficient Thefieldfoundto beaddressedis economic,financial and institutional

It is also concludedthat Data envelopmentAnalysis techniquemay be usedto get the relative

efficiencyoftheproject tofind thefield ofinefficienciesandthus is a usefultool to the managers

in watersupplysectorfor ident~fyingefficientwatersupplyproject
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Introduction Chapter - I

CHAPTER - I

Introduction

1.0 INTRODUCTION

Sincethedevelopmentof civilisation, wateris consideredto be oneof the mostimportant

commodities.Most of the peoplebelievethat water is a natural gift and is available in

abundance.However,with passesof time, scarcityof safedrinking wateris realisedby

the people.The first world pandemicof Asiatic cholera(Bengal 1817) showedhow

importantwatersupplyandsanitationcouldbe for humanhealth. Chadwikremarkedthat

the expensesof public drainage,of water supply laid on in the housesand of meansof

improved cleansingwould be of pecuniary gain, by diminishing the existing charges

attendedon sicknessandprematuremortality (Aziz et al, 1990).The researchof William

Fan and John Snow, also supportedthe Chadwic view by showinghow water supply

could serve to control the disease.Thus ‘safe water and sanitation for all’ becamea

global aspiration.

With an objectiveto providesafewaterand sanitationto all the ‘InternationalDrinking

Water Supply and SanitationDecade’was launchedin 1980 The significantadvances

havebeenmadeand a lot of efforts havebeenmadein thepastto improvewatersupply

facility in the rural sectors.Since1980,theshareofpeoplewith accessto waterhasmore

thandoubledin rural areasandexpandedconsiderablyin theurbanareas.In total, access

to safedrinking waterin developingcountriesroseby more thanhalf, from 41 percentto

69 percent(Vision 21: Water Samtationand GlobalWell being — WSSCCdraft report).

But thepaceofprogresshasfallen far shortofthathopedfor. TheMinisterial Conference

about Water Supply and Sanitationof March 1994, in the Noordwijk concludedthat

Sing/i, Ramesh i
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Introduction Chapter- I

sustainabilityand effectivenessin the water supply and sanitation leavesmuch to be

desired(Water Supply and Sanitationfor All, IRC 1995).Other causesof concernwere

population growth and limited financial resources.Projectionsreveal that aiming for

universalcoverageby 2010would meanproviding 165 million peopleayearwith water

and 200 million people with sanitation for which the finances neededcould be

approximately between US$31 to US$35 billion whereas the United Nations

Development.Program(UNDP) suggeststhatperhapsUS$ 15 to USS 20billion might be

availableannually.This callsfor muchmoreefficientapproachesandbettermanagement

ofresources(JanTeunVisscheret a!, 1994).

More appropriatetechnologieshave helpedto acceleratethe accessibility to the safe

drinking watersource.Also managementapproachesarebeing adoptedto improvethe

efficiencyof supply— orientedapproacheswith usersinvolvement.However,it is learned

from thepastexperiencesthat investmentalonecannotgive a solutionto thewatersupply

problem. The operationalefficiency of a project plays an important role towards

sustainability of a project. It is estimatedthat by optimising operationalefficiency a

savingof$ 55 billion peryearcanbe done.With this savingovera periodofthreeyears,

1 billion couldbe providedwith safedrinking waterat a costof$ 150 perperson(World

DevelopmentReport —1994). Henceit is obvious that just providing a water supply

facility is not sufficient to achievethedesiredgoalof healthimprovement.

1.1 WATER SUPPLY IN INDIA

1.1.1 DemographicandSocio—EconomicFeatureof India

India is one of the oldest civilisations with kaleidoscopicvariety and rich cultural

heritage.It coversan areaof 3.3 million km2 extendingfrom snow coveredHimalayan

heightto tropical rain forestof south.It hasapopulationapprox.850 million (asper 1991

census)secondin sizeto China.About 74.2 % of its totalpopulationresidein rural areas.

Annual populationgrowth during the last decadeaveraged2.1 %. Thoughmost of the

populationstill residein villages,muchof the growthis concentratedin the urbanareas.

Theaveragepopulationdensityis 267 personsper sq. km. rangingfromlO personper sq.

Singh, Ramesh
2 MSc Thesis



Introduction Chapter- /

km. in ArunanchalPradeshto 6,352in Delhi (Indiacensus— 1991) Theadultliteracyrate

is 52.2 % whereasamongwomenin rural areasit is only 39.3 %.

The averagegrowth of gross domesticproduct(GDP) in seventhfive-year plan grewat

therateof 5.6%.Thepercapitaannualincomeis Rs. 8,237 (1994- 95). The World Bank

estimatedthatabout40%ofthepopulationlived belowthepovertyline.

1.1.2 Policy andPlanning in WaterSupplySector

Planningin Indiadrives its objectivesandsocialpromisesfrom DirectivePrincipleof the

State Policy enshrinedin the constitution. Public and pnvatesectors are viewed as

contemporary.Individual efforts and pnvate initiatives are considerednecessaryand

desirablein nationalendeavourondevelopmentwith optimumof voluntaryco-operation.

Although in thepast,economicpolicy did envisagea growingpublic sectorwith massive

investmentsin thebasicandheavyindustries,now emphasison the public sectoris less

pronounced.The Protectionismand inefficiency of the operationhavebeenthe stnking

featuresduring the last two decades.In 1991 the Governmentof India introduced

economicreforms leaving far more scope for investment,transferof technology and

privatisationofpublic sector

Provision of drinking water supply in rural areasis the responsibility of the Statesand

fundshavebeenprovidedin the Statebudgetsright from theFirst Five-YearPlanunder.

Moreover, the Union Ministry of Health announcedthe National Water Supply

Programmein August 1954 as part of the Health schemesunder the plan and made

specific provisionto assisttheStatesin theimplementationof theirurbanandrural water

supply schemes.In spite of efforts by the State Government,it was observedin mid

sixties that the coverageof rural populationis quite slow. The Governmentof India,

therefore,come forwardto help theStateGovernmentand introducedAcceleratedRural

Water Supply Programmein 1972-73to implement the water supplyproject in villages

without suffering from watersupply problem.But in 1974 — 75 with the introductionof

Minimum Need Programmeat State level, the Accelerated Rural Water Supply

Szngh, Ramesh 3 MSc Thesis



Introduction Chapter - I

Programmewaswithdrawn.However,it wasreintroducedin 1977-78asit was foundthat

the coverageofproblemvillagesis not asperexpectations

In August 1985, the subjectof rural water supply and sanitationwas transferredfrom

Ministry of UrbanDevelopmentto theMmistry of RuralDevelopment,with an objective

of secunngquick implementationand better integrationwith other rural development

programmes.The National Drinking water Mission was launchedin 1986, aiming at

100%coverageof problemvillages (a village having no sourceof safe drinking water

supplywithin 1.6 km.). Latter, in 1991, theNationalDrinking WaterMissionis renamed

as Rajiv Gandhi Drinking Water Mission. The Rajiv Gandhi Drinking water Mission

Authority headedby PrimeMinister with other concernedmiisters/officials is setup to

review the progressand give the directive principles and policy guide lines for

implementationof programme.

1.1.3 RoleofForeign Assistancein WaterSupplySectorin India

Variousforeignagenciesplay an importantrole to promotewatersupplyprogrammeThe

major resourcesof assistancethat India receivesfrom the externalfunding agenciesare

from the NetherlandsGovernment(Indo — Dutch Co-operation), United Kingdom

(OverseasDevelopmentAdministration),Sweden(SIDA), Denmark(DANIDA), Federal

Republicof Germany,World Bank. Thebilateral assistedprojectsin water supply sector

are implementedin 8 States,namely Andhra Pradesh,Kerala, Karnataka,Maharastra,

Tamilnadu,Orissa,Gujarat,andUttarPradesh.Thoughthefinancialassistance(about6%

of National investment)receivedby the donor agenciesmay not be consideredvery

significant, its role is significantconceptwise.Now, in watersupplyandsanitationsector,

therehasbeena shift from conventionaltop—downapproachwith an integratedapproach

focusing particularly on the greaterinvolvement of the peopleensuring accessto the

schemefor poor, on constructionof water supply and sanitationfacilities, on improved

operation and maintenancealong with cost recovery, on health education and

strengtheningimplementationcapacityat the local level.

Szngh, Ramesh 4 MSc Thesis
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1.1.4 NormsFor Identification of ProblemVillagesand Coverage

As per normsstatedby Rajiv GandhiDrinking waterMission a village is identified as

problemvillage if:

• There is no assuredsourceof dririkmg water supply within 1.6 km. in plainsand at

100 meterelevationdifferencein hilly

• The sources are endemic to water borne diseasesi.e. cholera, typhoid and

gumeaworm

• Thewatersourcesufferfrom excessof salinity,or iron orfluoride

For coverageofproblemvillagesthefollowing guidelinesaredeclaredby RGDWM

• Safedrinking water sourceshould be available within 1.6 km. in plain areaand

within an elevationdifferenceof 1 O0mtsin hilly area.

• Sourceshouldbecapableto supplyaminimum40 litre perpersonperday

• UnderDesertDevelopmentProgrammean additional 30 litre per capita per day

should be availablefor cattle

• Water shouldbe free from biological contamination(guineaworm,cholera,typhoid

etc.) as well as chemical contaminationsuch as excess fluonde, excess iron,

brackishness,arsenic,nitrateetc.

1.2 EXISTING WATER SUPPLY STATUS

BeforetheFourthFive-yearPlan(1974-75),rural watersupply projectswere undertaken

aspart of the programmeof local developmentprogrammeandwelfareof downtrodden

classes.For the Fourth five-year Plan, it wasenvisagedthat the bulk of the provision

underruralwatersupplyandsamtationprojectswould beutilisedin areaswherethereis a

waterscarcityandotherareaswouldmeettheirneedfrom local governmentdevelopment

programme.Initially only pipedwater supply to a groupof villages from a singleor a

multiple sourceswas envisagedunder this programme.However, in the latter stage

keepingin view the huge coveragetargetwith restrictedresourcesIndia Mark — II was

introducedasa low costsolution.

5Szngh, Ramesh MSc Thesis
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1.2.1 Problem Villagesand CoverageStatus

A surveywas conductedin 1972 and 1985 to identify problemvillages. In all 1,61,722

problemvillages,includingspill overproblemvillagesfrom Sixth Five Plan,remainedon

1 April 1986 to be in SeventhFive YearPlani.e. 31 March 1990. Out of these1,16,602

problemvillages were coveredup-to 31 March 1996 leaving a balanceof 120 problem

villages A fresh survey on drinking waterfacilities in rural habitationswere conducted

during 1991-94. As per final result, the position of habitation as on lApril 1994, is as

undershownin table 1.1

COVERAGESTATUSOF HABITATION [~b1e -1 1 1
STATUS MAIN HABITATION OTHER HABITATION TOTAL

Not Covered(NC) 24,113 1,16,862 1,40,975

PartiallyCovered(PC) 1,98,166 2,32,211 4,30,377

Fully Covered(FC) 3,37,274 4,10,073 7,47,347

TOTAL 5,59,553 7,59,146 13,18,699

During 1994-95,70,200(NC) and PC villages /habitation were provided with safe

drinking water facilities During 1995-96,81,966NC and PC villages wereprovidedsafe

drinking waterfacility. The Governmentof India hastargetedto cover all NC andPC in

1997-98. 82% population of India (1991 census)wascoveredby 31 March 1996. The

balancepopulationis targetedto be coveredduringEighth andNinth Five-YearPlan.

1.2.2 Financial Outlay

The Governmentconcerncould be seenfrom the massiveinvestmentin the drinking

water sectorasit has increasedfrom 0.18 % to 2.32 % of the total public sectorplan

outlay clunngFirst To Eighth Five Year Plan. The total outlay provided for rural water

supplyprogrammeduring Eighth Five-YearPlan is Rs 51,000million underthe Central

Sing/i, Ramesh 6 MScThesis



Introduction Chapter - I

sectorand Rs. 49,545.2million under the State/UT’s (total Rs. 100,545.2million). In

1995-96the expenditurewas Rs.9, 850 million under the stateMNP and Rs 10,400

million utilised underTM / ARWSP.An outlay of Rs. 11,600million hasbeenprovided

under central sectorand Rs. 12,550 million under State sector. In 1996-97 under the

existingguidelines,the first sourceof drinking waterhasto beprovidedin SC/STlocality

and at the time of formulationof project; coverageof SC/SThabitationshould be given

first prionty. From 1990 on wards,a minimumof 25%of ARWSP fund haveearmarked

for provisionofwatersupply to SC and 10%of ST. Suchfunds cannotbedivertedfor any

purposes.

1.2.3 Implementationof theProgramme

The rural water supply programme is implementedby the respectiveStates! Union

Territoriesthrough StatePublic HealthEngineenngDepartment.Planning,investigation

andStatelevel designwereundertakenby theimplementingagencies,at theend financial

and administrativeapprovalis grantedby centralgovernmentfor ARWSPprojects.Later

in order to cope with the expandedwork load and new financing arrangements,

autonomousstatutoryboard! corporations,empoweredto float loans, levy cesswere set

up at Statelevel for effectivemanagementofwatersupplyprojects.

While making the allocation of the fund to the States,weightageis givento the sizeof

rural populationandpoverty in therural areas.UnderARWSP, the first priority is given

to the down troddenhabitations.Pnority has,also, beengiven to cover spill over ‘no

source’ problemvillages(NC)

1.2.4 OperationandMaintenance

Project planning and implementation were the responsibility of the State level

Engineeringorganisation,andafter thecommissioningof projecttheprojectwill be taken

overby the local bodies/ Grampunchayatfor operationandmaintenance.Exceptin case
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of urbanwater supply project, local bodies!grampunchayatwere declinedto takeover

theprojectandsothey aremaintainedby PHEDitself.

10 % of ARWSP fund released to the States! Union Temtoriesare earmarkedfor

operation and maintenanceof water supply projects. This is to be supplementedby

another10 % of StatesectorMNP It is experiencedthat 0 & M aspectis badlyhampered

as

• Capital investmenthasalwaysreceivedpriority

• Sectorthrust is more on funding new projectsthanto augmentthe defectiveexisting

projects

However,now, for effectiveoperationandmaintenanceeffortsarebeingmadeto train the

local personsandproviding supportservicesfor monitoring! major repair involving the

local communityperson.

1.3 WATER SUPPLY IN U.P. - AN OVERVIEW

1.3.1 DemographicandSocio-economicfeatures

Tibet and Nepal flank Uttar Pradesh,lying betweenlatitude of 240 to 310 north and

longitudeof 750 to 840 east,in north, HimanchalPradeshin northwest,Hanyanain west,

MadhyaPradeshin southand Bihar in east.Thewholestatecanbe, further,divided into

threeregionsdependingupon topography:(a) northernHimalayanbelt (2) Gangeticplain

and(3)southernVindhyanbelt.

UttarPradeshis oneof themostpopulousStateswith apopulationof 1,39,112,887(about

16.5 % of country population),covering an areaof 2,94, 411 sq. km. The population

density is 473 personper sq.km. The population growth is 2.29% (1981-91)slightly

greaterthanall India figure.
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Theliteracy rate in UttarPradeshis 41.6%,which arealmost 11% lower to the national

figure. It furtherdropsdown to 36.7%in rural belt. Agriculture is themain occupationof

78% of population,indicating its dominantrural nature.The State is the largestproducer

of food grains, sugarcanesand oil seeds.Human DevelopmentIndex, basedon life

expectancy,educationalattainmentand income, is 0.29 (source:EconomicSurveyand

World HumanDevelopmentReport)which is moreor lessmatchingthe National figure

of 0.30

1.3.2 AdministrativeStructureof theSlateGovernment

For administrativecontrolstateis organisedon thefollowing line

Fig— 1.1

Village is the smallestunit, while for all administrativecontrol the State Government

takes district as the unit. The villagers can be representedeither through their

representativeat thestateaswell at district level or througha long hierarchicchain.

For developmentwork, different statelevel organisationsuch as imgation, electricity

board, public works department,U.P. Jal Nigam etc, also, exist and work under the

concernedMinistry. At the statelevel Ministry ofUrbanDevelopmentis responsiblefor

developmentof water supply and sanitationsector Under the directive of Ministry of

Urban Development,U.P. Jal Nigam, a public undertakingis maderesponsiblefor the

preparationandimplementationofwatersupplyandsanitationplan.
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1.3.3 WaterSupplySectorcoveragestatusof rural area

Theprogrammefor watersupply in therural areasstartedin thepost—independenceera.

In 1947, only 27 waterworks existedin thestateofUttar Pradesh.But the watersupply

got the momentum in 1969, after facing an acute shortageof drinking water during

summer.Though,watersupply is the stateresponsibility,centralgovernmentassistedthe

U, P StateGovt underAcceleratedRural Water SupplyProgrammeto combatwith the

drinking waterproblem. In 1971-72,in a survey35,506 villages were identified asthe

problem villages and it wasexpectedby central governmentto cover all the problem

villages by 1981-82. The Governmentof Uttar Pradesh,however,ultimately decidedto

cover all the problemvillages by the end of Sixth Five-Year Plan [1984-85]. (source:

EvaluationofSub-Project—1, UPDESCOReport)

Till 1981-82,out of 35,506only 8,783villageswerereportedto becovered[SeventhFive

YearPlan document]by pipedwatersupply project. In 1985, in anothersurvey,further,

new42,544problemvillageswereidentifiedTherefore,in line with Governmentof India

policy, installationofIndia— Mark —II handpumphasbeendecidedto speedup thework

aswell achievethe targetof coveragewith restrictedresources.Out of 1,12,566 about

97% [1,09,287] villageswascoveredtill March1995 (Source:Jal Nigam)

In the year 1990-91,with the inception of, Rajeev Gandhi Drinking Water Supply

Mission, the habitationwas takenasthe unit in placeof village. According to 1992-93

survey there are total 2,74,641 habitations.Till March 1997, about 72% habitation

[1,97,657] wasfully covered.All thehabitationshaveto be coveredby the year1997-98,

butdueto difficult geographicalterrain, especiallyin hilly terrain,targetis setto coverby

theyear2000.

Thecoveragestatusof thehabitation,ason 1.4 .1997areshownin thetable 1.2
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I COVERAGESTATUS AS ON 1.4.1997

(Source: U.P. JalNigam)

Table12

Status of Coverage Plain Hilly Total

Not Covered 10,299 4,452 14,651

Partial Covered(<10 lpcd) 2,471 27 2,498

Partially Covered(10-40 lpcd) 58,825 910 59,735

Fully Covered 1,72568 25,089 1,97,657

Total 2,44,163 30,478 2,74,641

1.4 RURAL WATER SUPPLY AND SANITATION PROJECTS IN U.P.

1.4.1 ProgrammeSupportingRural waterSupplyProjects

WaterSupplyProiects

In rural areas,mainly two type ofprojects,dependingon modeof supply, areexecuted

• Comprehensivepipedwatersupply

• Drilled borewell fitted with IndiaMark —II handpump

So far, 1,870 pipedwater supply projectsand about 54 million handpumps have been

installedundervariousprogrammes.

Sanitation

To promote “Environmentally clean village” rural sanitation the Governmenthas

launchedprogramme.Under this programme,villages areprovided with technical and

financial assistanceto build theirown houselatrine andstopopendefecation

The projectsare financedunderStateGovernmentaswell asCentralGovernmentPlan.

Also, foreign assistancehasbeenreceivedto supportwater supply and sanitation.In the

subsequentparagraph,only watersupplywill be discussed,assanitationprogrammeis not

thepartofstudy.
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AcceleratedRural WaterSupplyProgramme(ARWSP)

TheGovernmentof India launchedAcceleratedRural Water SupplyProgrammein 1972

—73 to provide financial assistanceto the Statewater supplyplan butwithdrawnin 1974

after coming up of the Minimum NeedProgrammefully financedby Stateprogramme.

But further, introducedin 1977-78as100 % grant-in-aidto the Stateto provide financial

supportto coverall theproblemvillageswithin theshortestpossibleperiodpreferablyby

1981-82. In thebeginningconventionalpipedwater supplyprojectwereimplementedby

engineeringdepartmentat theStatepresumingit asanimprovedtechnicalsolutionLatter,

installation of India —Mark —II, which is an improvementover traditional shallow hand

pump,waspromotedto expeditethe coveragetargetwithin the limited resources.Piped

water supplyprojectswere allowedonly in thosecaseswherethereis a quality problem

with a restrictionof rateofwatersupply as40 lpcd and no houseconnection.The idea

was to “provide someto all not all to some.”

MinimumNeedProgramme

Thewatersupply and sanitationis the Stateresponsibilityand for its, fundswere made

available in the Normal StateBudgetPlan. But not muchemphasiswas laid till 1967.

After facing 1967 and 1969 severdraughtthe StateGovernmentpaid specialattentionto

water supplysector. Minimum NeedProgrammewasstartedin 1974 to providethe safe

dnnking water to the draughtproneareasUnder this programme75% of the financeis

providedasgrant-in-aidand25% asloanto the local bodies.Latter, amatchingfundwith

ARWSPwasearmarkedto copeup with thetargetto providesafedrinking waterto all by

installing India—Mark —II handpump. Therateof watersupply in MNP projecthastaken

as70 litres percapita
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DutchCreditProgramme

The Royal NetherlandsGovernmenthasbeenengagedsince 1978 in the Rural water

supplyandsanitationsectorin Uttar Pradeshwith an objectiveofpovertyalleviation,and

an assistanceto providesafednnkingwaterto all by providmga sustainablewatersupply

system.Thoughin beginmngall the projectswereformulatedin conventionalway i.e. top

downapproachbut latter in line with NetherlandsGovernment’s“IntegratedApproach”

of communityparticipationwasincorporatedafter 1987. In IndoDutch co-operationthe

projectexpenditurehasto be reimbursedby the NetherlandsGovernment.It means,first,

the statehas to arrangefunds from his plan work. That way it could not provide the

financial relief to expeditethe progress.However the NetherlandsAssistedProgramme

haveaddedvalue to the developmentprogramme.Under the NAP and assistanceof Rs.

550.3.million (including Rs. 2.85 million for training) for water supply and Rs.91.8

million for rural sanitation programme have been provided by the Netherlands

Government.

In line with the policy of ‘IntegratedApproach’ to developcapacitybuilding at village

level, a non-governmentalorganisationPSU Foundationwas engaged.A task force at

state level, constitutingthe representativeof the orgarusation,UPJa1Nigam and PSU

Foundation,is establishedto provide and direction and policy support. At the crucial

district level, thedistrictco-ordinationcommitteecompnsingof PSUdistrict level official

and Jal Nigam district level officials who are involved with the implementationof

activities has continuedto grow as an integratingplatform. The term of referenceand

financefor NGO is decidedby the NetherlandsGovernment,whichis independentto UP

Jal Nigamallocation.

OtherProgrammes

Water supply projectsare being executedunder Special ComponentProgramme,Tribal

Sub-Plan,Harridan Drinking water Supply Schemes,Primary Pathshalaetc. These
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programmesarein oneor otherwaypart oftheHandPumpProjectunderMinimum Need

Programmeor AcceleratedRural Water Supply Programme.The only differenceis that

they earmark the locationfhabitationsuchas a Hand Pump Project sanctionedunder

HarijanBasti Programmewill be installedin the HarijanBasti only. Similarly, if a hand

PumpProjectis sanctionedunderPnmaryPathshalait will be installedin thepremisesof

schoolcampus.In field, also,it is difficult to distinguishbetweenthe handpumpinstalled

under different project. Therefore, further, this programme will not be discussed

separately.

1.4.2 Guide linesfor WaterSupplyProject

GUIDELINES FOR W/S PROJECTPREPARATIONS 1 IT1~13 I

The designcriteria for the project formulation is setby Jal Nigani dependingupon the

guide lines issuedby the funding agencies.The different funding agencieshaveissued

PARAMETERS MNP ARWSP NAP

OBJECTIVE safeandsufficient

drinking waterto

scarcearea

safeandminimum

waterrequiredfor

drinking to all

safeandsufficientwatereasily

accessibleto theuser

APPROACH Top-downtechnical

approach

Topdown leastcost

approach

Top—down technicalapproach

supportedby integratedapproach

for communitycapacitybuilding

TECHNICAL

Rateof w/s 70 litre percapitaI d 40 capitalday 70 litre percapita/day

Designpenod 30 years 5 Y~5 30 years

Waterpoint Houseconnection

andstandpost@ 250

perperson

onewaterpoint for

each250 person or

onesourcein each

habitation

Houseconnectionandstandpost@
250perpersoneasilyaccessibleto

theuserspreferablywithin 250m

FINANCIAL

Agency U P State

Government

Governmentof India TheRoyal Netherlandsgovernment

Mode offmance budgetallocationin

stateplan

budgetallocationin

centreplan

throughreimbursement
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differentguidelineskeepingin view theirobjectives.Themain parameterswhereit differ

to theotheragenciesaresummarisedin table 1.3

1.5 IMPLEMENTING METHODOLOGY

In Uttar Pradesh,responsibilityof water supply and sewerageis being carriedout since

1927by PHEDsubsequentlyrenamedasLSGED.Further,considenngthe importanceof

safewatersupply and to meet thenational/internationalobjectiveto provideeverybody

safe drinking water facility, Uttar Pradeshlegislation passedan act known as Uttar

PradeshWater Supply andSewerageact l975[Act No.43 of 1975]. Underthis actUttar

PradeshJal Nigamwascreatedand thethen existing technicaland non-technicalstaffof

Local Self EngineenngDepartmentwas absorbed.The U.P. Jal Nigam is essentiallya

design and construct orgamsation with powers to raise the loans and fund for

implementationofwatersupplyprojects.At thesametime theStatelegislationcreatedJal

Sansthans,which areoperationalunitsableto promoteschemesunderthe Jal Nigam.Any

loans incurredby the Jal Sansthansare obtainedby Jal Nigam and transferredto Jal

Sansthanas anassetin the form of water supply facilities. Jal Sansthanhasyet not been

set-upto coverentireregion.However,“Jal Sansthans”for operatingand maintenanceof

thewatersupply andseweragein Garhwal,KumaunandJhansirevenuedivisionsofU P.,

covenng13 districts and five KAVAL (Kanpur,Allahabad,Varanasi,Agra, Lucknow)

townshavingMunicipal Corporations,havebeencreatedandfunctioning.

1.5.1 Implementingagency-U.P. Jal Nigam

The U.P. Jal Nigam consists of a board, having a Chairman appointedby the State

Governmentasadministrativeheadof the organisation. OtherthanChairman,theboard

constitutesof a semortechnocratresponsiblefor internal managementof organisation

called as Managing Director, Finance Director (responsible for internal financial

management)and secretariesfrom finance, urban developmentand health and family

welfareministry of StateGovernmentasex-officio alongwith threeelectedheadsof local

bodiesnominatedby stategovernment. Under the ManagingDirector (MD), thereis a

largehierarchicalsystemof engineerssuchaschiefengineers,superintendingengineers,
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executiveengineers,assistantengineers,junior engineersandotherministerial staff. The

headoffice of U.P. Jal Nigam is at Lucknow, capitalof U.P. and is organisedinto 6

geographicalareasheadedby zonalchiefengineers.The Organogramof U.P. JalNigam

is annexed(annexure— Ia). At present,total40 circlesheadedby superintendingengineers

and 177 divisionsheadedby executiveengineersareworking. In all 4,665 technicalstaff

and 5,043non-technicalstaffsareemployedagainsta sanctionpostof5,299and5,454.

Keepingin view thegrowingstresson communityparticipationfor sustainabilityofwater

supply and sanitationservices,HumanResourceDevelopmentCell hasbeenestablished

in 1997undertheadministrativecontrolof U.P. Jal Nigamby Governmentof India. The

HRD cell constitutesof an Executive Director (head of the office), director, deputy

directors,assistantdirectors,field officers,andotheroffice staff. Most of the staffwill be

adjustedfrom theJalNigamexistingstrength.Thebasicfunctionof theHRD cell will be

to arrangegrossroutetrainingat village level andtrainedthemotivatorto organisehealth

andhygieneawarenessprogrammeat village level. Also, this cell will providetraining to

thetechnicalstaff.

Function, PowersandMain Activities

Themain functionoftheJalNigamis to prepareStatePlanfor watersupplyandsewerage

as per State governmentdirective; to provide all necessaryservicesregardingwaters

supply and sewerageto the Sategovernment,local bodies and to the private institution,

also,on demand;and to establishstandardsfor watersupply andseweragearrangement.

Jal Nigam, also, orgamsetraining requiredfor developmentof technicalmanpower.Jal

NigamadvicetheStateGovernmenton tariff for watersupplyandsanitationin rural areas

aswell asurbanareas.

Jal Nigamis a public undertakingandhencehaspowerto prepareandapproveits annual

budget,fix andchargethe feesfor servicesrenderedto otheragencies,and hasall power
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to executeagreement/ contractwith any firm I mstitutionwhich is essentialto carryout

his duties.

Jal Nigam is, basically a technical department, involved with project preparation,

executionandoperationand maintenanceof water supply and sewerageservicesin rural

and urbanareas.Howeverin somecases,local bodiesandothergovernmentdepartment’s

e.g.RuralDevelopmentarealsocarryingout somewatersupplyand sewerageworkunder

district/stateplan. U.P. Jal Nigam Plan allocationfor VII and VII plan are depictedin

table 1.4

UP JAL MGAM PLAN ALLOCATION__I I Thble i I
Description VII PLAN (Rs. In million) VIII PLAN (its. In

million)

Actual percentage Actual percentage

Urban Water

supply

1090 16 3200 22

Urbansewerage 110 1 900 6

Total 1200 17 4100 28

Ruraiwatersupply 5570 80 10250 71

Rural sanitation 230 3 150 1

Total 5800 83 10400 72

In additionto Planwork Jal Nigamexecutesthenon-Planwork e.g. draughtreliefwork,

emergencywater supply during Mela and otheroccasionsas and when askedby the

go~emment Onewing of theJalNigam works on commercialpatternandengagedwith

depositworks.

FinancialStatus

TheU.P. JalNigamessentiallydependson thestategovernmentthroughMNP andcentral

governmentthroughARWSP for financingnewprojects.In addition, fundsareobtained

(Source Reporton Studyof OperationandMaintenanceCostsBy A F Ferguson& Co,l993)
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underNAP for implementationof watersupply and sanitationprojectsin rural areas.For

0 & M of water supplyprojectsandhandpumpsfunds arereceivedfrom

• waterchargesrecovery

• percentageof plan fundsallocatedby govt for 0 &M (10% of plan fund under

M~NP& ARWSP)

• governmentsubsidy

UP JalNigamoverallfinancialpositionis shownin table 1.5

[~NANCIAL PERFORMANCEOF UPJN I rT~1e15

Years Income % increase Expend. % increase Deficit %

increase

1984-85 193 338 145 75

1985-86 305 58 395 17 90 29

1986-87 316 4 447 13 131 41

1987-88 352 ii 525 17 173 49

1988-89 407 16 664 26 257 63

1989-90 391 (-)4 724 9 333 85

1990-91 326 (-)l7 948 31 622 191

Average 11 30

percentageis alsoincreasing.

1.5.2 Implementation Procedure

Thepnonty areais selectedasperdirectiveof StateI National Governmentandproject

are identified and formulated as a top down approach.U.P. Jal Nigam’s district level

division headedby an executiveengineeris the primary unit to formulate detailed

technicaland economicalaspectof a project aspernorms/ designcriteria lid by the Jal

Nigamheadquarter.After the appraisaland technicalapprovalof the project by the Jal

Nigam’s competentauthority, the projectsare sent to the concernedfunding agencyfor

(SOURCE

From the above

Reporton StudyofOperationandMaintenanceCostsBy A F Fergusion& Co,1993)

table it can be seenthat the UPIN is not only in deficit but deficit
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administrativeand financial approval.The Jal Nigam takesup the executionwork after

getting theclearanceoftheprojectfrom thefunding agency.Themodeof executionmay

be departmental/ agreementwith local or global contractorsdependinguponthe natureof

work.

1.5.3 OperationandMaintenance

Jal Nigam, atthetime of creation,wasbasicallyan implementingagencyandJal Sansthan

and localbodiesweresupposedto takeover theprojectsaftercompletion.But exceptat 7

places,where Jal Sansthansare functioning, in rest area Jal Nigam is operating and

maintainingwatersupply projectsasper StateGovernmentdirective.Jal Nigaminternal

managementhasno separatestructurefor operationand maintenanceexcept in some

districts where a separate operation and maintenancedivisions have been created

exclusivelyfor 0&M works. The O& M work, in all thecaseswherethereis no specific

arrangementsare being earned out by the divisions, which are involved with

implementationofprojects.

I NORMSFORO&M EXPENDITURE Table1.6

Typeof Projects Annual0 & M expenditure

India — Mark II handpump Rs400-500per HP

Pipedwatersupplym plam area 5% of theprojectcostexcludingelectncitycost

Gravity feedwatersupply in hilly terrain 7%of theprojectcostexcludmgelectricitycost

(Source:UP JalNigam)

No separateallocationfor operationandmaintenanceofa watersupplyprojectis received

by Jal Nigam except 10% of Plan work under Minimum Need Programmeand

Accelerated Rural Water Supply Programme. Norms for annual operation and

maintenanceexpenditureis givenin table 1.6
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Theallocationfor 1997 — 98 for 0 & M of watersupply projectsis Rs. 500 million which

is only 70%oftherequiredbudget,excluding electricitycost.

1.5.4 CostRecoveryPolicies

A low watertariff hasbeenlevied in pipedwater supply projects,but watercollection

from India-Mark handpump is kept free of chargehypothecatingthe affordability and

willingnessto pay ofbeneficiaries.Households havingayard connectionis chargedat a

fixed rateof Rs20 permonthperconnectionThoughtherewasaprovision to chargeRs

2 perhouseholdper tap for communitystandpostunderpipedwatersupplyprojects,but

in practicein mostof thecases,it couldnot be implemented.Household havingyardtap

alsopay for household connectionchargesalongwith a depositvaryingfrom Rs300-500

at thetime of houseconnection.In generalcostrecoveryis poor only 20-30%,which is

not sufficient to covertheoperationandmaintenancecost

1.5.5 Monitoring andEvaluation

Regularprogressreportsaresent to the governmentthroughdistrict administrationand

implementing agenciesfor monitoring and evaluationof the physical and financial

progressandfund utilisation status.Sometimes field visitsby the high powercommittee

constitutedby the funding agenciesare organisedfor physical verification of works

implemented.

Time to time studies,by the various institutions is also conductedfor project evaluation

with particularterm of reference.Mostly thesestudiesare conductedby foreign donor

agenciesto get feedback, how their moneyis beingutilised during implementationof

project.
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1.5.6 CommunityParticipation

There is no active participation of the community in the project formulation and

identification in past except in India- Mark —II hand pump programmewhere Gram

Pradhan (village leader)is involved to selecthandpump site at the time of execution.

With the inceptionof needof ‘IntegratedApproach’ for a sustainablewatersupply, Non

GovernmentalOrganisatione.g. PSUFoundationhasbeenengagedfor capacitybuilding

at grossroute levelandimplementationof commumtyparticipationcomponentin foreign

assistedwatersupplyprojects.

HumanResourceDevelopmentunit of U P. Jal Nigam hasstartedtrainingprogrammeto

promotethe technical skill at gross route level by involving NGOs and promoting

building capacityat village level.

1.6 PROBLEM EXPERIENCEDIN WATER SUPPLYSECTOR

Most of theproject identified and formulatedby the U.P Jal Nigam are basedon top

down approachand are predominantly technical. The economic feasibility hasbeen

workedout on thebasisofassumedlevel ofserviceandcostrecovery.

No separateallocationfor operationandmaintenanceof a watersupplyprojectis received

by Jal Nigam except 10% of Plan work under Minimum Need Programmeand

Accelerated Rural Water Supply Programme. Norms for annual operation and

maintenanceexpenditureis given in table 1.6

Evaluationstudiesconductedfor NetherlandsAssistedProgrammeconclude“piped water

supplyschemesdo not operateproperly due to lowpressure,leakage,missingofstand

post taps, and irregular electricitysupply. The large majority of handpumps, however

functioningfairly well” OperationReviewUnit Report-l992).ORU, also, foundthateven
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though50-75%0 & M fundsaremadeavailable,usersarenot inclined to operateand

maintain the facilities or pay for it as they were not involved in the planning or

implementationresultingpoorcostrecovery.

The main argumentput in favourof India —Mark —II handpump is (a) it is a leastcost

solution(b) minimum operatingcost (c) no dependencyon electricity. But contraryto its

minimum operating cost, the result of an study concludethat “ comparedto the

much lower costsrequiredfor handpump schemes,however,the net subsidyrequiredis

roughly the samewhenexpressedin percentageof capitalcost” (U.P. Mission Report-

18). Also, an evaluationreport on AcceleratedRural WaterSupply Programmeconclude

that thoughthereis safedrinking water sourcebut about12% populationcontinueto use

private or traditional sourcedueto inconvenience,longertime of waiting, irregularityin

watersupplyetc. (ProgrammeEvaluationOrgamsationReport-1997)

From the aboveit maybederivedthat

• A largenumberof water supply projects facedsevereoperation and maintenance

problem,evenif it hasbeeninstalledsuccessfullyandthusbecomeunreliable

• Even if project has not suffered from the poor maintenance,the projects are not

utilised to theextentit is intendedto bedueto oneor otherreason.

It canalsobe observedthatthoughnatureof theproblemaffectingthe performancee.g.

costrecovery,communityindifferenceattitude,usersinconvenience,etc areknown, but

couldnotbeusedat theplanningareprojectidentificationlevel. The reasonfor it maybe

• Absenceof link betweenevaluationactivity and project planning activity as two

differentagenciesarecarryingout thework with differenttermofreference

• Absenceofananalyticaltool to combineinput and out putofwatersupplyprojectand

to identify themostefficient system

• Absenceofgoodmanagementinformationsystem
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1.7 RELEVANCE OF STUDY

To day in India, Governmentis basicallyresponsiblefor thedevelopmentof watersupply

projects in rural as well as urban sector. In caseof rural water supply that has a

complicatedproduction,serviceand amenityfunctions,thefactorsleading to successare

less well established.Therefore, the improved feedback information from currently

operatingwater supplyschemes,in line with new managenalaspect,is a growingneedof

to- day.

1.8 MOTIVATION FOR THE STUDY

It is experiencedthat operation and maintenanceaspectof therural water supplyproject

hasdrawntheattentionof most ofthe studies.But a little hasbeendoneto integratethe

users’ convenienceand willingness to pay with available resourcesto formulate a

sustainableandeffectivewatersupplysystem.Dr. Akosa’swork on “Efficiency of Water

Supply and SanitationProjectin Ghana” is a pioneerwork in water supply sector to

translatethe input and output of a water supply and sanitationproject into a single

efficiencymeasureusingDEA technique.HenceDEA techniquereducesthe subjectivity

maybeusedasatoolby thewatersectormanagersto chosethemostefficient project.

1.9 OBJECTiVE OF THE STUDY

The main objectiveof the study is to searchfor an analytical tool to find out the most

efficientwatersupplyprojectin particularsocio-economicsetup.

1.9.1 Scopeof Thework

Thescopeofthework is definedas

- to assessthedegreeof functioningof completedwatersupplyproject
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- to assessthedegreeofutilisation ofcompletedwatersupplyprojects

- to find the key factor responsiblefor selectinga drinking water sourcefor their

use

- to assessthewillingnessto pay for a demandedwatersupplysystem

- to rankthevariouswatersupplyprojectsusingDataEnvelopmentAnalysis

1.9.2 Hypothesis

It is hypothecatedthat modeofsupply, type ofprogrammeandsizeof projectwill affect

the performanceof different rural water supply projects. Also, convenienceand

willingnessto payare importantfactorsto decidetheutilisation of watersupply projects

andusers’ felt needrespectively.

In presentwork, an attempthasbeenmadeto evaluatevariouswatersupply projectsin

oneof thedistrict, Varanasi,lying in northernpartofIndia.Most of thedistrict arealies in

Indo — GangeticAlluvial plain exceptsomepart of Chakiatehsil, which lies in Vindhyan

range.Before 1982-83comprehensivepipedwatersupply projectswerethe only solution

to providedrinking waterfacility to theproblemvillages.Howeverwith theintroduction

of India — Mark — II handpumptargetingat maximumcoveragewith restrictedfinancial

resources,comprehensivepipe water supplyproject did not get much promotion. Under

the rural water supply programmethe district Varanasi (now divided in two districts

Chanduli and Varanasi) covers 960 villages through 49 pipe net works project

(comprehensivepipewatersupply project) and rest 1662 villages through 11580India —

Mark —11 hand pumps. The comprehensivepipedwatersupply projectsinclude ito 75

~i11agesin one net work. Theseprojectsare financedunderStatePlan (Minimum Need

Programme),Central GovernmentPlan (AcceleratedRural Water Supply Projectand

NetherlandsAssistanceProgramme.The India-Mark-Il hand pump programmecovers

250 personsper handpump.The handpump hasbeeninstalledunder variousstateand

central governmentplan. The existing water supply project hasbeencategorisedinto
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different sub-groupsstudy the successand shortcomingof implementedwater supply

projects and get a feed back informationwhich can be used for future planning and

identificationofprojects.

1.10 STRUCTURE OF THE STUDY REPORT

Thestudyreport has

areasfollows:

Chapter-I

Chapter-II

Chapter-IV

Chapter—V

Chapter— VI

Chapter—VII

beenorganisedin sevenchapters.The bnefcontentsof the chapters

Introduction, - Watersupply in India — an overview,relevanceof

study, Watersupply in UttarPradesh— an overview,Organisational

structure of implementing agency, problem experienced and

objectiveof the study.

Research Methodology - selection of water supply projects,

methodologyoptedfor datacollection

Technical, Financial and Institutional Analysis of water supply

projects- Introduction to study area,brief descriptionof selected

projects,technicalfinancial andinstitutionalof watersupplyproject

in studyregion

Performanceof water supplyproject at micro level- analysisand

discussionof dataand usersperceptionsabout the implemented

projectswith referenceto utilisation, dependability,willingness to

payetc

Data EnvelopmentAnalysis—Introduction,theoreticalbackground,

analysisanddiscussionofresults

Conclusionandrecommendations
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CHAPTER —II

Literature Review

2.0 INTRODUCTION

In this chapteran attempthasbeenmadeto explain,briefly, what is aproject andwhat

does evaluation mean? Also, a critical review of the notions, practices and

methodologiesavailablefor evaluationwith a specialreferenceto watersectorhasbeen

discussedin this chapter.This chapter includesfour sections.The first sectionbriefly

defines the project evaluation.An overview of the literature concernedwith project

evaluationhasbeensummarisedin secondsection.Sectionthreedealswith the critical

review of various methodologiesusedin the evaluationof water supply sector. The

chapterconcludeswith theevaluationmethodologyadoptedfor thepresentstudy.

2.1 WHAT IS PROJECT EVALUATION?

Projectis definedasasetofactivities,which is implementedto provideastipulatedlevel

of service for the presumedperiod to achieve the intended objective within a

geographicalframe with the allocated resources.Thus each project has inputs as

technical, financial, humanresource,etc. an out put in the form of servicesto the

user/customer,repaymentfrom the useragainstthe servicesusedand indirectbenefit to

the public within the project areatermed as impact. Evaluation is a processwhich

ascertainthat to what extentthe objectiveof a project is achieved. Dependinguponthe

different stageof project, evaluationmay be identified as (1) planning and feasibility

studies (2) in-project evaluation during implementation (3) project performance

evaluationafter commissioningof the project. Here, project performanceevaluation,

which is relevantwith thepresentstudy,hasbeentakenup.
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After several decadesof experiencesin financing, desigmng and managing the

developmentprojectsGovernmentsas well asInternationalAgenciesfound that many

projectsstill fail to achievetheirobjectives.Theperformanceof theproject deteriorated

steadily. During 1981-1991, suchprojects having major problem increasedfrom 11

percentto 20 percent(World BankReport-l991).Thesefigures maynot reflect thetrue

magnitudeof problem,astheyrefer to the implementationstageproblemsand saya little

about the how well projectsare able to sustainover time or to producetheir intended

impacts. Therefore,it becameessentialto analysethe factorleadingto successor failure

of aproject andmonitoring and evaluationhavebeenmadean integralpart of a project

cycle (fig-i)

[~ Importantactivity

2.2 LITERATURE OVERVIEW

Monitoring and evaluation are practical tools that form an essentialpart of good

managementpractice. Monitoring is an internal part of the project activities which

ascertainthephysicaland financialprogressof project i.e. (a) whetherprojectresources

(money,material and staff etc.) are being delivered and usedin accordancewith the

approvedbudgetandtime limit (b) whetherthe intendedphysicaloutputi.e. activitiesare

beingcompletedtimely in cost effectivemanner.Thus, it is a tool, which assessesthe

efficiency of project implementationand usedto get the effectivenessof resource

utilisation.

Fig —2 1 Project Cycle
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On the otherhand,thebasicpurposeof an evaluationis (a) to assesstheextentto which

theintendedimpactshavebeenproducedby theprojecti.e. to whatdegreeprojectis able

to meet the objective for which the project was formulated (b) to comparethe cost

effectivenessof a project with possiblealternatives,consideringthe impact (output)of

the project. Studies show that even the most carefully designed and efficiently

implementedproject couldnot producethe impact,which were intendedto be. In such

cases,also, evaluationis helpful to assessthe possibleshortcomingsof the planning /

project identification. Moreover, most projects are part of an ongoing development

programmein which lessonsfrom one project are usedas inputs in the designof the

subsequentprojectswhich canbeproducedby awell designedevaluationsystems.

It is rightly statedin arecentarticlein theEuropeanbulletin on Environmentandhealth

“Evaluationscomesin many forms and sizes — the diversity seemsendless.”Various

publicationsfrom The AmericanorganisationWASH, the World Bank, World Health

Organisationandothershaveworkedon the developmentof notionsandmethodologies

for theevaluationof impact assessmentof differentdevelopmentprojectsproject. In the

past World Bank and other International Development Agencies adopted quasi-

expenmentalevaluationtechniqueto assessthe impactof developmentprojects (World

Bank Technical Paper — 53, 1986). In this evaluationtechnique,before and after

measurementswere beingconductedon a sampleof participantsand control group to

measurethe net impactsonpredeterminedvariables.Someof theproblemsrealisedwith

such type of evaluationsare (a) it is a long term and so not helpful to themanagersto

impro~e the performanceoftheirprojects.Consequentlyadditionalad-hocstudieshadto

he camedout to get a rapid feedback (b) how comparablewere the experimentaland

control groups, at the start of the project. Even if the groups were matched, it is

questionableto control for differences in variables suchas motivation etc during the

period (C) questiondo ariseas to the validity of information obtainedthrough formal

quantitativesurveyapproaches.

To overcomethe aboveproblemqualitative ethnographictechniquesuchas evaluator’s

observationsin which evaluators lived in among the beneficiaries and sought to
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understandtheways in which theintendedbeneficiariesperceivedand respondedto the

projects,wereadvocated.In favour of theseapproachesit is arguedthat they aremuch

more flexible, produceresultsmore rapidly, able to investigatedelicateor conflicting

issues,able to producemore reliable data and areable to study processesas well as

outcomes(Michael Bambergeret al, 1986). The strongestargumentattachedto this

techniqueis that this techniqueevaluatesthe projects from the point of view of the

intendedbeneficiaries Contrary to its strength of being more realistic and rapid feed

back, this technique,too, possesssomelimitations. In orderto evaluateimpactsand to

compare different groups, it is necessaryto have some basis for comparisonand

quantification,which cannotbe achieved,with mostof the qualitative approaches.This

limits thegeneralisationfrom theparticularcasesstudied.

This is a continuingdiscussionamongevaluationpractitionersasto whetherqualitative

or quantitativemethodsarebetter. Thedebateis oftenconductedin quiteheatedtermsas

it involves philosophicaland ethicalissuesas well asmethodologyHowever,it is clear

that eachevaluationtechniquehas its strength and limitations. An evaluation,which

realise on only one technique will inevitably give a limited and possibly biased

perspective,that, too,in a watersupplyor healthprojectswheresocialobjectivesrequires

theregularpresentationof socio-econoniicindicators.

Basedon a numberof studieson the evaluationby Wholey,New comerand Associates

(1989); OsborneandGaeber(1992);Rust (1990);andBark Doll andBell (1989),Joseph

ValodezandMichaelBambergerrecommendedthefollowing approachfor an evaluation:

• It is essentialto involve all major stakeholdersin evaluationprocessfrom initial

stagesfor identifyingtheneedfor studiesanddefiningobjectives

• Without, of course,eliminating input and processevaluation,muchgreaterattention

shouldbegivento theevaluationof outputsandproducts

• An effectiveevaluationprogrammemust provide policy makerand managerswith

constantfeedback to theextent theseobjectivesarebeingachievedandon thefactor

that areinterestingwith theendeavour
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• Greaterattentionmustbegivento assessthequality ofprogrammeratherthansimply

examiningthequantitativeindicatorsof inputsandoutputs

It maynot bepossiblefor an evaluatorto incorporateall theaboveaspectsasmostof the

evaluationsareconductedwith specific termofreferenceand it alsodependson

- thenatureandtypeofprojectto beevaluated

- agencyaskingfor evaluation

- purposeoftheevaluation

2.2.1 Lessonlearnedfrom thepastexperiences

ImpactofWaterSupplyandSanitationProjectson Health Improvement

In 1842, thecampaignerEdwin Chadwicarguedthat thepublic investmentin improved

water and sanitationwould be justified through the growth of more healthy and

productivepopulation (Chadwick,1842).More thana decadelatter, at the beginningof

the InternationalDrinking WaterSupply and SamtationDecade(1981-1990),an United

Nations report expressedmuch the samehope (Falkenmark, 1982). Hence, the most

water supply and sanitationprojectshavebeenjustified on the groundof public health

improvementfor resourceallocationsby nationalgovernmentandinternationalagencies.

But studiessuggestthat there is very tenuouslink betweenimprovementin healthand

investmentwatersupply andsanitationservices(Churchil, et al, 1987). A casestudy of

rural areaof Uttar Pradesh(Vermaet al, 1990)concludedthat controlledfield trial can

establishthemeasurementof thepersonalcostofillnessdue to somemajorwaterrelated

diseasesand soeconomicvaluecanbe assignedto improvedwatersupply. However,in

suchstudiesrelatingdiseasesexclusivelyto wateris difficult dueto involvementoflarge

numberof variablesandalso methodologicaldeficienciesin thesestudies(Feachemet al

1983) raisedoubt on theirvalidity. However,healthbenefitsaredeemedto follow from

the water supply that are usedregularly (Esrey and Habicht, 1987) where necessary

ingredientofhealtheducationis alsointroduced(Aziz et al, 1990).
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Though health benefits do not flow directly and automaticallyfrom improvementin

waterand sanitationfacilities, it may be deemedby regularuseof facilities. Hence,

health benefit from the improvedwater supply and sanitationneed to be explicitly

definedasa goalof watersupplyandsanitationproject andequallyexplicitly pursuedby

supportagencies,mostcruciallyofall, by users.

Sustainability ofwater supplyproject

Sustainabilityof aprojectmeans,theprojectis ableto deliveraperceivedlevel of service

to thetargetgroupfor a stipulatedperiodof time afterthewithdrawalofmajorfinancial,

technical,managerialandtechnicalassistancefrom the external-fundingagency.In past,

for identificationand formulationofwatersupplyprojectthepercapitacostis adoptedas

one of the most significant criteria. In other terms least cost technical solutions are

consideredat planningandappraisalstagefor resourceallocation.It hasbeenobserved

that mostof the project formulatedon the leastcost solutionwasnot found sustainable

due to one or other reason. Contraryto leastcost solutionhypothesis,a casestudy of

Northern Thailand project (Box — 1), where villagers preferredcostly water supply

schemewith houseconnectionovera cheaphandpump solutionandreadyto pay for it,

(Briscoseet al 1988) fully supporttheaboveview that low costsystemis alwaysnot the

best choice asusually being done at planning stage. In somecasesthe benefit cost

analysisareusedatplanningandappraisalstageto justify theinvestmentofresourcesfor

water supplyprojectsassumingthelevel of servicewhich canbeprovided.Howeverthe

presumptionto fix the degreeof utilisation leadsto ad-hocprocedurefor decidingsuch

vital issues(Briscoseetal, 1988).

TheUN SecretaryGeneral’send-of-Decadereportto theGeneralAssemblystated:

“Since financial resourcesfor the sectorare extremelylimited in most countries,and

becauseradical shifts in the sectorallocationsareunlikely in the foreseeablefuture,the

conclusionis increasinglybeing reachedthat project beneficiariesshouldparticipatein

thecostrecoveryif servicecoverageis to beextended”(UN GeneralAssembly,1990).

Singh, Ramesh 31 MSc Thesis



Literature Review Chapter - II

Studiesin Tanzania,Thialand and else where suggestedthat the water supply system

which providethe most sustainableand reliableservicewere thosewherecommunities

not only contributedto the operation and maintenancecosts, but met them in full

(Dworkin, 1 980a, 1 980b,and 1982). Against freewatersupply service,it is arguedthat

subsidiesdenythe opportumtyto usersto exercisetheir poweras consumerto demand

for abetterservice(Churchil, 1987).

In developingcountries,however,subsidiesand free or low tariff for watersupply are

justified on public healthgroundandothereconomicalfactors. So, “ low level ofcost

recovery...,remain the rule” in the watersupply and sanitationsectorandfinancial self

sufficiency remainsa distantgoal (BaunandTolbert, 1985) Rural areasareparticularly

problematic,due to low income, the absenceof industrial and commercialusesand the

attachmentof villagers to their traditional free sourcesof supply. Therefore,during

planningit is presumedthatrural populationis not ableto pay. Contraryto it, studiesof

variousrural areasaboutwillingnessto pay conductedin Kerala,India (Singh, B. et al,

BOX -1 CaseStudyofNortheastThilaud: Thelessonsofexperience -

TheNortheastThialandproject,fiwded~ theU 5 Agency for kiternationalDevelopment,wasinmateto improvethehealthof the
rural people by providing safe alternativesto the to contaminatedwaxer obtainedfrom unprotectedtraditional sources The
Northeastwasa priority for governmentbecauseit is oneof thepoorestareasin thecountry.So when thefirstprojectwasdesigned
in the early 1960’s, it was assumedthat couldand would paya little an improvedsupply. Accordingly, thetargetwas to provide
protectedwaterat niinimal cost Sincegroundwaterwas in abundantin the region, thetechnologychosen was bandpurnp Ewe
yearstattertheprojectwasevaluaie4tMost of thehandpumpswerenot norlong,andpeople’susehabitsare largely unchanged
Consistentwith conventionalassuiyqflions, the failure was attributedto a technologythat wastoo difficult fix thevillagers to
maintain andinability of poor to payfor improvedwatersupphes
In a follow- up phase,motor pumpsprovided pipedwaterat conmiunity stzmdpipes Again, the project failed Five yearsafter
itnptementanon.50percentofthesystemswerenot workingatall andanother25 percentoperatedonly internuttently Theproblem
wasagaininitially putdownto complextechnology,weakinstitutionsandanability to pay
Gradually,however,it becameapparentthatthemainproblemwasnot thecapabilitiesofthe villagers,butthefact that theservice
beingofferedwasnot that theywanted~Theydid ant want handputxqs,which were not consideredany significantimprovement
over theconimonly usedrope and bucket Standpipeswere no closerthan their traditional sourcesand so offered noobvious
benefits.Only water pipedto yardscouldmeetthepeople aspirations,astime savedin collecting waterand theapparenthigh
quality oftheservicewerethoughtto beworthpayingfor
Potentialproblemin providing thehigherlevel of servicewereclear the systemwould be morecomplexand more difficult to
manageandmaintain, thepnceto bepaid for thewaterwould be high - evenmoreper litre thanpeoplepaid in BangkokProject
staff were surpnsedwhen villagersrespondedthat They could an would pay the amountsreqtmtd,that diesel fuel could be
purchasedandpumpsmaintained,and thattrainedpeople would run thesystemsif theywereadequatelypaid and v.ere supported
by thelocalgovernmentwaterofficials.
Thelevel of senicewaschanged.Yardswere allowed,with the userspayingthefull costsof connection Five yearslatter, the
verdict was m: 90 percentof the systemswere functioning rehably; 80 percentof thepeoplewere servedby yardiaps,large
economicbenefitswere perceived,suchas time savings,gardeningandlivestockraising,punips,treatmentworksanddistribution
system were maintained, and locally adaptedfinancingsystemshadbeendevelopedwith metersinstalledandregularpayments
Sufficientto coveroperationandmaintenancecosts,majorrepairsandsomedegreeof depreciationNot only hadthesystemsbeen
maintained.butalsobecausetheservicewassopopular, manysystemshad extendeddistributionlines to previouslyunservedareas

(SourceBriscoseetal, 1988)
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1993),Punjab,Pakistan(Atlaf, M.A. et al 1993),NepalandBolivia (Jerri,K et al, 1987),

EsmeraldasstateofNorthwestEcuador(Hardner,J.J., 1996)clearlystatethat by making

few critical policy changeshigher tariff is possibleand villagers are readyto pay for

reliableand adequatewatersupply.

Properly implementedwater supply should always lead to the direct and immediate

advantagessuchasmorequantity of water, closerto home and on more reliablebasis,

betterquality etc.Studiesin Tanzania,Thialandand elsewheresuggestedthat the users

are ready to pay for a convementand reliable systemwhich leads to efficiency and

sustainability.Thusbeneficiariespaymentfor wateruseis seenasa means

of protectingsystemfrom the uncertaintiesfrom the governmentfinancing andmaking

systemmore likely. It may also increasethe conmiitmentof beneficiariesto the sound

managementand use of systems. Contrary to it, poor planning and inadequate

consultationcan create for more problemsthan the collection of revenuecan solve

BOX-2 A caseStudyofGhana.Handpnmpfees—A ManagementProblems

Attempts by theGhanaWaterand sewerageCorporation(GW5C~to introduceuser chargesfor handpumpwatersupphesalter
almost30yearsoffree serviceprovidea soberrngexampleof thedifficulties to be nvemromein bothchangingpolicy amanaginga
feecolleetioit

since independencein l95O~thegovernmentof Ghanahadprovided hasic watersupplies to therural communitiesfree of charge
Undertheconditionsof an LMF’World Bank structuralloanpiclcagehowe;er tin; pohcshail t.~tie reeer~ed in an anemnpuT nialce
GW5C fully self-financing ln the Upperea~iand Upper West regions,~1ice a programmeut a secior as,issxicetas binn
supportedby the Canadianlntei-nanoni

1lDcvek.pmentAgency (CIlIA1, chargeskim handpurnpmasntenancewere immodtice’i I
May 1985, with feepaymentsbeingbackdatedto the beginning c.t that ‘eat Accordingto a report publi~hcdthreeyearstar.er in
1982,theattemptLargelyfailedandhadpotentiallydamagingconsequencesfor theregion swatersupplyprogranitne

Feesweresetat aflat mazeof 500 cedtsper pump andabruptly introduced The responsefrom the usercommunitieswas vei
mixed, with a markedseasonallyevidentin paymentpatternsandhigh level of dclmquencv Many communitiesdefaultedon
paymentson fell backon traditionalunprotectedsources.Prospectsfor successwerenothelpedby aseesof ina]or increasesin the
leeduring thefirst twoyearsor soof operation in theUpperEastregion,feeswere raisedfrom500 cedisto 1000credisin Marc
1986 andto 1250 cedis m September1987 In the UpperWest, thecorrespondingincreaseswereto 1300 cedis andthen to 1550
cedus.In spite ofthis increase,thefeelevel wasstill only adequateto meet50%of maintenancecosts Asthefeesrose, willingness
to paydeclined. Atone point, GWSCfield staffwerespendingasmuchas50%of their time trying to explaintheneces~rtyof the
tariffsto theusers

TheCIDA-fundedprojecthadbeenattemptingto introducestrongelementsof village level operationand maintenancemm th
pmogamme,and wasseekmgI fostera senseof ownershipand responsibilityamonguser comnniunsties.The introductionof fees
substantiallyunderminedtheseobjectives, with communitieswhich were paying regardtng maintenancean exclusively
governmentresponsibility Communitydemandfor concretepadsandstock-wateringtroughs(for which they hadpreviouslybeen
malunga significantcontribution)droppeddramatically.Delinquencyon paymentswassobadthat (3WSChadtoresortto strong
armtactics,includingthediscotmecungofhandpumps

tsource:WOOd, 1988i
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(PayingThePiper, OccasionalPaper—18, IRC) as is evident from a casestudy ofhand

pumpmaintenancein NorthernGhana(Box-2)

Theissuesof costrecoveryproducemany dilemmas.Although theargumentsfor higher

levelsofcontributionfrom usersarestrong,applyingthis principle in practiceis far from

easy.Manymorefactorsthan financingalonecomeinto play in achievingthe long-term

sustainability of improved services. The WHO Working Group, composed of

representativesof both donor agenciesand developingcountries,identified the ten key

elementsof sustainabilityBox-3. Theseelementsof sustainabilityare broadly based,

coveringtechnical,non-technical,quantitativeand qualitative, factors.Cost recoveryis

not explicitly referredto in the WHO documentasa key elementof sustainability,while

theneedfor usercontributionis frequentlyreferredto.

• Enablmgenvironment • Expertiseandskill
• Healthawareness . Appropriateservicelevel
• Feltneed • Appropnatetechnology
• Supportiveattitude • Matenalsandequipment
• StrongInstitution • SupportService
- commumty - customerrelations
- agency - communitysupport
- mterestgroup - 0 & M support

2.3 EVALUATION / VALUATION TECHNIQUE COMMONLY USED FOR

WATER SUPPLY AND SANITATION PROJECTS

The American organisationWASH, the World Bank, World Health Organisationand

othershaveworkedon thedevelopmentof notionsandmethodologiesfor theevaluation

ofWaterSupplyandSanitationprojects.However,on ‘EvaluationofRuralWaterSupply

Planning” exceptthepublicationnumber15 of IRC in its technicalpaperseriesof 1979,

agoodmanualis yetto be required.

BOX-3 THE TEN KEY ELEMENTSOFSUSTAINABILITY

(Source WHO, 1990b)
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2.3.1 TheMinimum Evaluation Procedure(MEP)

The Minimum EvaluationProcedure(MEP) for WaterSupplyandSanitationprojectsof

World HealthOrgamsation(1982)gives detail attentionto evaluateprojecteffectiveness.

As this documentdoesnot includedetailedguidelineson the designof impact studiesit

has been labelled as “Minimum Evaluation Procedure”. It is perceived that the

improvementoverhealth,welfareand economicstatusofusers,which arethe objectives

of watersupply and sanitationprojects,cannotbe fully achievedunlessthefacilities are

functioning, firstly, in correctwayand secondlyit is utilisedby the beneficiaries.Thus,

the MEP is designedto evaluate functioning and utilisation and concludeswith a

discussionof impactstudymethodologyand findings from documentedimpactstudies.

The reportsgoesbeyondsuggestingspecificindicatorsto showhow thesecanbeusedto

analyseproblemsand it also,providesa checklistof possibleaction to takeif evaluation

exerciseshow that a watersupply is not functioning asintended(annexure-Ila).Hence

MEP underlinesthe basicprinciple that evaluationactivities areundertakento enable

analysisof problemsandareableto facilitatedecisionmaking. However,thereasonsfor

low effectivenessare external to the methodology.Evaluationof a particular stageis

found difficult if it call for an improvementin the input of that stageor outputof the

previousstage.

The indicatorsdefinedfor the evaluationofwatersupply flmctiomng and utilisation such

as waterquantity,waterquality, reliability andproportionof HH using thefacilities etc

arequantifiableandhencemaybe usedeffectively in aquantitativeevaluation.Also, this

method is a generalisedand simple with limited indicator. Henceit can be effectively

usedin a situationwherethereis time andresourceconstraintprevails.
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2.3.2 DANIDA Guidelines

DanishAid Agency for the evaluationof drinking water supply projectshasdeveloped

DANTDA guidelines.The guidelines arebasedon the Logical FrameworkApproach,

which is usedfor DANIDA projectdocuments.

TheDanishmethoddeviatesonly slightly from theMEP. Heresustainabilityof aproject

is a measurefor thebenefitsat consumerlevel andthesebenefitsaremeasuredwith the

indicators:quality, quantity, proximity, continuity, predictability, reliability, and price

Thoughthemethodis simpleandwell definedto getthe efficient functioningof aproject

but doesnot focuseffectiveuseof thesystemby thebeneficiaries.Secondly,this method

is proposedfor specificproject,keepingin view the donor’s point of view. Therefore,it

cannotbeadoptedfor everywatersupplyproject

2.3.3 WASHevaluation methodology

The WASH evaluationmethodologyis moreextended,in addition to useof the water

points it also considersthe 0 & M, village committeeandimpact. Accordingto WASP

report (1990) the developmentof WSS facilities would be realisedwhenthe facilities

continueto function afterthe aid agencydepartand commumtiesare in controlof their

own affairs. It further addsthat the sustainabledevelopmentis more likely to occur if

each of the key participants (community and agency) recognisesand assumesits

appropriaterole andshouldersits responsibilities.Thelimitation of this methodis that it

requiresvery skilled evaluatorvast amountof information and severalpersonmonths.

This methodology is normally used for final evaluationof a project as it requires

interdisciplinaryteamto assessthe impacton health,economicandsocialaspectsetc. As

such,mostof the approachesfor a final evaluationcanbe selectivelyappliedto any of

theformsof the evaluationif desired.
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2.3.4 Participatory evaluationtechnique

Participatoryevaluationis basedon theprinciple that therole of developmentis to assist

beneficiaries to become self-reliant. Therefore, they should evaluate themselves

accordingto theirown criteriaandusetheresultto improveorexpandtheirparticipation

in theproject.

Deepa N.Parker in her paper “Sustainability and the Human Factor” quote, “ the

sustainabilityis just not themeasureofthe systemfunctionat atime or failure at others.

That is just the static measure.Sustainability is rather the measureof the changmg

atmospheree.g. in matter of increasedconfidence, competence,pride, ability to self

diagnose,ability to the newinitiatives and so on. The dynamicmeasureis a subjectto

changedependingon thetypeofprogrammeandthepolitical, economicandinstitutional

context.”

The argumentput in favour of ParticipatoryEvaluationTechnique (DeepaNarayan,

1993) is that it incorporatesthe usersview and ableto indicatethe factorswhich areof

importanceto makewater supply systemmore effective and thus makethe evaluation

morerealistic.However, it presumesthat the beneficiarieshavethenecessaryanalytical

skills, time and interest for the evaluationandhavebeensubstantiallyinvolved in the

project activities. Without some training and understandingof basic principles of

participatory approach,it loses the credibility otherwiseparticipationruns the risk of

becomingof puretokenism(Rebien,1996).The pertinentquestionsrelatedto theuseof

the approachstill remainsunsolved:who shouldparticipate?Who defineswhom should

participate?What degreeof stakeholderinvolvement is requiredfor the evaluationto be

calledparticipatory?

2.3.5 Contingent Valuation Method

Watersupply is asocialserviceratherthanaprzvategoods(Franceys,1994a).Therefore,

it is difficult to measurethe economicvalueof a watersupply serviceat consumerend
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andso, it cannothaveanestablishedmarketprice(SamM.Kayaga,1997).However,the

willingnessto paycanbeusedasameasurefor theacceptabilityanddemandofasystem.

In the recentyearstherehasbeenrenewedinterestin developingpractical methodsto

find out what servicespeoplereally want and how much they arepreparedto pay for

them. Two basicmethodshavebeendeveloped.The first, the indirect method, involves

analysingwhatothersin similarcircumstancesto thetargetpopulationarealreadypaying

for servicesand the second,direct method, referred as contingentvaluation involves

asking peopleto saywhat they would be preparedto pay in the future for improved

services.

In spiteof its big advantagethat dataaredrawnfrom actualpractices,it run the risk the

discrepanciesbetweentheapparentvalueof aserviceandthe amountthat individuals are

actuallypreparedto pay. Also, it is a top-downapproach,which deign for rather than

with the community (Briscoseand de Farranti, 1988). Whereasargumentagainstthe

directmethodis thatthe answerto willingnessto payquestionmaybemisleadingdueto

one areother reasons.1n1976, World Bank concludedthat using the direct method for

rural watersupply was “virtually useless”.Contraryto it, supporterof CVM statesthat

though the direct method may not be perfect and may be subjected to biases and

distortion,it mayprovidelegitimate ‘core values’(Randallet ai, 1983).Franceys(1995a)

do supporttheCVM techniqueby perceivingit asa mostappropriatetechniquecurrently

availablefor estimatingWillingnessto Pay for a watersupplyservices(WEDC Report,

1997). Further, a pilot study conductedin EsmerldasState of NorthwestEcuador to

estimatethewillingnessto payfor potabledrinkingwater,testthepotentialoftheCVM.

2.4 FINDINGS AND APPROACH TO PRESENT EVALUATION

It is obvious from the above study that every methodologyhas its own merits and

demerits.MEP, ParticipatoryEvaluationtechniqueand WASHmethodologyaremoreor

lessoutputorientedanddoesnotconsiderthe input ofwatersupplyproject. Contraryto it

CostBenefitAnalysis,which is mostlyused for project appraisal is input orientedand

presumesthe servicelevel. It is ,also, observedthat the evaluationtechniquein practice
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involves a greaterdegreeof subjectivity and possibility of biasescannotbe overruled

dependingonTerm ofReferencesof evaluation.

The researchstudiesaimedat definingand advocatingnew methodologicalapproaches

for monitoringandevaluationof ruralwatersupply andsanitationprojects,examinedthe

threemajor themes (a) health (b) communityparticipationand (c) willingness to pay.

Also, themessagefrom the studiesis that for a betterresourceallocation,a sustainable

and efficientwatersupplysystemis aneedoftheday.

Therefore,in presentstudy mix approachhasbeenadoptedto link the serviceoutputto

the input ofwatersupplyproject. To assesstheservicelevel (functioning andutilisation)

MEP hasbeenuseddueto its simplicity and generalisedfeature;CVM hasbeenusedto

assigntheeconomicvalueof watersupplyservice.An attempthasalsobeenmadeto find

single efficiency measureusinga DataEnvelopmentAnalysis technique (an analytical

tool) consideringtechnical, financial, social, economicalandinstitutional as input and

reliability andutilisationasoutputofawatersupplyproject

Data EnvelopmentAnalysis

TheDataEnvelopmentAnalysis technique(Charneset al, 1981)is designedto measures

the relative efficiency in situation where thereare multiple input factors used and

differing benefitsachieved(multiple output).DEA is basedon the economicnotion of

Paretooptimality, wherebyan allocationof resourcesis said to be efficient if it is not

possible, through some alternative allocation of resources,to increase the desired

aggregateoutputwithout detractingfrom anysingleoutput.Theusualoutput/inputratio

measureof efficiency is formulatedin terms of a fractionalmathematicalprogramming

model. Dr. Akosa (1995) usedDataEnvelopmentAnalysis to lessensubjectivity in

performanceevaluationofwatersupplyandsanitationprojectandmakeit moreeffective

and responsive,and decision making tool for policy maker. Considering social,

technical,economical,financial, institutional and environmentalsuggestedby Franceys

(1989) and reliability, utilisation and convenienceas output factorsas a substitutefor
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health impact, Dr. Akosa foundthe singleefficiency measureof differentwatersupply

projectsandrankedfor allocationof scarceresources.

Thoughthe abovemethodis able to provide the singleefficiency measureof a project

and thus providing greaterdegreeof objectivity, but it remainssubjectivein the choice

andmeasurementofsomeof input andoutputfactors.(Akosael a!, 1995).
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3.0 INTRODUCTION

CHAPTER —III

ResearchMethodology

To meetthe objectives,theevaluationstudyrequiredinformation on technical,financial,

institutiona!, social, and economica!aspectof a project as inputs to the project and

reliability, utilisation, cost recovery etc. as output of a project. The secondarydata

availablewasnot adequateto fulfil the studyrequirements.Therefore,thenecessarydata

was generatedthrough conducting interviews, discussions and observations with

beneficiaries,officials dunng field studyand office visits. Theschematicrepresentationof

overallapproachto thestudy is depictedin flg-3. 1

RESEARCH METHODOLOGY

DiscussionandSuggestions
with Expenencedperson

SelectionofprojectsH
DeskStudyandofficial’s
mterviews anddiscussions

1. >L
BroadProposal
ofStudy

-~ DataCollection ~ p

DiscussionConclusionand
Reportwritmg

LiteratureReview

Field visits, observations and
beneficianesmterview

DataAnalysisUsingDEA
technique
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Based on the review of the literature available and initial discussionsa detailed

questionnairewasdesignedwhich posedspecific andpointedstructuredquestionson all

relevantissuesin connectionto rural watersupply to generatequantitativedata.To make

it understandableto the beneficiaries the questionnaireswere translatedmto local

language,Hindi. The villagers were interviewedby the author with the help of two

personshavingdone his graduationand not connectedwith watersupply field. Before

startof thework authortrainedthem.

Further, in thesubsequentsection,selectionof study areaand watersupply projectsfor

field collection hasbeendiscussedin sectionone and two respectively.Section three

dealswith deskstudyandindicatorsselectedfor datacollection.Field studyandsampling

techniquehasbeendiscussedin sectionfour. Limitation ofthe field studyand hypothesis

for statisticalsignificanceofthefieldworkhasbeendiscussedin sectionfive.

3.1 SELECTION OF STUDY AREA

District Varanasi (recently divided into two separatedistrict namely Chandauli and

Varanasi for administrativereasons)lying in the easternpart of Uttar — Pradesh,is

selectedconsideringthefollowing points:

• Historical andreligiousimportance

• Involvementof foreigndonoragenciesin watersupplysector alongwith State

andCentralGovernment

• 100% coverageof theproblemvillages

• availability ofdifferentcategoriesofprojectfor comparativestudy

• lastbutnot the least,theauthorsacquaintancewith thearea

The studyareai.e. thedistrict ChandauliandVaranasiwill be termedregionin rest ofthe

text
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3.2 SELECTION OF WATER SUPPLY PROJECTS

Pipedwatersupplynetworks andborewell fitted with India-Mark-IT handpumpsarethe

dominantmodesof safedrinking water supplyprovidedto the villagers,under the study

region. In addition to it pnvately ownedtraditional sourcessuchas wells and shallow

handpumps are, also, in existing in the area. The following net work of safedrinking

watersupplysourcehavebeenprovidedto covertheentirepopulationin thestudyregion:

• 49 networks ofcomprehensivepumping pipedwatersupplyprojectsin rural

areacovering960 villages

• 12 networksof pumpingpipedwatersupply in urbanareacovering12 towns

• 11,580spotsource(borewell fitted with India-mark-TIHandPumps)covering

1662villages

Urbanwatersupplyprojectshavebeenexcluded,asthepresentstudyconcentrateson the

rural area.

Thegeneralguidelinesfor theprojectimplementationandoperationandmaintenanceare

thesame,asagencyinvolved is thesamein all projectsi.e U.P. JalNigam.However,it is

hypothesisedthattheperformanceofrural watersupplyprojectsat micro level is likely to

be affected by the mode of water supply, criteria adopted for project preparation,

implementation,operationand maintenancemanagementand socio economicset up of

the areadueto one or other reason.Hence,for thecomparativeperformancestudy, and

providehomogeneityfor the sampleselection,the populationunderstudy was further

classifiedinto two sub sets:onefalling undercomprehensivepipedwatersupplyprojects

andotheronefalling underspotsources(India-Mark—II handpump)project.

3.2.1 Comprehensivepipedwatersupplyprojects

The comprehensivepipedwater supply projects financedunder different programmes

with different designcriteriacover 1 — 74 villagesin onenetwork of distributionsystem.

Therefore, to study the comparative effectiveness of various project, further sub
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classificationwere madeconsideringthe type of programmeand number of villages

coveredby onenetwork

Norms for sub classificationsof the comprehensivepiped watersupply projects are as

follows:

Accordingto networksize

1- Large Projects-morethan30 villagesarecoveredin adistributionnet

work

2- Moderate - 10-30villagesarecoveredin adistributionnetwork

3- Small - lessthan10 villagesarecoveredin adistributionnetwork

Accordingto theprogramme

M- projectimplementedunderMinimumNeedProgramme(MNP),solely State

financedprogramme;criteria adopted for project preparation- rate of

watersupply 70 litresperpersonper day,designperiod 30 years,provision

for Houseconnectionsto meet0 & M cost

A- project implementedunderAcceleratedRural WaterSupplyProgramme

(ARWSP), financial assistanceobtained from GovernmentOf India;

critenaadoptedfor projectpreparation-rateof watersupply40 litres per

personper day, designperiod 15 years,only standpostsno provision for

Houseconnections

N- project implementedunder NetherlandAssistanceProgramme (NAP),

financed by NetherlandsGovernmentunder IDC; criteria adopted for

project preparation-rate of water supply 70 litres per personper day,

design period 30 years, provision for House connections but more
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emphasis to make it accessibleto maximum number of people by

providingmorepublic standpostto promoteutilisation.

Thematrix of thecomprehensivepipedwatersupplyschemeis shownin thetable4.1

~MAiRJX OF PiPEDNET WORK PROJEC11 Table3.1

SIZE LARGE (1)
No of No of
net villages
work mcluded

MODERATE(2)
No of No of
net villages
work mcluded

SMALL (3)
No of net No of
work villages

mcluded

TOTAL
No of No of
net villages
work included

PROGRAMME
3 110 9 140 10 58 22 308

MNP(M)
2 80 5 33 7 79 14 192

ARP(A)
6 308 7 152 0 0 13 460

NAP(N)

11 498 21 325 17 137 49 960
Total

In caseof LargeMNP project,one project, hasreservoirassourceof supply and lies in

plateauregion;therefore,it hasbeenput in different categoryfor comparativestudy.

3.2.2 Spotsource(India-Mark - II)

Most of the India — Mark — II havebeeninstalledunderMNP and ARWSP.But in the

fleld it is not possible to single out the village, which is exclusively covered by any one

programme.Hencetopographyi.e. plain and rocky wasconsideredfor classificationof

India — Mark - II HandPumpasin boththecasescostperHandPumpandconstructional

technologydiffer considerably.Thesubclassificationofthespotsourcesis asfollows

H-i -Bore well constructedmanuallyin the Gangeticplain region and

fitted with India- Mark —II hand pump;criteriaone spotsourcefor

each250 personsor in eachhabitation, cost per handpump Rs.

17,800.

H-2 -Borewell constructedwith the specialrig machinesin theplateau

region fitted with India- Mark-Il hand pump; criteria on e hand
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pumpper250 populationor in eachhabitation,costperhandpump

Rs. 33,500

Thedetailofclassifiedprojectis annexed( annexure— LIlA)

So as to keep a homogeneousgroup and study the relative performance of different

categoryof project, 10% (subjectto a minimum one project) was selectedfrom each

category randomly by lottery method. The project falling in each category was

enumeratedandnumberof eachprojectwas written down on a sup. Then, all the slips

were put on a cardboardbox and a child (my daughter)was askedto takeout one slip.

Correspondingto the slip number,project from the list was selectedfor study. Same

procedurewasrepeatedfor otherprojectselection.

Thus in all 20% comprehensive project covering 258 villages were selected for study.

Detail of selectedproject is annexed(annexure—IIIB). In caseof spot sources(India —

Mark —II HP) considering thehomogeneityin installationandservicecondition, 10 hand

pump from plain and5 handpump from rocky areahavebeenselected,consideringeach

handpump asanetwork.

3.3 DESK-STUDY

Deskstudywereconductedto getacquaintedwith theavailableevaluationprocedures,to

select the indicators and sub indicatorsfor field study and also to get thesecondarydata

abouttheprojects.Thedeskstudy includes

• A reviewof literaturein the librariesofIHE, IRC andTU wasdonein orderto

getacquaintedwith theevaluationtechniquein practice.

• Consultationwith thestaffand agenciesinvolved / experiencedin thefield of

evaluation

• Office visit and study of the available reports, discussionI interview with

officials ofunplementingagencies
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3.3.1 Indicatorsselectedfor datacollection

To evaluatetheperformanceindicators and subindicators were selectedusing the MEP

guidelines.Thus, to assessthe functioning of a project the following the following sub-

indicatorswereselectedfor datacollection

- quantityofwatersuppliedaday

- quality of watersupplied

- numbersof daysperannum watersupply is stopped

- hoursofsupplyperday

- collectionofwaterchargesoveroperationandmaintenancecost

And, to assesstheeffectivenessthefollowing sub indicatorsareselected

- Numberofpersonusing thefacility provided

Also, to assessthe felt needthe contingent valuation techniqueis used to measure

willingnessto pay (WTP)

To study the comparethe relative efficiency of project DEA techniqueis used. The

project-inputparameterswere chosento include technical, financial, economicaland

social and institutional factors (excluding health and Environmental), for the present

study. EnvironmentalandHealthfactorswerenot consideredbecausefor the authorit is

difficult to measure.For choosingthe measurementsfor the indicators,the main point

consideredis attainabilityratherthanaiming for unattainableaccuracy.

The measurefor technicalfactor was chosenas electric powerconsumptionperperson,

keepingin view theshortageofelectricpowerin rural area.Also, it indicatesthe technical

complexity, requirementof skill person.The financial factorwasestimatedasthe deficit

on full costrecoveryper person.Staff per thousand-waterpoint hasbeenadoptedas a

measureof institutionalfactor. Internalrateofreturnand netpresentvaluewasproposed

for measureof economic factor. However, in absenceof adequatesecondarydata to

deriveIRR andNPV, in theanalysisit is not included.For roughestimationof economic

valueWillingness to Payhasbeenused.A scorereflectingcommunityliteracy,economic
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statusand awarenessfor healthhygiene,felt needfor an improvedwatersupply system,

measuredthesocialfactor

Project output parameterswere taken as reliability and utilisation. For reliability

percentageuseof alternativesource,no. of daysperannumfacility is not availablewere

takenas themeasure.While in caseof utilisationpercentagehouseholdusing the facilities

was takenasmeasure.

Theselectedindicatorsandsubindicatorsaregivenin aunexure-Ill C

3.4 FIELD STUDY

The availablesecondarydatais not adequateto meetthestudy evaluationrequirements.

Therefore,to generatethenecessarydatabasefor study, theauthorconductedfield survey

during theperiod
5th November1997 to 251h January1998 in the studyregion.

In order to obtain the quantitative information from the field study a closed-ended~

questionnaire(except HHA and Village level developedskill and supportiveattitude)

were to interview members of randomly selected household in the project areas.

Evaluationobjectivesand Minimum EvaluationProcedureguidedthe selectionsof the

questions.Thequestionnairesthus aimedto collectthedataabout

- to assessthefunctioning level ofproject

- project achievementin termsof percentageof populationusing theprovided

facility

- assessmentoffelt needofcommunity

- willingnessto pay usingcontingentevaluationtechnique

- villagerssocio-economiclevel andawarenessabouthealthandhygiene

Thesamplesheetof questionnaireis annexed(annexure— III D)

3.4.1 Sampling Technique

To get a representativesamplefrom theproject area,two level samplingtechniqueswas

adopted
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• VillageLevel: In case of comprehensivepipedwater supplyprojectsdependingupon

the size of project 10-15% villages subject two a minimum two were selected

randomlyfrom the selectedprojectsIn selectionof villagestheprojectareais divided

in threeconcentriczonedependingupon their distancefrom the main supply point

However,in caseof small projectsonly two concentriczonewere consideredFrom

eachzonerandomly1-2 villages dependingupon the sizeof project are selectedfor

HH selection.In caseofIndia- Mark-Il handpumpeachhandpumpis consideredasa

network. Hencerandomly 10 villages from plain areaand 5 villages from the rocky

areais selectedrandomly.

• HouseHold level: 25-30household (HH) per comprehensivewater supply project.

For selectingrespondenthousehold(RH) stratified sampling technique(schedule

casteandgeneralstrata)with proportionalallocationwereproposed.While in caseof

spot source,stratifiedrandomsamplingwith equalallocationto generalandschedule

castehabitationwas adoptedto select the hand pump. For eachHP, 10 HH are

selectedrandomly.

Altogether302 HU from 45 villages were interviewedfor comprehensivepipedproject

performanceevaluationand 105 HH from 11 villages are interviewedfor spot sources

performanceevaluation

3.4.2 Field Observations

To assessthe actualpopulationanddistancecoverageof spot sources(India — Mark —II

HP two India Mark —II HP were observedandrecordedfrom 6.00 am to 6.00 pm, one

eachin generalandschedulecastehabitation.

3.4.3 Limitations of thefield survey

• Thevillagersweregenerallynot ableto indicatethequantumofwaterusedby them
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and their annualincome.Thesefigures areonly indicativeandcannot be takenexact.

• Proportionate allocation of SC in piped net work was founddifficult asthehousesare

not well allocated.

• About the assessmentof quality, physicalappearanceasperceivedby villagers are

consideredandrecorded.

• About the breakdownand time laps in repair, the figures told by villagers are not

exact,just only indicative.

• Coverageoflargedatarange,limited thein depthobservations.

3.4.4 Hypothesisfor StatisticalSignificance

For testof significance,ahypothesisbasedon thepreviousresultandexperienceis made

andtestedby finding theconfidenceintervalby applying t- test

In present study, it is hypothesised that about 60% villagers take convenience as a key

factor to usea particularwater supply sourceand normally about 70% household are

using the safewater source.For a sampleof size 30, and confidencelevel 90%, and

degreeoffreedom29, t1 .7

Therefor,

Confidenceinterval= 60±1.7~J{60*(l00-60)/ 30}

= 60±15.2

It indicatethat if hypothesisis valid thentherem 90 percentcasesthe field observation

will lie within 45-75%,if thedatais collectedtaking the different sample.

4.4.1 Testingof thefield data

Fromthe field survey,it wasfoundthat on anaverageout of 30, 17 householdaskfor an

improvedwatersupplysystemdueto convenience.Thus thepercentagecomesout to be

57%which lies betweenthe range45 — 75%. Therefore,the hypothesisis valid and field

datais significant.
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CHAPTER -IV

Technical, Financial, & Institutional
Analysisof WaterSupplyProjects

4.0 INTRODUCTION

Following from the description of Water Supply Sector in Uttar Pradesh (Chapter I) this

chapter deals with the brief background of the area as well as the rural water supply

project implemented in the study region The chapter has been divided in four sections.

General topography and present set up for health and hygiene promotion, which has a

close link with objective of the safe drinking water supply, hasbeen mentioned in brief.

Section two deals with policies and planning adopted for project formulation. In third

section, brief descriptions of the project under study area have been mentioned. The

chapter concludes with the summary of the strategy adopted in study project formulation

and key technical and financial details of the project under study.

4.1 ABOUT THE AREA

4.1.1 GeneralTopographyandDemographicDetail

The study region Varanasi , situatedin the easternboundaryof the Uttar Pradesh, lies

betweena latitudeof24°50’ to 25 °35’Northand 82°14’ to 83°14’ East.TheHoly river

Gangaflows into the District from westernside that from district Allahabadand leaves

from its easternboundaryto enterthe district Ghazipur.The district headquarterlies at

the bankof Holly River Ganga. The most of the area lies in Indo Gangetic plain except

40%part of one of the sub division named Chakia lying in district Chandauli, which falls

in Vindhyanrangeand is rocky.

Varanasiis one of the oldest cities, said to be Shiva(Godof welfare)Nagan(city). It is a

place of high spiritual values and famous pilgrimage for Hindus andBudclhas.
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Thetotal areaof the regionis 5,092 sq. km havingatotal populationof 48,60,582asper

1991 census. The population density of the region is 955 persons per sq. km. The literacy

rate is 47.7 %. Recently for administrative purpose the whole region (the Old Varanasi)

is divided into two districts namely Chandauli andVaranasi. It is further divided in four

Tehsil (sub divisions) and 17 development blocks. There are 12 cities / towns and 2964

revenue villages out of which 342 villages are un-inhabitated (1991 census). The block

wise population detail is annexed herein (Annexure-IVa)

All the villages of the block Naugarh, andabout 15% of block Sahabganj and 5% of block

Chakia fall under rocky terrain. Urbanisation of the area is coming up fast, specially in the

district Varanasi

4.1.2 Organisationalsetupfor health educationandHygienePractices

All healthprogrammes,including their health education components are implemented

through the State Health Departments.At the district level there is a district Health

EducationandInformationOfficer andDistrict ExtensionEducatorfor HealthEducation

activities.

At the Block! Public HealthCentre there is a Block ExtensionEducator and Health

Supervisorwho also camesout healtheducationwork. At the subcentrelevel thereis a

malemulti-purposeworkerandafemalemulti-purposeworker,who,besidestheirroutine

primaryhealthcareservices,are supposedto do healtheducationwork in community.A

sub- centrehasa populationof about 5000 in the plains and about3000 in rocky and

difficult areas.At the village level there is a volunteervillage health guide (specially

female)for about1000population,trainedin basichealthactivities.

Though every health functionary are supposeto do health education work in the

community,but dueto muchinvolvementwith targetorientedprogrammesuch as family

planning and imniunisation, the health educationwork related to safe drinking water

couldnot get thedueattention.
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4.2 POLICIES AND PLANNING IN WATER SUPPLY SECTOR

All theplansfor watersupplysectorin studyregionaredrawnin accordancewith State/

CentralGovernmentpoliciesfixed for watersupply sector.At thedistrict level, thenodal

divisionofU.P. JalNigampreparethewatersupplyplanfor theregion and get it finalised

with district magistrate (administrative head of district and a state administration

representative)

In the Varanasiregion theU.P.JalNigam formulatesall the water supply projectsas a

top- down approachkeepingtechnicalaspectonly. Local divisions headedby executive

engineer framestheprojectasper designcriteria laid by theU.P. Jal Nigamheadquarter

taking coverageasthe main criteria. Before 1982-83,only comprehensivewatersupply

projectswerepromotedbut afterthat all theemphasiswasput to the maximumcoverage

by installing India-Mark-IlhandpumpunderStateandCentralGovernmentfunding. All

therural watersupplyprojectsareexecutedandbeingmaintainedby U.P. Jal Nigam.

In Varanasi12 pipedwatersupplyprojectsare financedby theNetherlandsGovernment

undersubproject—I andSubProject—IV. Thereis no differencein theproject formulation

strategy except providing more water point to access most of the users even if theydon’t

havethe houseconnection.Also, thereis regularevaluationby the Dutch —Mission and

on the basis of recommendationof missionaddendumis incorporatedtime to time to

make.These projects, too, arebeingmaintainedby JalNigam,by its ownresources.

4.3 WATER SUPPLY PROJECTSIMPLEMENTED IN THE AREA

In the region Varanasias per 1972/85 out of 2,622 inhabitedrevenuevillages, 1,737

villages were identified asproblemvillages. Till 1981-82,comprehensivewater supply

schemeswere perceivedas the most economical technical solution and hencewere

executedto provide drinking water facilities to the scarcity areas.However,with the

introductionofInternationalDrinking Water andSanitationDecade,to achievethe target

of providing eachvillage, at leastone safedrinking watersource,installationof India —
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Mark —II handpump wastakenup undertherural water supplyprogramme.So far total

49 comprehensivepiped water supply schemescovering 960 villages have been

implemented under State financed Minimum NeedProgramme,GOT assistedAccelerated

Rural water Supply Programmeand TheNetherlandsGovernmentassistedIndo- Dutch

Programme.Rest 1,662 villages havebeencoveredby India- Mark-il handpump under

MNP andARWSP financedby Stateandcentralgovernmentrespectively.The detailsof

village coverage areshownin table4.1

PROJECTSIMPLEMENTED UNDER Table41

DESCRIPTION PIPED WATER SUPPLYPROJECTS IM - II

HPM1~P ARWSP NAP Total

Nos. of W / S net

works

22 14 13 49 11,980

Nos.of villagescovered 308 192 460 960 1,662

4.3.1 Brief descriptionof theselectedwatersupplyprojects

Naugarh Groupof Villages (MNPPipe — 45L)

The project arealies in the southeastpart of the study region in block Naugarh,tehsil

Chakiaof district Chanauli(newly created).It is about80 km awayfrom the district head

quarteri.e. Varanasi.Thewholeof thecommandareaof the projectlies in plateauregion

and facesan acuteshortageof drinking waterduring summer.The project areacoversa

populationof 29,412, which includesabout40% schedulecast / scheduletribe (down

trodden)populationasper 1991census.

TheNaugarhGroupof Villageswater supplyprojectwas framedin 1972-73,amounting

Rs. 55.25 lacs (Rs 262.4lacs-1997),to supplysafedrinking waterto 45 revenuevillages

of tehsil Chakia @ 45 litres per personper day and commissionedin 1978. The raw

water from the Bhainsodreservoir is pumpedto one mid conventionaltreatmentplant

consistingofsedimentationandfiltration andchlorinatingunit. Further,thetreatedwater

is suppliedthrough69 km long distribution net work. To takecare of fluctuations in
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demanda 250K1 balancing overhead reservoir is also provided. The whole of the area is

servedthrough37 communitystandpostand339 houseconnections.

Dueto poor0 & M andfinancial constraints,theprojectwassupplementedthrough 183

nos India-Mark — II HP after year 1989 to take careof break down and cover the

habitationwhicharepresentlynot coveredby pipedsupplydueto oneareotherreason.

Chahania Group ofVillazes(MNPpzpe-70L)

Theproject arealies in the north of the study areaand falls in Gangeticalluvial plain.

Chahaniagroup of villages, situated in block Chahania,Chanduli Tehsil, covers 32

villages of tehsil Chaundauli in district Chandauli.Theprojectareais 38 km from the old

district headquarter.Thetotal populationcoveredin theproject areais 23,380 including

about24%Schedulecaste/ scheduletribeasper1991 census.

The project costing Rs.1I.03 lacs (Rs52.4lacs-1997)was framed in 1972-73 and

commissionedin 1978. Two nos. TubeWells havebeenboredand the drinking water,

afterchlorinating,is suppliedto thevillagersthrougha netof45 km long distributionnet

work @ 70 lpcd Thewaterpoints in the areaare l2nos. public standpost and 850 nos.

houseconnections In addition 36 nos. India- Mark-IT hand pumps have, also, been

provided in the commandareaof theproject.

SakaldeehaGroupofVillages (MNPpipe-70M)

Theproject area,covering26 villages of block sakaldeeha,tehsil chanduli, lies in north-

eastpart of the study region. The whole of the areafalls in Gageticalluvial plain. The

total population covered in the project area is 29,018 out of which 24% population

belongsto the down troddensectioni.e. schedulecaste/ scheduletribe (1991 census).

Theareais about26 km from theVaranasi.

Theproject amountingRs 13.43 lacs (Rs. 54.80wlacs-1997)asframedin the year1975-

76 and commissionedin 1980. Thesourceofwater supply groundwater.Two no. Tube

Wellshavebeenboredto supply drinkingwaterat therateof 70 lpcd. After dis-infection

the drinking wateris suppliedto the villagersthrough16km pipe network. To meetthe
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peakhour demand310 kl capacitybalancingreservoirhas, also, beenconstructed.The

beneficiariesare gettingdrinlungwaterthrough960 houseconnections.

Additional, 46 nos. India- Mark —II hand pump have beeninstalled after 1992 as an

alternativesourcefor safedrinking water,in caseofbreakdown.

CholapurGroup ofVillages (M1~[Ppipe-7OS)

The project arealies in westof the studyareain Block Cholapur,tesil Sadarof district

Varanasiat a distanceof 20 km from the district had quarter.The project areacovers7

villageswhichfalls in alluvial plain. Thetotalpopulationcoveredundertheprojectareais

12,576including about23%schedulecaste/ scheduletribe(1991 census).

Theprojectwaspreparedin 1977-78,amountingRs. 9.86 lacs(Rs.34.60lacs-1997),and

commissionedin 1982. The groundwater is selectedassourceof watersupply and two

no. TubeWells and100 kI capacitybalancingreservoirshavebeenconstructedto provide

safedrinking facility @ 70 lpcd. The drinkingwateris supplied,afterdis infection to the

consumerthrough11 km long network of distributionpipe. Thewaterpointsin the area

are 16 nos. standpostand148 nos.houseconnections.

To supplementthewatersupply duringbreakdownand left out habitation61 nos. India—

Mark—II handpumpshavebeenprovidedafter 1992.

ChaubevpurGroupofVillages (ARP-40L)

Theprojectarea,covering35 villagesof block Chiraigaon,tehsil Sadardistrict Varanasi,

lies in thenorth westpart of the studyregionand is about28 km from the district head

quarter.The project areafalls in alluvial plain. The total populationcoveredunder the

projectareais 30,126includingabout22% schedulecaste/ scheduletribe (1991 census).

The project was preparedin 1986-87, amountingRs. 54.84lacs(Rs.87.20-1997),and

commissionedin 1992. The groundwater is selectedas source of water supply. The

project was framed under AcceleratedRural Water Supply Programmeto meet the

minimum requirementof safe drinking water through community stand post without

houseconnections.The rateof watersupplyadoptedin theprojectpreparationis takenas

Singh,Ramesh
56

MSc Thesis



Technical, Financial &Institutional Analysis Chapter-IV

40 lpcd and two no. Tube Wells and an 800k! capacitybalancingreservoirhasbeen

constructedto provide safe drinking facility. The drinking water is supplied to the

consumerthrough51km long network of distributionpipe. Thewaterpoints in the area

are 135 nos.standpostand85noshouseconnections.

To supplementthewater supplyduring breakdownandleft out habitation98 nos. India—

Mark —II handpumpshavebeenprovidedafter1995.

BaragaonGroupof Vzllages(ARPpipe-40M)

The project arealies in north-west of the study areain Block Pindara, tesil Sadarof

district Varanasiat a distanceof 24 km from the district headquarter.The project area

covers23 villages,which falls in alluvial plain. The total populationcoveredunder the

projectareais 34,261 about15% schedulecaste/ scheduletribe (1991census).

The projectwaspreparedin 1975-76,amountingRs. 16.5 lacs (Rs.67.30lacs-1997),and

comrrnssionedin 1980. The groundwater is selectedas sourceof watersupply and two

nos TubeWells and700k! capacitybalancingreservoirhavebeenconstructedto provide

safedrinking facility @ 40 lpcd assumingno houseconnections.Thedrinkingwater,after

chionnating,is suppliedto theconsumerthrough39kmlong networkof distributionpipe.

Thewaterpointsin theareaareS0nos.Standpostand 1149no. houseconnections.

To supplementthewatersupply during breakdownandleft out habitation43 nos. India—

Mark —II handpumpshavebeenprovidedafter1992.

Lohata Groupof VillagesMRPpipe-7OS~

Thcprojectarealies in thewestof thestudyareawithin 12 kms from Varanasiandfalls in

Gangetic alluvial plain. Lohatagroupof villages, situatedin block Sewapun*,Tehsil

Sadarof district Varanasi,covers3 villages.The total populationcoveredin the project

areais 14,536 including about14% Schedulecaste/ scheduletribeasper 1991 census.It

is very well connectedto theVaranasicommercialcentre.It is alsooneof theimportant

weavingcentreandareais developingfast.

The project costing Rs. 3.2 lacs (Rs.15.20-1997)was framed in 1972-73 and

commissionedin 1977-78. Oneno. TubeWells havebeenboredandthe drinking water
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are supplied,afterchlorinating,to thevillagers throughanet of45 km long distribution

network @ 40 lpcd. Further,it is augmentedwith onemoretubewell. Thewaterpoints

in theareaare6nos.public standpostand 1,532 no.houseconnections.

In addition19 nos.India- Mark-TI handpumpshave,also,beenprovidedin thecommand

areaoftheproject.

KandavaGroupof Villages (NAPpipe-70L)

Theprojectarealies in southof thestudyareaandcovers49 villagesofKashiVidyapeeth

block, tehsilsadarof district Varanasi.It is situatedat theout skirt ofVaranasitown. The

total populationcoveredis 61,045that include about 13%populationof schedulecaste!

scheduletribe.

The project was formulated79-80 and constructedin 1985-86amountingRs. 86.0 lacs

(Rs.223.60lacs-1997)under sub-project-I,supportedby NetherlandsGovernment.The

groundwaterwastakenassourceof supply andtwo no. TubeWells alongwith l000kl

balancingoverheadreservoirhavebeenconstructed.After dis- infection,drinkingwateris

suppliedto theusersthroughanetwork of 95 km pipelinewith 210 public standpostand

1214 houseconnections.To reducethe interruption in water supply due to erratic

electricity,independentelectricfeedermainhasbeenprovided.

Further,theprojectwassupplementedwith 116 nos. India-Mark—II handpump to cover

the left outhabitationwith aconceptto makeit accessibleto all.

JansaGroupofVillages (NAPpipe-70M,)

Theprojectarea,covering21 villagesof Sewapuriblock, tehsil Sadar,lies in westernpart

of the district Varanasiat a distanceof 30 km from the district headquarter.The

geological topography is almost plain. The project covers 17,410(1991)population

includingabout15%populationofschedulecaste.

The project was formulatedunder Indo-Dutch co-operationprogrammeand included in

sub-project-IV. The project costing Rs84.61 lacs (Rs.134.50 lacs-1997) was

commissionedin 1990 with the constructionof two no. two nos. Tubewells and other

allied works along with a storagetank of 800 kI capacity.The drinking water is being
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suppliedthrougha net work 49 km long pipelineafterchlorinating. The existing water

point in thearea497houseconnection.

Additional, 89 India— mark-IT handpumphave been installed provided as supplementary

sourceto safedrinkingwater.

Tikari Group ofVillages(NAPpipe-70MJ

The project areacovers 27 villages of KaslMvidyapeethblock , tehsil Sadarof district

Varanasiandlies in the southofVaranasi andis a pen urbanarealying at theperiphery

of the Varanasicity. Theproject covers56,920(1991census)populationincluding about

14%populationof schedulecaste.

Theproject was framedin 1979-80andincludedin sub-project—I. Theproject hasbeen

commissionedin 1985, amountingRs.94 lacs(Rs.244.40lacs-1997).Two Tubewell and

1200k!capacitybalancingoverheadreservoirhavebeenconstructed.The drinking water

is suppliedthroughanet work of 65 km pipelinewith 15 nos standpost and 1530 nos.

house connections. To check the failure of water supply due to electric supply

independentfeedermainhasbeen provided.

This projecthasbeenfurther strengthenedin sub-projectIV by providing India-Mark-il

handpumpsto covertheleft out habitations.

India-Mark-Il handpump-AlluvialStrata(HP-Plain)

Thehandpumpprogrammes,in alluvial plain, cover1535villages almostin all Blocksof

theregion It coverstotal population1,33,7606.Including22 % schedulecaste/schedule

tribe.

11,532 India-Mark-il, amountingRs.20l8 lacs (1997)havebeeninstalledsince1984-45

undervariousstateand centralgovernmentprogramme.OneIndia-Mark-il handpump,

amountingRs. 17,600,hasbeeninstalledto cover250populationor onehabitationwhich

ever is smaller. The method of constructionof hand pump in plain areais, mostly,

manually.
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India-Mark-lI handpump-Rock-vStrata (HP-Rocky)

The areaunderrocky stratalies mthe Southeast part of the studyregion. It covers 127

villages of in tehsil chakia. Thetotal populationcovered88,153.including39% schedule

caste/scheduletribe

448 nos.of India-Mark-IT handpump, amountingRs.149lacs(1997)havebeeninstalled

with thehelpof specialrig machinesThecriteriafor handpumpwassamei.e. onehand

pumpper250personorhabitationwhich ever is smaller.

4.3.2 Institutional, TechnicalandFinancial Parameterof theImplementedWater
supplyProjects

INSTITUTIONAL ANALYSIS

U.P.Jal Nigam is a semi-autonomousgovernmentparastatalwith its own board of

directors. As water supply and sanitation is a governmentpriority, the influence of

political systemon theinstitutionmaynotbe denied.No datafor the assessmentofdegree

of impact of externalenvironmentover the organisationhasbeenobtained.However,

authorhasexperiencedthatpolitical setup and financialresourcesin the Stateaswell at

centreaffectstheorganisationalpolicy andplanningto agreatextent.

Autonomy,Commercialorientation, andconsumerorientation

To assesstheperformancecategoryofU.P. Jal Nigam, dataon orgamsationalautonomy,

commercialorientationand consumerorientation(indicator suggestedby WASH report

37)wascollectedthrougha setofquestionnaire.Total 12 officials wereinterviewed(two

belongsto topmanagement,threebelongs to middle order management and six belongs to

thebase level management. The out come of the survey is given in table 4.2

To get an ideaof commercialorientation,questionswere askedby the official regardmg

meeting the operating expenditure, cost recovery to meet the operating expenditureetc. In

responseto question almost 80% are of the opinion that institution’s commercial

orientationis poorsofar watersupplysectoris concerned.
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[AUTONOMY OF THE INSTITUTION Table 4.2

INDICATORS Jal Nigam StateGovt Jointly Overall
rating

Organisationa!Autonomy
setsgoalsandpolicies 30% 30% 40% poor
approvecapital& operatingbudget 40% 50% 10% poor
adaptationto changeorganisationalset 40% 60% 0 medium
up
approvalto tariff 50% 50% 0 medium
OVERALL RATING poor

Duringvisit to theoffice anddiscussionwith thestaffauthorgot afeelingthat mostofthe

field staff responsiblefor operation and maintenanceof the water supply project is

indifferent towardsthereduty. This view maybe supportedby the officials’ responseto

the question, ‘how quickly the consumer’scomplaint rectified’ which is said to be

normally 7 to 15 days.At the division level therewas no clear provision for handling

consumersuggestionsasno suchrecordwasavailableatthe division level. However,the

officials are in direct touch to the consumer(inferencefrom the survey). Overall the

consumerorientationmaybe ratedaspoor.

These information are neither sufficient to judge the overall organisational performance

norit is partof this study,but it maybeuseto indicatetheorganisationalbehaviour.

StaffProductivityindex

To measurethe operationalefficiency of variousprojects,staff productivity index was

adoptedas the number of staff per thousandper water point. Here water point was

selectedagainsthouseconnectionas handpumps too were situatedin the project area.

The staffproductivityindexfor different projectis calculatedand given in annexureVb.

From the tablewe can seethat four water supplyprojects,namelyNaugarh(pipeMNP-

45L); Chaubeypur(pipeARP-40L);Cholapur(pipeMNP-70M); andHandPump (rocky)

haveastaffproductivityindexmorethan 10.
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TECHNICAL ANALYSIS

Almost all the projects are formulated as a top down approachas per directive and

guidelinesreceived by the funding agency.To study the relative performanceof the

differentproject, electrical energyconsumption/m3 /householdwas takenasmeasureof

technical input. The concernedoffice did not maintain the actual data for water

productionand energy consumption.However, data for actual running of pump and

details of pumping plants are available so on the basis of availabledata the water

production and actual electrical consumptionof the different project was derivedand

summarisedin thetable4.3

TECHNICAL iNDICATORS
Table43

TYPE OF
PROJECT

PRESENT
POPTJLA
TION

~

NO.OF
HOUSE
HOLDS

ANNUAL
ELECTRICAL
ENERGY
CONSUMPTI
ON in
KWhIHH

ANNUAL
WATER
PRODUCTIO
N in million
litres/HH

ENERGY
CONSUMPTI
ON
KWh/M3/HH

PipeMNP-45L
~______

33294 4161 125 1667 0.075
PipeMNP-70L 26466 2036 81 867 0.093
PipeMNP-7oM 32848 3650 52 858 0.061
PipeMNP-70S 14234 1780 41 385 0.107
PipeARP-40L 34103 3790 26 473 0.054
PipeARP-40M 38783 4310 38 788 0.048
PipeARP-70S 16455 1176 lii 630 0.176
PipeNAP-70L 69103 7678 43 1471 0.029
PipeNAP-70M 19708 2190 163 1471 0.110
PipeNAP-70M 64433 5370 70 1471 0.047
HP-plain 1514170 168241 0 42100 0
HP-rocky 99709 16618 0 1635 0

From the abovetable in can be seenthat Lohata(pipeARP-70S)shows the maximum

o.176KWhIm3/HH annualelectricalconsumptionandKandava(pipeNAP-70L)requires

the lowes0.029KWliJm3/}IH out of comprehensivepipewatersupplyscheme.Thehand

pump programmerequires no electrical energy. Therefore, it may be presumethat

independenceto electricalenergywill provideareliablesystemfor arural area.
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FINANCIAL ANALYSIS

For comparativeperformancestudy, theTotal annualcostperhousehold,and subsidyper

householdwastakenasthemeasureofthefinancialindicator.

TotalAnnual CostPerHousehold

For a sustainablesystem, Total annualcostlhouseholdis the amount, which should be

recoveredeveryyear. In the presentcase,Total annualcost per household hasbeen

calculated by updating the project cost to base year 1997 by adopting average annual

inflation factor 7.9 for the penod 1978 to 1990 and 9.7 for the penod onwards (World

developmentreport;1986,1992,1996).Theupdatedcost oftheprojectis multiplied by the

cost recovery factor assuming an annualinterestrate 10%. 0 & M cost was available

since1989-90(except1992-93) On thebasisofavailabledataaverageannualcost for the

baseyear 1997 was calculated.The 0 & M figure receivedfrom the office does not

includeelectricalexpenditureandindirectexpenses.Annualelectricalenergyexpenditure

was derived from the annualelectrical consumptionmultiplied by the rateof electrical

charges Rs.2.0 per kWh. Howeverindirect expenditurewasnot calculatedasno separate

staff is engaged for maintenance staff.

Annual Subsidyperhousehold

Subsidy per household will also indicate the sustainability of the system, as for a system

to be sustainableits operating cost should be fully recovered. As mentioned above

average annual income is derived from the available past data and using the average

annualoperatingcostdenvedfor thebaseyear 1997, annualsubsidyperhousehold was

calculated.

Total annualcostperhouseholdandsubsidy per household is given in table 4.4
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FINANCIAL INDICATORS
Table44

TYPE OF NO.OF CAPITAL ANNUAL TOTAL ANNUA ANN
PROJECT HOUSE

HOLDS
COST
RECOVER
Y(Rs in
lacs)

MAINTENAN
CE COST (Rs.
in lacs)

ANNUAL
COST /HI~

L
INCOM
E (Rs. In
lacs)

UAL
SUBS
IDY/
RH

PipeMNP-45L 4161 35.71 18.10 1293 2.20 382
PipeMNP-70L 2036 7.16 5.80 637 1.10 231
PipeMINP-7oM 3650 7.79 6.20 383 1.30 134
PipeMNP-70S 1780 6.34 4.60 615 0.65 222
PipeARP-40L 3790 15.64 4.20 524 0.15 107
PipeARP-40M 4310 10.66 6.00 387 1.20 113
PipeARP-70S 1176 2.42 5.80 699 2.25 302
PipeNAP-70L 7678 28.71 12.50 537 2.30 133
PipeNAP-70M 2190 18.20 9.10 1247 0.65 386
PipeNAP-70M 5370 31.95 14.10 857 1.50 233
HP-plain 168241 264.4 34.60 178 0 21
HP-rocky 16618 19.50 2.30 131 0 14

From the abovetableit is obviousthat the total annualcost per house hold for the hand

pump in rocky areais minimumand requiresthe leastsubsidyof Rs 14 per household.

TheNaugarhgroup(pipeMNP-45L)and Jansagroup(pipeNAP-70M)showsthe highest

total annualcostper household i.e. aboutRs 1300 and also maximumsubsidywhich is

aboutRs400perhousehold.

4.4 SUMMARY

From the above it can be seenthat though the all the projects were preparedand

implementedby single agencyU.P. Jal Nigam as a top down technicalbut they differ

with eachotherasthe strategyadoptedfor the formulationof eachprojectdiffer to each

other.

ProjectfinanceunderMinimum NeedProgrammeis formulated assuming that sufficient

revenue may be collected from the house connection. These programmeswere

implementedin thedraughtproneareas.Therefore,conceptof adequatewatersupplywas

adoptedto formulatetheproject
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Accelerated Rural Water Supply Programmeis based on the concept ‘some to all not all

to some’ andsorateof watersupply in theproject is kept just sufficient for household

useand so only community water points were proposed.Maintenancecost is to be

subsidisedby thegovernment.Coverageofthe maximumpopulation,with anintentionto

provideat leastonesafedrinking water source for every 250 persons.

Netherlands Assisted Programme,too, adoptedthe top down approachin subproject—I

andIV with interim evaluationofproject implementationandaddendumthereupon.In the

latter phasei.e. year 1991, conceptof integratedapproachto involve the beneficiaries

were adopted in project preparation and sub-projectV, for rural sanitation in Tikari

village, one of the village alreadymcludedin water supply project,were formulatedto

promotehousehold latrine. To bring up the commumtyparticipationin the Varanasi

regiononeof theNGO is also engagedby theNetherlandsGovernment.This is working

independently.

Table4.5 showsthevariousaspectoftheprojectin study
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DIFFERENTPAI~AMETERSOF THEW!S PROJECTUNDERSTUDY Table

ECT Fundin Rate of SC/ST Water Water Topogr Developme Per Design
g water populati supply tariff aphy nt of the capita period
agency supply in

litres!
capita

on
covered

point Rs Per
month

area cost in
Rs.
(1997)

pipe-45 L State 45 40% SP and HC 20 Platea undevelope 788 30
Govt supplemen

ted with
IM-Il

u d

pipe-70 L State 70 24% SP and HG 20 plain Under 198 30
Govt supplemen

ted with
IM-Il

developme
nt

pipe-70M State 70 24% SP and HC 20 plain Near 167 30
Govt supplemen

ted with
tM-Il

market

pipe-70S State 70 23% SP and HC 20 plain Under 243 30
Govt supplemen

ted with
IM-Il

developme
nt

pipe-40L Central 40 22% SP 0 plain Developing 256 15
Govt. supplemen

ted with
IM-Il hand
pump

pipe-40M Central 40 15% SP 0 plain Developing 174 15
Govt supplemen

ted with
tM-Il

pipe-70S Central 70 14% SP and HG 0 plain Urbanisatio 92 30
Govt. supplemen

ted with
IM-ll

n comtng
up fast

pipe-70L Netherl 70 13% SP and HG 20 plain Pen urban 324 30
ands supplemen
Govt. ted with

tM-Il
pipe-70M Netherl 70 15% SP and HG 20 plain Under 682 30

ands supplemen developed
Govt ted with

tM-Il
pipe-70M Netherl 70 14% SP and HG 20 plain Pen urban 379 30

ands supplemen
Govt ted with

lM-ll
Central 40 22% tM-li hand 0 plain Under 140 15
Govt pump developed
Central 40 39% tM-li hand 0 platea undevelope 161 15
Govt. pump u d
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CHAPTER-V

Performanceof Water Supply
atMicro level

5.0 INTRODUCTION

Theanalysisof thefield dataand findings hasbeendiscussedin thepresentchapter.The

completeanalysishas been divided into six sections. Section one discus the general

profile (literacy, health hygiene awarenessand economic status) of the householdto

assessthe socio-economicstatusof the project area. Sectiontwo dealswith the users

preferenceto usethe safedrinking water facility in theirarea. Sectionthreedealswith

functioning and reliability of water supply project in the area. The quantity of water

collectedfor householdpurposes,quality of watersuppliedand useof alternatedrinking

water source in caseof break down of the existing source have been analysedand

discussedin this section.Operationandmaintenanceaspectsuchasbreakdownperiod,

time lapsto restorethe existingwater supplyandthe costrecoveryhavebeendiscussed

in sectionfour. Thevillager’s preferencefor an improvedwatersupply systemandtheir

willingnessto pay for areliableandregularsupplyhasbeen assessed in section five. The

findingsofthefield surveyhavebeensummarisedin thelastsection.

5.1 SOCIO-ECONOMIC STATUS

To know the general profile of House Hold total 407 households (302 from

comprehensivepiped water supply project and 105 from hand pump project) were

interviewed about their educationlevel, awarenessabout health and hygiene, with
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specific referenceto safe drinking water, and income level of the family. The general

detailsof thehouseholdsurveyedaresummarisedin thefollowing table- 5.1

~TETA1LOF THE HOUSE HOLD SURVEYED~ Table-5.1~

W/S
System

Nos of HH
Surveyed

Male Female General SC/ST Basic HS Above HS

piped 302 252 50 111 191 94 149 52
HP 105 95 10 60 45 52 38 14
TOTAL 407 347 60 171 236 146 187 66

The out comeof the surveyresult is tabulatedin annexureVa.andbriefly discussedas

follows

5.1.1 Literacy
Literacy level fChhart- 5 1

17%

(J~37%
I

OBasic
~HS level
~>HSlevei~

46%

Out of 407 House Hold surveyed, the

level of literacy found in the area is

shownin the chart5.1 It is obviousfrom

the chart that about 37% population is

either illiterate or know a little about reading and writing. However, about 63%

population has adequate literacy i.e. highersecondarylevel or abovehighersecondary.

The literacy below higher secondary variesbetween14% lowest in Chahaniagroup of

villages (pipeMNP-70L) to 77% in Hand pump project (HP-rocky) in plateau region.

Further,it maybeobservedfrom thetablethat thepopulationis moreliterate (about69%

population is above Higher secondarylevel) in plain reason While, on the other hand,

only 32% population has a literacy level above Highersecondarylevel in plateau region

Inference: Literacy ispoor in theplateauascomparedto thegangeticplain. It mayplay

an important role to understandthe health andhygieneaspectandso useofsafewater

sourcefrom healthpoint ofview.

5.1.2 Health andHygieneAwareness

In the study region,only 11% are fully awareof the importance of safe drinking water

and its link with diseasein oneareother way. It is evident from the chart 5.2 depicted,
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herein, that 67%household know a little about the _______________ _______

Chart 5.2

importanceof safe water. The household are Awareness about health and
Hygiene

aware of some of hygiene practices as washing

the hand before taking food, to keep the dnnk I

water closed etc. (concluded the discussion with

the villagers during survey)but not awareof the

link between water and related diseases.22% of o completely unaware . A little Aware

the household surveyed showed their complete D fulty awared _J

ignorance.Programme wise health hygiene awareness is given in the table 5.2 below.

From the table it can be seen that health and hygiene awareness amongthe villagers is

moreor less samein all projects except in HP rocky projects where only 3% users are

fully awareof thehealthhygieneaspectof thedrinkingwater.

HEALTH HYGIENE AWARENESSIN DIFFERENT PROGRAMME

~LTable52-~
Health Hygiene

Awareness

Pipedwatersupply projectsunder India— Mark—II HP

MNP ARP NAP HP-plain HP- rocky

Unaware 25% 21% 24% 20% 17%

A little 69% 65% 63% 67% 80%

Fully aware 7% 14% 8% 13% 3%

The study outcome establish that the there is a large area (about 89%) where villagers are

either ignorant about how health is affected by dnnking water or in absence of factual

knowledge, misconceptions andvagueguesses are used to explain the health problem due

to unsafe water.

In NetherlandsAssistedProgrammePSUfoundation,an NGO,wasinvolved to promote

the community development and awarenessbut no datacould be obtained from the

concernedagencyto substantiatetheeffectofthesameon watersupply.

Inference: Comparingthe outcomeof thepresentsurveywith that ofa previoussurvey

result conductedby UNICEF, which statesthat 88-95%peoplebelievethat baddrinking
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water causeshealthproblembut unawareof the type ofproblem(Ghoshet a!, 1995), it

may be inferred that not much attention has beenpaid to promote health hygiene

awareness.From table 5.2 it canalso be concludedevenafter beingconvincedwith the

Importanceof health hygienepromotionfor a effectiveuseof safe drinking water, no

programmehasput a szgn~ficanteffort to bring up the health and hygieneawareness

amongstthevillagers.

5.1.3 EconomicStatus

Theannualincomeof the individual householdwasaskedto assesstheeconomiclevel of

the beneficiaries.Theannualincomewasassessedastold by thebeneficiaries.However,

in some cases it is assessed by the interviewer through indirect

questiorildiscussions/observationswherevillagers were not coming up with the straight

answerdue to one or otherreason.The respondenthasbeencategorisedasverypoor if

his annualincomeis less

than Rs 12,000; poor if ANNUAL INCOME OF THE HH Chart 5.3
RS.,000

his annual income falls 50

between Rs. 12,000 — 40

30,000; average if his 30
~ 20

annual mcome is m a 10

between Rs31, 000 — 0
<12 12-30 31-60 >60

60,000;aboveaverage if ~region ~pipe hp Poly. (region)

annualincomeis greater

than Rs 60,000. Though thesevalues may not be true but gives an indication of

economicstatus.

Out of 407 householdsabout30%belongsto the very poor category,while about 50%

fall into the poorcategory.Table 5.3 showsthe percentageof householdsfalling under

different categoryin pipedwatersupplyprojectandhandpump projects.
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ECONOMIC STATUS OF HOUSE HOLDS Table53

Annuallricome(RS) <12,000 12000-30000 31000-60000 >60000

Piped 24% 47% 21% 8%

Handpump 38% 47% 13% 2%

The above table indicates that about 75% population belongs to the poor /very poor

categoryand average annual may be takenasRs 20,000.Further, project wise analysis

showsthatthe in Lohatagroupof villages(pipeARP-70S),whereweavingis comingup

asa cottageindustry,households have the best economic status i.e. about 50% belongs to

the moderateor high income and averageincome per household may be taken as

Rs.60000. In Tikari groupof villages(pipeNAP-70M coveringmost of the pen urban

villages), about45% householdshaveaverageincomeaboutRs.40000.While households

in Jansagroup of villages (pipeNAP-70M) and India-Mark-il HP (rocky) project area

showsthelowestincomelevel whereabout90%thepeoplebelongsto pooror very poor

category.

Inference: The abovefinding indicates that the general economic condition of the

plateau region is very poor as comparedto theplain area. The economicstatusof the

area maydeterminethepayingcapacity of thepeoplein the area and this along with

otherfactorsmaydeterminethepeople‘s demandfor a improvedandconvenientsystem.

ThecaseofLohatagroup of villages(pipeARP-70S)whereabout90% householdshave

optedfor house connectionssupportsthe aboveview. No doubt along with economic

i alueothersfactorsdo affectthe houseconnection.

5.2 UTILISATION

Available dnnking Water Sourcesand usersPreferencesin water supply projects are

shown in the table 5.4. The number of house holds using safe source for drinkingwaterin

theVaranasiregionis 311 out of 407 household[74%]. The usepatternof the different

water supply mode in piped water supply project is depicted in Chart 5.4 which shows
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that 124 out of 302 household [41%] house holds use house connection and 34 out of 302

households [11%]people use to take dnnking water from stand post.

USEPATTERN OF THE DRINKING WATER SOURCE. ITab1e-5.4~

Type of
System

Tota’ HH
surveyed

Existing source used
HC PSP IM-Il Pvt.HP Welllriver

Piped W/s 302 124 34 58 26 60

I.M-II HP 105 0 0 95 6 4

TOTAL 407 124 34 153 32 64

Thustotal 158 households[52%] areusing
Chart 54

piped water supply facility while58 Water supply system used as i~

households [19%] are using India-Mark — alternative

II HP. Only 29%householdsarestill using n~rI

traditional source/shallow private hand (5) Well source
20% I

pump, which may not be taken, as safe i (1) ~
HC

source. Thus in pipe water supply project 41%

against76% coverage[205 villages out of

268 villages which are beingsuppliedby (3)~a

the pipe net work actually] about 52% 19%

house holds are using the piped water

supply source of drinking. To cover the ~ (1) pipedHC • (2) pipedPSP I

o (3) India ~rk-li HP ~ (4) private HP I
rest 24% the piped watersupply projects

• (5) Well 0(6) natuarl source

were supplementedby India Mark Hand

pump. Now, taking the both safe mode of supply (pipe as well as Hand Pump) the

utihsationof safesourcegoesup to 71%.

In caseofpipedwatersupply projects(table 5.5) most encouragingresult is from small

pipedwatersupply projectwhereout of 59 households48 [81%] householdsare using

the piped water facility as comparedto 40% lowest in the large piped water supply

projects. The highestutilisation ofpipedwater facility without supplementedby India—

Mark —II HP is Lohatagroup of villages (pipe ARP-70S)where95% household are

using safe source of drinkingwatersupply. Contraryto it only 48%householdsareusing

PsP
11%
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safesourcefor drinking water in Chaubeypurgroup of villages (pipe ARP-40L) water

supply project. Now, if we further,examinecritically, thepossiblefactorsmaybe

• The rateof water supply 40 litre per capita per day is not sufficient for a piped

water supply project that too where there is no specific measure hasbeenintroduced

to check the leakage.

• The criteria not to provide the house connection were not strictly followed due one

or other reason.

• The small projectmaybemanagedin abetter waywith comparativelylessefforts

and less operative expenditure

Table-5

.

VT1OUSEHOLD USING THE DIFFERENTMODEOFSUPPLYIN TIlE PROJECTAREA

Size of

project

Household

surveyed

WaterSupply In Usein

HC SP IM-il HP Pvt HP WelllRiver

Large 127 30 9 21 14 25

Moderate 116 34 17 22 6 21

Small 59 78 3 7 2 7

Drinking Water Source Used by People UndeiChart 5.5
HP Project

natuarl
Well — source
AOl
-I /0 ~— India Mark-Il

• (4) pnvate HP

India
Mark-Il [0 (5) Well

0(6) natuarl source

Theoneof thereasonfor suchahigh

The use patternof the existing water

supplysourcein the in areacovered

under hand pump programme is

shown in chart 5.7 which indicate private

that about 90% hand households HP
6%

falling underhandpump programme

is using the facility provided. The

most encouraging result is found in

the HP-rocky programme where

almost 100% households use the L

India Mark-il handpumpfor the drinking purpose.

percentagemaybe

• Thescarcityofwaterin thearea
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Distance prefered to move for safe source during breakdown Chart 5.6

80 0
70.0

~, 60.0
c~50.0
C 40.0

30.0
200
10.0
00

• Povertyof the region which motivate to use the community water point

Inference: Theabovefindings indicatethat theutilisation ofsafesourcefor drinking

purposein theregion Varanasiis 74%, varying between48% to 95% in variousprojects.

In may, also communitystandpostdraw the leastattentionin pipedwater supplyproject.

Pipe water supplywithout houseconnectioncouldnot adhereto the designnorm. Also,

the rate of water supply affects the availability of the water at consumerend. The

utilisation of theserviceprovided also, dependon the scarcity of water source in the

area. Lookingat the chart 5.5 it maybe inferred that villagersprefer to a safedrinking

watersourcewithin 50 meters.

5.3 FUNCTIONING

5.3.1 Quantityofwater collectedandusersperceptionaboutquality of water

QUANTITY

Thewatercollection and usersperceptionaboutquality is shownin the table 5.6. The

villagers on average collects 20 litres per capita per day for household purpose including

drinking. Thewater collection variesbetween9 litre percapitaperday from handpump

in rocky area (H-2) to 30 litres per capita per day in moderate piped water supply project

underMNP.

0-50 50-100 100-150
prefered distance in mts

150-250
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I~JILLA(iERSPERGEPTIONABOUT QUALITY OF WATERSUPPLIEI~ Table 5.

Type of

Project

Water

collected

lIc/d

Qualityofwater FunctioningofSystem

Good Smellin

glbad

taste

Dirty Good Satisfact

ory

Poor

Pipe 20 76% 8% 10% 9% 30% 53%

HP 14 79% 5% 16% 14% 48% 38%

Comparingthe water collection in piped water supply project, we find that Chaubeypur

group of villages (pipe ARP-40L) ranks first where collection is about 68% of the

designedrate of water supply and it is minimumin Lohatagroupof villages (pipe-ARP-

70)where it is only 20%ofthe designedrateofsupply. First handit gives an impression

that the efficiencyof distribution network maybemore.But consideringthe numberof

water point in the system, it may be seen that first hand conclusion is not truebecause of

the fact that total water delivery from the system is dependent of water point. Also, if we

compareit from the 70 litres per capita per day, which is for house connection we, may

see that it is around40 %. The low percentageof water collection in Lohata groupof

villagesmaybe interpreted as availability of fewer water supplies to the consumer end.

QUALITY

Theuserperceptionaboutquality ofwateris basedon physicalparameterssuchastaste,

odourand colour. From the abovetable it seemsthat about80% HR receivethe good

quality ofwater.Only about20%complaintsof badtaste/ badodour. In generalwater

quality seemsto be goodbut if weconsiderthe individualproject, wemay seethat Jansa

groupof villages andNaugarhgroupof villages under pipedgroupand India Mark-TI

handpump(rocky) show somequality problemwherepeoplearecomplaining of odour

problemandphysicalproblem.Theauthorcould not recordthoughfurther reasonfor it,

but it canbesuspectedthat thewater may be dirty for the two reasons.It maybe dueto

the improperfunctioningof treatmentplant in Naugarhgroupofvillageshavinga surface
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sourceand afiltration unit andotherreasonmaybe leakagein thedistribution network.

While in handpumpcaseit is due to high iron content,as stainingof somehandpump

platformwasobservedby authorduringthevisit to the site.

Inference: Thequantityofwater collectedvaries9 to 30 litresperpersonin the region.

Thewater collectionin caseofpipedwater supplyproject normally 50% morethan that

ofspotsourcesindicatesthat water collection is a factor ofdistanceof the safesource

from the house.In generalit maybe concludedthat in the Varanasiregionexceptplateau

region, the water point is able to supply apparentlygood quality of water. However,

further reconfirmation of quality of water is essentialby conducting biological, as

contaminationmaynotbe ruledout in an intennittentpipedwater supply.

5.3.2 Villagersperceptionaboutfunctioning ofprojects

So far functioning is concerned,out of 302 householdssurveyedin the comprehensive

pipedwatersupply project, 160 [53%] householdsratethe functioning of pipedwater

supply project poor while 27 [9%] rateit as good. Further scrutinising the different

projectswe fmd that the functioning of Naugarhgroup of villages (pipeMNPs-45) is

worst whereabout90% usersrateit poor.Next to it is Baragaongroupof villages (pipe

ARP-40M) whereabout70%rateit aspoor. UnderHandpumpprogrammeIndia Mark-

II handpumpin plain area(H-i) scorestheminimumonly 24%so far poorfunctioningis

concernednext to it standsthe small pipedwater supply project which score36% and

42%respectively.

Inference: No watersupplyproject isfunctioningwell. Thelargeprojects‘functioningis

very poor. However, comparativelythe smallproject and handpump in the plains is

providingbetterservicewheremorethan50% acceptsit assatisfactory.

5.3.3 Dependabilityon supplementarywatersupplysource

The table 5.7 showsthealternatesourcefromwherethebeneficiariescollectwaterduring

breakdownof thesystemtheyuse
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~HOUSEBOLD USING THE ALTER/VAlEW/SSOURCEDURIV(J BREAKDOWN I Table 5.

Mode of

supply

Nos.

users

of Alternatesourceof for dnnkingwaterused

Solely depends

on the system

provided

India-mark-Il

pump

Pvt Handpump Well/River

Piped 158 22 36 32 68

IndiaMark-lI 95 31 0 5 59

From the abovetableit is obviousthat only 14%householdsfully dependson the piped

watersupply and 33% dependson thehandpump programmesolely. Moreoverpiped

watersupply is backedup by 23%and thus overall 37% householdsusethe safesource

of watersupply in pipedwatersupply region.About 65% householdsusethe traditional

sourceduringthe breakdownperiod.If we compareit from the utilisation of safesource

in normalpenodwemayfind that about50% switchoverto thetraditionalsources.

A systemwill be saidmorereliableif householdwithin theproject areawho is using the

safemodeof supply doesnot switchoverto thealternativesource.Thereforeto assessthe

reliability of a system,percentageswitchoverfrom the safemodeof supplymaybe taken

as a measurefor reliability. Table 5.8 shows the percentagehouseholdsusing the safe

sourceduring thebreakdown.

Thoughoverall percentageadhermgto thesafesourceis about35% in both HP andpiped

water supply, but if comparethe individual project we find that under hand pump

programmethehandpumpin therocky region is not reliable.Themainreasonfor this is

drying up of thehandpumpbore-well during the summer [Informationgivenby villagers,

who couldnot beverified at siteasthesurveywasdonein the winter season].In piped

watersupplyproject four projectsnamelypipeMNP-45L,pipeARP-40L, pipeNAP-70L

and pipeNAP-70M show remarkableshift from safe sourceto the private /traditional

source.If weexaminefurther,we find that exceptNAP-70M (Tikari group)all thethree

projects belong to large group and are covering more than 35 villages. MNP-45

(Naugarhgroup)falls in rockyterrainandarea’ssocio-economicconditionis poor.The
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PERCENTAGE USE THE SAFE MODE OF SUPPLY Table5.8

PROJECTTYPE % USING SAFEMODEOFWIS RELIABILITY

Normalsituation Breakdown

PipeMNP-45L 65 25 38

Pipe MNP-70L 85 50 59

Pipe MNP-70M 65 45 69

PipeMNP-70S 85 50 59

PipeARP-40L 50 20 40

PipeARP-40M 65 35 54

PipeARP-70S 95 55 58

PipeNAP-70L 45 25 56

PipeNAP-70M 90 65 72

Pipe NAP-70M 75 20 27

Hand Pump- plain 95 35 37

Hand Pump-rocky 80 0 0

areais scatteredalso wheresafesourcesarescatteredtherefore,distancemaybe oneof

the reasonto switchoverthe nearestsource.(Chart 5.6) ARP-40L (Chaubeypurgroup)

lies in gangeticplain wherewells andprivatehandpumpsareavailablein vicinity. NAP-

70 L (Kandavagroup) lies at the out skirt of VaranasiCity. Thougha largenumberof

handpumpshavebeenprovidedto supplementthebreakdownperiodbut it is foundthat

out of 12 only 3 usersmoved to the safe source(India-Mark-Il) which is within 50

meters.TheresultofNAP-70M somewhatsurprisingasthis areahasgot much attention

under the Netherlandsprogramme. In addition to water supply, rural sanitation

programmehas, also, been implemented in this area. To support the programme

community participationand health hygiene aspect has been integrated with the rural

sanitationprogramme. Eventhoughpeoplearenot veryparticularto usethe safesource

for dnnkingpurpose. The areais closeto theCity Varanasi;evensomeof the areais in

the municipal limit, which shows the urban natureof areawhere higher literacy and

health hygiene awarenessis seen. It further strengthensthat in piped water supply

convenienceis not only one of the factorsbut plays a dominantrole. Villagers prefer a

sourceneartheir housewhetherhandpumpor a houseconnection,(basedonsomeof the

conversationwith thevillagersduring survey. ]
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Infrrence: From the aboveit maybe concludedthat inpipedwater supplyIndia-Mark-Il

handpumpprovidesan additional supportand thus strengthenthe reliability of water

supplysystemin project area to someextent. While handpumpprogrammehas no such

scope.It mayalso beperceivedfrom theabovethat user‘s convenienceis oneof the key

factorfor utilisation ofanywater supplysystem.

5.4 OPERATION AND MAINTENANCE

5.4.1BreakdownPeriodand timelapsin repair

A VERAGESUPPLYHOUR

The averagewater supply period, break down period arid time laps in restoring the

facility asperceivedby the usersare shown in the table 5.9 Water supply hours varies

between2 hrs to 6 hrs in comprehensivepipedwatersupplyproject. Theusersof Lohata

groupof villages (ARP-70S)receivethemaximum water supply for 6 hrs while about

two hourswatersupply is receivedin largewatersupply project(MNP-45L and NAP-

70L). From thehandpumproundtheclock supply is availableHowever,during the visit

users informed that in general hand pump remains in use for about 12 hrs

BREAKDOWNPER!Q12

The breakdownperiod is betweenl6daysto 177 days.Theminimumbreakdownperiod

of 16 daysreportedby userswasobservedin hand pumpin plainareaandmaximum177

daysin largepiped water supply projectNaugarh group of villages.The main causeof

thebreakdownwasreportedto be electric failure in thepipedwaterprojectwhile in HP

projectit is due to themechanicalwearand tear or drying up of thesource (informedby

villagers during interview). To get the official figure, logbook that keepstherecordsof

water supply hours,electricity andpump operationwas seen. In most of the caseswater

supply washeldup dueto electricfailure, which rangesbetween13 to 56 daysduringthe

periodJu1y1996-June1997. And rateof watersupplyvariesbetween4 to 9 hoursperday

Sing/i, Ramesh 79 MSc. Thesis



PerformanceofW/SProjectsat Micro Level Chapter-V

In caseof handpump the lapsperiod in restorationof breakdownrangesfrom 1 day to

90 days.Upperlimit is only in thecaseof handpump in rocky region(H-2) whereduring

summerdrying up thesourceis main causewhich is restoredafterfirst rain(information

receivedfrom villagers at formal talk). The normal time laps in handpump restoration

falls between1 to 15 days. In pipedwatersupply electric failure is themain causefor

laps of longer penod to restore the water supply. According to Jal Nigam officials

involved with the maintenancework, in handpump casenormally repair is carriedout

within adayor two, but theyacceptthat in somecasesif dueto communicationgapsome

handpumpsremainsnon functioningfor 10-15days.

Time laps in repair is an indicator of regularwater supply while hours but day is an

indicatorof uniform supply. During formal discussionvillagers shows theresatisfaction

if theymaygetaregularfixedhourswatersupply

VERAUE W/5i-irs IDAYAIVJVUAL8Ri~AKDUWIV, lIME LAPSIN REPAJ1I liable 5.s1
Typeofproject Averagehrsof W/S

supplyper day

Annualbreakdown Time laps in

restoration

PipeMNP-45L 1.7 177 5-90

PipeMNP-70L 3.2 112 3-20

Pipe MNP-70M 3.7 114 2-10

PipeMNP-70S 2.4 118 2-30

PipeARP-40L 2.5 101 1-10

PipeARP-40M 3.5 123 3-20

PipeARP-70S 6.4 87 2-10

PipeNAP-70L 2.2 118 2-15

PipeNAP-70M 1.7 143 2-10

PipeNAP-70M 3.3 175 1-8

HandPump-plain 24 16 1-10

HandPump-rocky 24 60 30-60

Inference: Nopipedwatersupplyproject is ableto supplywaterregularly anduniformly

Themain reasonfor irregular andnon uniform water supplyis erratic natureofelectric
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supplyin the rural area While in rockyarea handpumpprogramme,thedrying up of the

sourceis a bigproblem.It mayalso beobservedthat in rural area of Varanasi region24

hours watersupplyis not an issue. In rural areafixed hoursupplyis an issue. This may

be oneof thereasonsfor satisfactoryratingfor functioningofpipewatersupplyproject

Comparing the respondentfigure for break down with official figure there is a big

discrepancybetweenthe two. Thefield datamaybesomewhat exaggerated One of the

reasonsmay be consumer‘s dissatisfactionwith thepresentfunctioningofpiped water

supplyproject.

5.4.2 Reasonfor unsatisfactoryworking of watersupplyproject

Villagersperceptionfor poorfunctioningof watersupplyprojectsareshownin table 5.10

I USERSPERCEPTIONS FOR POOR FU~C]iONll~GOF PROJE~TS~b1e5.10
Mode of

supply

Highly

Technical

Poor

maintenance

Poor

management

Demand/bc-

al reason

No

response

Pipedw/s 44 83 103 10 62

IM-ILHP 19 19 54 0 13

The total respondentin the survey areawas given multiple choicesto identify the

probablereasonfor poor functioning of the projects.The results show that, in caseof

comprehensivepiped water supply projects, 186[61%J households feel that poor

maintenanceand poor managementas a key factor. Only 15% of householdconsider

technicalfactorsforpoorperformanceofthepresentsystem.

In caseofIndia —Mark-Il handpump69%household considerthepoormaintenanceand

managementis responsiblefor management.18% ofhouseholdsconsidertechnicalfactor

that too in rockyregionwhereit is drilled by specialrig machine.

Author contactedthe division level responsibleagency and tried to collect some

informationaboutthe operationandmaintenancesystem.TheU.P. Jal Nigam carriesout

only break down maintenancework becauseno sufficient fund is available for the

operationand maintenanceof piped water supply projects.Thereare some guidelines

issuedby theUP JalNigamfor operationandmaintenanceof handpumpandpipedwater
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supplyprojectsbut thereis no setnorms. Thedivisionsresponsiblefor capitalworkalso

look after themaintenancework, so it becomesthe secondarywork ascomparedto the

targetorientedcapitalworks,which drawmoreattentionoftheagency.

Inference: Theaboveanalysisindicates that operationandmaintenancework has not

beenemphasisedby the implementingagencydueto oneor otherreason.

5.4.3 Presentpaymentstatus

Watertariff is levied attherateofRs.20permonthwith a rebateof 10%rebatefor timely

paymentin watersupply projects.The percentageof householdspresentlypaying for

waterin comprehensivepipedwatersupplyprojectsaregiven in table5.11

USERSPAYINGFOR WAThR1 Table511

Project MN?-

45L

MN?-

70L

MNP-

70M

MN?-

70S

AR?-

40L

ARP-

40M

ARP-

70S

NAP-

70L

NAP-

70M

NAP-

70M

RH

surveyed

28 36 29 26 29 29 33 34 30 28

RHpaying 4 17 9 14 3 8 27 5 8 11

Percentage 14 47 32 54 10 28 82 18 28 39

Out of 59 householdof small water supply project 41 households[70%] arepaying.

While in moderateand largewatersupplyprojectsout of243 householdsonly 64 [26%]

householdsarepaying for water.No householdis payingfor communitiesstandpost. In

handpump projectsno water tariff is levied. To know the reasonfor no paymentthe

householdswereinterviewedwith multiple choices.About35%householdsaidthatwater

supply is not reliableand regularwhile 30% said that they do not demandthe system.

Only 18%saidthatwatersuppliedis not adequateandunimproved.In caseof Indiamark

—II HP, out of 105 householdssurveyed,43 [41%]saidthat the handpump locationis not

as per demandand due to one areotherreasonthey arenot using, so why shouldthey

pay. Unreliability and irregular supply was not eventhe issue in this caseonly one

household respondedthis reason.About 28% household considersthe hand pump as

unimprovedsystem.
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Inference: In piped water supplyprojectsonly 35% are payingfor the services.The

smallerprojectsshowa betterresponsewhere54-82 % is payingfor the water indicates

theusersfelt needfor pipedwater supply But if we lookfrom thecost recoveryaspect,

wefind that onlyl4% of theannual maintenancecost (including electricity charges) is

beingrealised.

Thetotal annual costper household in differentpiped water supplyprojects varyfrom

Rs380to 1300 while tar~ffis only Rs 24Operannumper householdindicate no project

mayrun without externalsupport

5.5 FELT NEEDAND WILLINGNESS TO PAY

5.5.1Villagers Felt NeedFor ImprovedSystem

(a) FeltNeed

Table 5.12 showsthat out of407 householdssurveyed204 (50%)householdsoptedfor a

regular and uniform pipedwater supplysystemwith houseconnections,while 144(35%)

households preferred India Mark-Il handpump. The demandfor public standpost in

pipedwater supply is only 4%. About 8%households showed theirmterest for protected

well. As they feel thattheycandraw water from thewell for irrigation, too,

WATER SUPPLY SYSTEM DEMANDEDI Table5.12

Typeof
Project

- . Impro ved Wathr SUppIyDeñianded - - -

Pipe-HC PipeSP- IndaMark-U HP Protected.WeII No -

L - - -- -. response~
Piped 137 11 115 31

3

8

12India 67 4 29
Mark-Il
Total 204 15 144 34 20
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0 Convenience

Dmangement

U technology
Sno resp

D maintenance~
J

Chart5.7 The convenienceseems to
REASON TO SELECT THE WIS SYSTEM

I be one of the important
no resp.

mangement 30/

9% factor to chosethe project,

asis clear from theadjacent

chart5.7 which depicts that

technobgy about 50% house hold
13%

chose the system for his

__________________________________ convenience. About 25%

householdsare in favour of

a system,which should be easyin maintenance.While technologicalfactorcontributes

only 13%, from userpoint of to select a system.Further, It may also be inferredthat,

presently,local managementis not a key issue for villagers for selectionof type of

project,asonly 9%respondedfor an easilymanageablesystem.However,if wecombine

it with maintenanceaspect,which too is apart ofmanagement,the figure comesout to be

34%,which mayplayasignificantrolein selectionof project?

Distancetravelled to collect the safewater is takenasindicator for convenienceandto

get a field data two community hand pump (India-Mark-IT) were observed for

continuously for twelvehours.Theresult is summarisedin table 5.13

WATER USEDAND DISTANCE COVERAGE-IM-Il [Fable5.1

Total

RH

Water

collected

in 12 hrs

Gender DISTANCE TRAVELLED

Male Female 0-10m 10-30m 30-60m 60-lOOm

GENERAL

BASTI

65 1022 39 26 21 28 16 0

HARIJAN

BASTI
98 1540 65 33 6 51 38 3

Reasonto Chose

maintenance
25%

Convenience
50%
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From thetable5 14 it is clearthat, in generalbasti,about 75% is movinga distanceof30

m from his house.While in caseofscheduledcaste(downtrodden)about55%userslie

within a distanceof 30m, about40% residingwithin 30-50mand only about5%people

prefer to a distance50-lOOm. Though this observationis very small and belongsto a

village in plain region andwhich is fully coveredwith India — mark—II hand pump, that

too in winter season,it givesan indicationof villagerspreferenceto travel a distancefor

collecting safewater. This figuresmoreor less supportthe figure obtainsfrom the field

survey.

Further,from thedatasheetit maybe seenthat out of 63 household in therocky region,

51[80%] household took converuenceasthefactorfor water supplyprojectascompared

to about50% in plain area.In plain areaabout50% of households stressmaintenance

andmanagementaspect.

Inference: The handpump andpiped water supply is the only system,which is in

demand. For selectionoftype ofsystemtwo issueshavecome—up;first oneconvenience

and other factor is operation and maintenance.The water supply systemshould be

convenientto thebeneficiariesandeasyin operationandmaintenance.

5.5.2 Willingnessto contribute

For areliableandsustainablesystem,willingnessto contributeto theprojectdemandedis

depicted in chart 5.8. Out of

Chart 5.8 407 households 226[60%] are

Willingness To Contribute for a Reliable and willing to contnbute by
Sustainable Water Supply System I providing labour at the time of

implementation.About 29% are

no contr.,...—~-— Shanng ready to share capital cost and
11% $ ~I •_— cost __________

29% DShanng cost 11% arenotreadyto contribute.
•Labourcontr. p Though villagers are ready to

contribute but they were not

ready to cormnit the amount,
__________________________________________which they will contribute.

Labour
contr.
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During informal discussiontheyopenout with a roughestimateof 1-2%of their income

in caseof capitalsharingand 1-2 personperhousefor 15 to 20 days.

The willingness to contribute is as high as 90 % in largepipedwater supply projects

againstan overall 80% in pipedwatersupplyprojects.In plateauregionit goesto 99%,

where out of 63, 62 are ready to contribute eitherby capitalcost sharing or by labour

contribution. Theprojectwisedetail has been shown in armexure Vb

Inference: The aboveanalysisshowsthat villagers are ready to contrthutefor a piped

watersupply. Thepresentsurveyseemsto beveryencouragingbut authorfeel that in the

real term first hand 8Oto 90% peoplemay not comeup for contribution. The reason

behindit is that during data collection authors tried to get afigure aboutwhat they can

contribute but villagers werenot ready to commitanyfigure. Experiencetoo showsthat

such a massivesupport in rural sector in presentset has never been encountered.

However, it clearly indicatesthat users will welcomecontributory approach and they

maybe broughtto self-helpmodelwithsomemotivationandsoftwareapproach.

5.5.3 WillingnessTo Payfor Water

An attempt was madeto know the villager’s willingness through a bidding gameto

explore the affordability of cost of water and their willingnessto pay. The resultsare

surnmarisein table5.14 andgraphicallyrepresentedin chart5.9

60 ______

40

20

0

-20

per
ce
nta
ge

Willingness To Pay Chart 5.9

_______ pipe
_____ihP
— — Poly. (HP)

Poly (pipe)

Rs per month /HH
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WILLINGNESSTO PAY FOR WATER USED [Fable5. 14~

Willmgness to pay for a reliable and convenient system

(R s /month)

80-100 60-80 60-40 40-20 <20 Cann’tpay No response

Pipew/s 12 13 60 110 69 26 12

IM-IIHP 0 0 9 33 52 10 1

Total 12 13 69 143 121 36 13

Againstthepresenttariff Rs20 permonthin piped watersupplyprojectsandno payment

in India mark-TI HP,37%of the households mayaffordup to Rs40 permonthandabout

25% may afford aboveRs.50per month. If we further analyse, we find that in the HP

projectarea,50% areready to afford Rs20 arelesspermonth.Thehousehold response to

paymorethanRs 100 per month carry some exaggeration while amount less than Rs 20

permonth showssomereservations of thevillagers. (An observation during study). The

reason maybe thepresentservice level and their ids-beliefin thesystem.

If we look into the individual project figure (annexureVc) we find that in pipeproject

area usersarereadyto payRs240 to 600perannumwhile in caseofhandpumpit vanes

betweenRs 60 to Rs200perannum.Householdsof Kandava(pipeNap-70L),Tikari(pipe-

NAP-70M) , andLohata(PipeARP-70S)arereadybetweenRs.400to 600while wantsto

paymoreor lessthetariff imposedi.e aroundRs240permonth.

Inference: It is clearfrom theaboveanalysisthat usersare ready to pay morethan the

presenttariff they are assuredto get a regular water supply. The observationsof the

willingnessto payseemto beaffectedby thepresentlow tariff which givesa baseto the

respondentmovearound. However, theseresultsshowthat thepresenttariff is low and

higherwater tar~ffcan be imposed,if a regular andfixed hour supplycan be insured.It

is also concludedthat villages at lying thefringe of town and havingbetter socio-

economicstatusareready topaymorefor watersupplyservices.
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5.5.4 Villagers’ Perceptionfor a SustainableWaterSupplySystem

From the adjacent chart
Chart 5.10

5.13 that 15% feel that
Respondent Perception: How The Water

Supply System Can be made Sustainable community partition can
provide sustainability to

the water supply project.
No Comm.

While 28% are of the
Response Part.

16% 15% opinion that a system
Comm. Part.

Privatisatio ~Privatisation which as per demand of
I i- n DSimple Tech. the beneficiaries will be

Demand~ 7 16% 0Demand oriented
r~ri~r~t&~ _________ more sustainable. 16% feel

•No Response
28% . that for sustainability and

Simple
Tech. reliability the pnvate
25% agencies should be

engaged. In

comprehensive piped

watersupplyproject, in Naugarhgroup of villages (pipeMNP-45L)which lye in rocky

terrain and large project, the highestabout 40% householdswere of the opinion that

community ownedsystemwill bemore sustainable.Next to it about30% again,a large

pipedwatersupplyproject, namelyKandawa group of villages. Technologicalissuewas

given much importancein Jansagroupofvillages,amoderatepipedwatersupply project

under NAP. However, exceptionallylow only 7% households gave weightage to the

demand orientedapproach. Contrary to it about50% households in Chaharna(pipeMNP-

70L), Cholapur (pipeMNP-70S)and Lohata (pipeARP-70S)support the demand-onented

approach for sustainability.

Inference:The result of survey gives a mix opimon and does not show any significance

relation with the different type of project. However, it is seen that demandonented

approachandusersinvolvement is thetwo main issues needto be addressed.
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5.6 SUMMARY

The region’s socio-economiccondition is poor. The utilisation of pipedwater supply

projects vary between45% to 95% (on average7s%),but only 35% arein continuoususe

of safe water source. Convenience is found to be one of the key factors for using a water

supply source. Villagersprefer to haveasourcewithin 60 metres.

For poor functioning erratic electric supply is one of the most important factors in piped

watersupplyproject while drying up the source is crucial in handpumpin rocky terrain.

Cost recovery is 14%oftheannual maintenanceexpenditure (including electricity) which

put a questionmarkon sustainabilityofwater supplyproject. Thewater tariff imposed is

Rs.240permonthwhile the total annual cost per house hold varies from Rs.390to 1300

in case of piped watersupply project and Rs130-180 in handpump project where no

tariff is imposed. Comparisonof willingness to pay and total annual cost (chart 5.11)

clearly indicate that technologyneed to be given considerable thought as no project

seemsto be sustainable. The topography, size of the project and urbanisation do affect the

water supply project.

TOTAL ANMJAL COST PER lIE,
RECOVERYAND WILLINGNESS TO PAY

1400 ~ ________________________
1200
1000
800
600
400
200

0

Chart5.11

~‘ TACH
_____Cost Recovery
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Poly. (TACH)
tinear(VVTPJ
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CHAPTER - VI

Data Envelopment Analysis

6.0 INTRODUCTION

This chaptercomprisesof five sections.The first sectiondealswith ‘what DEA mean’

and background. The second section deals with basic theory used to develop DEA

technique its application along with casestudy. The selection of inputs and out puts has

been discussed in section three and analysis has been discussed in sectionfour. The

chapter ends with conclusion

6.1 BACKGROUND

The production function can be statedsimply as the relationship describing the flow of

output for any given in-flow of resources. The production function can be interpreted as

the purely mathematical relationship, which defines efficient transformation possibilities.

Basedon this concept, Data Envelopment Analysis is an optimisation technique used to

measure the public sector efficiency which identifies the sources and amounts of in-

efficiency and I or providesa summarymeasureof relative efficiencies (Charneset al,

1983). DEA is based on the economic notion of Pareto Optimality which states that an

allocation of resources is said to be efficient if further increasein desiredoutput is not

possible through some alternateallocation, without dropping out any single output. The

DEA technique is developed using Farrel frontier methodology. It is essentially an

empirical calculus deriving from the implementation of relatively straightforward linear

programmes.

In the past, considerable works have beencarried out in the development of a set of

technique which havecome to be knownby various names - input-output analysis, linear
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programmingand programminginter dependentactivities etc. Linear programmingis

concernedwith finding a mathematicalsolutionof complex interdependentactivities in

thebestpossible fashioni.e. mathematicaloptimisation.

Production and cost functions have been estimated using Ordinary Least Square

regressionanalysiswhich is simple to implementand is frequentlyusedin evaluation

(Hammond, 1986; Tyler and Lee, 1979: Lee and Tyler, 1978). For the purposes of

efficiency measurementthe resultingaverage function, usedin leastsquareregression

analysisis a mis-leadingindicator of the efficient production possibilities in both theory

and practice. Furthermore,an average production function is inconsistentwith the

theoreticalnotionof a boundary function, which reflects on maximising behaviour. Thus

Ordinary Least Square analysis implies a non-maximising assumption such as

‘satisfying’behaviour.(Hammond1986)

Frontier performancecomparisonsflow directly from the definition of the production

functionitself, in which inputs arecombinedto generateoutput.Predictedratesof output

correspondingto given rates of factor input may thenbe said to representa technical

maximisationproblem.

Developmentof ‘simplex technique’ by Detzig, Order, Charnes and other has now made

this method generally applicable to the all type of linear - programming problems.

However, difficulties in performanceevaluation of public sector organisation are

experiencedueto lackof anyacceptableaggregateperformanceindicators,problemwith

combining multiple performancemeasuresand relating multiple output measureto

multiple input factors. The data envelopment analysis (DEA) models addresses

managerialand economic issuesand providesuseful resultswhere thereare different

types of resourcesused and differing type of benefitsachieved. Data Envelopment

Analysisalso,yieldsan objectiveevaluationof efficiencywherethereis noobjectiveway

of aggregatingeither input or output factor into a meaningful index of productivity.

(Akosaet al, 1995).
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6.2 BASIC THEORY

Theproduction function, which definesefficient transformationpossibilities,establishes

therelationship between productionandcosts.For a given factorprices,thecost function

mustbe interpreted asa frontier function, because it is impossible to achieve costs lower

than the minimum input requirements implied by the production frontier. The word

‘frontier’ is applied in either case because the function sets a bound on the rangeof

possible observations. Thus production may take place below the frontier but at no points

above it; analogously, costs can be observed above the cost frontier but not below it. The

amounts by which an organisation lies below its production frontier or the amountby

which it lies above its cost frontier, can be regarded as measure of relativeefficiency

Farrel first considered, overall efficiency into two multiplicative components:

OE~TE.AE

WhereTE is technicaland AE is allocativeefficiency.Eachof thesecan be definedin

termsof a production frontierastheratio ofpotentialandactualperformance.

As an example if an organisationconsumingtwo inputs, A and B, producing an out put Z.

Then production function, assumingconstant returnto rate i.e proportionate increase in

out put, if input increases can be written as

y =f (A , B)

Or 1=f (AIZ, B/Z)

Now the frontier technologycanbe characterised by theunit isoquantH in fig 6.1

In this fig, anorganisationis producing A/Z

Unit outputatpoint C. Its technical efficie-

ncy (TE) is the ratio of potentialto actual

consumption. This is theradialmeasureOB/

OC, which in this case is less than unity.

Now for optimal efficiency

OBOC fig6.1
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As thedistanceofanobservationfrom thefrontier increasesperformanceworsenandthe

technical efficiency ratio falls towardszero. Like wise, as performance improves, the

efficiencyratio risesin valueto unity.

In the similar wayFarrelalso includedan allocativeefficiencyratiowithin his framework.

At a point B in the fig 6.1 AE OAJOB where PP’ is the isocostline defined by the ratio

of factor prices. Allocative efficiency is significant in that it emphasises that boundary

production per se is not sufficient to minimise the costs The full efficiency requires

simultaneous technical andallocative efficiency i.e AE=TE 1.0 which obtainsat point D

in fig 6.1

Now, if inefficiency is possible,the production function may be may be written as an

inequality:

y1�f(X,; ~3)

where y1 is observed output at the establishmenti, and X, is a vectorof inputs and ~ a

vectorof parameterswhich describes the transformation process. F () is the production

functionand hasthe interpretation of a frontier, or ymax At inefficient operations potential

output (y,~ ) will exceedobservedperformance (y~). Hence technical in efficiency

implies (y’ - y~) is negativeThedifferencebetweenobservedand potentialperformance

can be treated as a residual in the production,which is equivalent to the technical

efficiencyratio.If theseresidualsaredenotedE~

~==y1/f(X1 ~3)

to preservethe frontier interpretationoff() the E~are alwaysnon positive. This ensures

that observed output cannot exceed potential and that the distribution is one sided. The

addition of efficiency residuals balances the production function i.e.

y f(X1~)-~, ~�0fora1li

The technical efficiency ratio,?~canbe estimated econometrically.

An analogous interpretation canbe given to inefficiency in the cost function. If excess

costs are possible the cost function may be written as an inequality:

c1 � (z,, a)

where c, representsaveragecost at establishment I z1 are determinantsof a a vectorof

parameters. go hasa frontier interpretation denotingminimumcosts,c,~The efficiency

ratio is defined by theresiduals, e,, in the costfunction.Thatis,
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9= (z,,a)1c1

which is equivalent to the ratio of potential to observe costs where there is inefficiency,

costsare greaterthanpotential andthe efficiencyratio is less than unity. This meansthat

that efficiency residual 9, is positive. Since the boundary costs are minimum feasible,

observed costs cannot fall below minimum costs, i.e. ci > cmn . This is essential to

preserve the frontier interpretation of the cost function and implies that the residuals in the

cost function arenon-negative:

= (z,,a)+81 01�OforalllThe01canbe

estimatedby choosingan explicit distribution form for cost in efficiency and estimatinga

statisticalfrontier. DEA is usedfor estimationoffrontierefficiency.

With this basic theory,application ofDEA techniqueis discussedin thefollowing section

6.2.1 Application ofData En velopnzentAnalysis

DEA is basedon the economic notion of ParetoOptimality which states that an allocation

is saidto beefficient only when it is not possible to increase the desired aggregate output

without detracting from any single output through some alternative allocation of

resources. Now, assumethat there aren decision making units(DMU) to be evaluated.

Eachproject consumes m different inputs to produce s different outputs. It can be

expressed asDMI.5J consumesamountsX~= (x~}ofinputswherei 1 , m

andproduces amounts Y, {y~}ofoutputswherer = 1 , s

For theseconstants which generally takes the forms of observations, we assume x~>0

and y~>0. Thes x n matrix of out put measures are denoted by Y andthe m x n matrix

measures is denoted by X. Various DEA models are developed and each seek to

establish which subset of n DMUs determine parts of an envelopmentsurface .The

geometry of this envelopmentsurface is prescribed by the specificmodel employed. In

thepresent study The CCR Ratio Form Model ( Chames, etal, 1978) has been used. The

essential charactensticof the CCR ratio construction is the reduction of the multiple

output-multiple-input situation to of asingle “virtual” outputand a single “virtual” input.

The ratio of this single virtual output a virtual input provide a measure of efficiency for

94
Singh,Ramesh M.Sc. Thesis



Data EnvelopmentAnalysis Chapter-VI

eachWSP which is function of multiplier. This efficiency which is to be maximised,

forms the objective function for theparticularDMTJ beingevaluated. (J.A.Galneyetal)

6.2.1 SomeCaseStudies

Measurementof Hospitalefficiency

The study examinedthe decompositionof overall efficiency into its componentparts-

technicaland allocative - for a sampleof non-profithospitalsoperatingin California. The

hospital data used in this study are obtained from the Califorma Health Facilities

Commission surveyfor the fiscal year 1983. The samplewas limited to 123 community

non-profit hospitalshavingorganisational differences. The three outputs, medical-surgical

acute discharges; medicalsurgical intensive caredischarges; andmaternitydischarges and

six inputs, registerednurse; management and administrative personnel;technicalservice

personnel; aides and orderlies; and licensed practical nurses are specified. The relative

measureof overall cost minimising efficiency; allocative efficiency and technical

efficiency were calculated by using DEA technique.The findings of the resultstates that

overall efficiency in this total cost minimising framework is approximately 0.61. On

average, inefficient hospitals would haveneededto loweroperatingcosts by 39%in order

to perform as well as other similar best practice hospitals in the sample. Only six of 123

hospitals operated at minimum cost. From the analysis result it could be found that

inefficiency is allocative, the hospital employed thewrong input mix, sothat their costs

were higher than the cost minimising level. Finding of this study illustrates that this

technique can be usedas managerial tool that would identify efficiency in the hospital

(Patricia Byrnes et al)

MeasurementofEducationalEfficiency

The DEA technique was used to measure the efficiency of educationalproductionin

English local education authority (U.K). Standard references containing educational

performance data give an extremely weak and equivocal indication of local education

Singh,Ramesh
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authority.Forexamplepupil teacherratiousedasa simple measure of pupil throughput is

misleading. The DEA model contains three outputs and five input variables. The input

variables include four socio-economic data, which are uncontrollable from the local

education authority. Each variable hasbeenchosen to reflect importantcharactenstics of

government policy. The input minimisation version of the DEA program has been

adopted in place of its output maximisation.The out come of the analysis reflects an

initial emphasis in the Government efficiencypolicy in the U.K on the input dimensions

of policies and suggested that input side of efficiency is more important in the public

sector whereoutput areoftendisputed.(J.A.Ganleyetat).

Efficiency measurement of Watersupply project-Ghana

The DEA technique was used to measure a single efficiency score for ten water supply

projects in Ghana by using technical, financial, economic, institutional, social and

environmental factor as input and utilisation, reliability and convenience as the output.

Different combinations of the projects and inputswere considered and it was found that

DEA canbe appliedto get efficiency asa singlemeasureto rank the water supply and

sanitationprojects. Moreover,the methodologycan also be usedfor project feasibility

studiescomparinginputs and predictedoutputsof new projectswith existing project in

similar fashion(. Akosa,Franceys,Barkerand Weyman-Jones, 1995).

The presentstudy hypothesisethat different water supply project based on different

approacheswill perform differently. Akosaet al usedtheDEA techniqueand found the

relativeefficienciesto rank the different type of project. Thereforein the presentstudy it

is relevanttheusetheDEA techniqueto find therelativeefficiencyofthe different water

supplyprojectto find therelativeperformanceof watersupplyprojects.
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6.3 DATA ENVELOPMENT ANALYSIS

6.3.1 FactorsConsideredFor SelectionofInputs andOutputs

The following points should bekept in point to selecttheunits

• the units selected for comparison should be sufficiently similar but performing

sufficiently differently so these canbe discriminated.

• the unit selectedshould perform the same tasks with similar objectives

• the unit selected should be defined by particular boundaries which might be

organisational,physicalor regional.

• consideration needs to be given to the time period selected for comparing the units.

Too long a time period mayhide important changes taking place in the performance of

units.

For selectionof input and output indicator of a unit the point to be consideredare as

below

• any factor for which eitherdatais not availablereadily or datais unreliableshould

notbe includedin theanalysis

• only factorscontributingto the set objectivesset for the units should be includedin

the analysis

• factors conveying thesame information asother factorsshouldbe excluded

• all factors used should havenumerical values

• the data valuesfor inputsandoutput must be positive

Selectionof Units

For the present study rural watersupply projectswhich are intendedto serve the rural

populationin theVariance regionhave been selected.
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Assumption

Though implementing agencyat the state level is U.P.Jal Nigam, it is assumedthat the

size of theproject,programmeandmodeofsupplywill discriminatetheperformance.

SelectionofInputandOutputfactors

Datacollectedin thefield investigationwereusedfor data envelopment analysis based on

Akosa et al. As the projects are rural basehaving erratic electric supply, so electrical

consumption per m3 per householdhas been taken as the measure for a technical

parameter. Total annualcostper household is takenasthemeasurefor financial indicator.

Willingness To Pay has beentakenthe economic value of the water supply services.

While the socialfactor hasbeenassessed on a scale of 10 based on socio-economic status

of the project area. Reliability measuredas the percentage shift to traditional source

during break down of watersupply, andutilisation measured asthepercentage household

using the services.As surveywas conducted in the month of Decemberand January

which peakwinter season in the region so time value/conveniencecouldnot beassessed

andnot included in the analysis. The input and out put factor areshownin table6.1 and

6.2 respectively

F Table6.1
~NPUT DATA~

TYPE OF
PROJECT

TECHNICA
L

FINANCIAL INSTITUT
IONAL

ECO
NOM
IC

SOdA
L

KwhThh Subsidy/hu
h

TACH StaffIl000 WTP social

PipeM~P-45L 0075 382 1293 40 360 55
PipeMNP-70L 009 231 637 6 288 67
PipeMNP-70M 0061 134 383 7 288 62
PipeM~NP-70S 0107 222 615 16 348 52
PipeARP-40L 0.054 107 524 32 288 5 8
PipeARP-40M 0.048 113 387 7 276 5.3
PipeARP-70S 0.176 302 699 6 408 6.7
PipeNAP-70L 0029 133 537 4 588 5.9
PipeNAP-70M 011 386 1247 11 396 49
PipeNAP-70S 0047 233 857 5 432 59
liP-plain 0 21 178 5 264 5.6
HP-rocky 0 14 131 15 240 4.7
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Table 62

The abovedatawasanalysedwith thehelp of Banaxiasoftwarepackage,developedby

FrontierAnalyst,onadesktopcomputer.

6.4 ANALYSIS AND DISCUSSION OF RESULTS

6.4.1 Limitation

Thenumberof unit to be included needs to be sufficiently largeso that discrimination

betweenthem is possible. If the numberof units relative to the number of inputs and

outputs used is small then it is likely that manyof the units will be found to be 100%

efficient. This may be because any unit, which performsthebeston one particular ratio of

output to an in put, will be found efficient.Therefore to reducethetendencyto rate all the

projects 100% efficient, the maximum number of input and output has been restricted to

50%ofthenumberofunits (Bowlin, 1987).

6.4.2 Analysis

Keeping in view the abovelimitation, to select the combinationof input parameters,

correlation of various inputs and outputsparameterwas found. The correlationof the

variousunits is depictedin table6.3

99

~3UTPUT DAT~

Type ofproject Reliability Utilisation
PipeMNP-45L 0 38 0 65
PipeMNP-70L 0.59 0 85

PipeMNP-70M 0 69 0 65
PipeMNP-70S 0 59 0 85
PipeARP-40L 0.40 0 5
PipeARP-40M 0.54 0 65
PipeARP-70S 0.58 0.95
Pipe NAP-70L 0.56 0 45
PipeNAP-70M 0.72 090
PipeNAP-70S 0.27 0.75
HP-plain 0.37 095

HP-rocky 0.0 0.80
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Energy

consumptlo

nJm3/HH

SubsidyperHH Total annual cost

perHi-I
Staff per 1000

water points

Willingness

topay

Social

Energy

consumptio

n/rri3IHH

1 0.76 0.54 0.01 0.22 0.41

Subsidy

per HH
0.76 1 0.95 0.25 0.39 0.15

Total

annual cost

perHH

0.54 0.95 1 0.38 0.43 0

Staff per

1000 water

points

0.01 0.25 0.38 1 0.22 0.28

Willingnes

s to pay

0.22 0.39 0.43 0.22 1 0.19

Social 0.41 0.15 0 0.28 0.19 1

The analysiscamedout is basedon the input miimisationandtwo parametersshowing

the strong correlationhave not groupedtogether.Oneanalysishasalso beencarriedon

output maximisation to compare the results with mimmisation. The different

combinationsusedin theanalysisareasfollows

I- input-financial, output-reliability andutilisation

11-input- technical,financial; output- reliability, andutilisation

111-input-technical, institutional, economic;output- utiisation

I V-input- fInancial, institutional, social, Economic;output-utilisation, reliability

In the I, II, and III case minimisationmodel andin IV casemaximisation model is used.

From the table it can be observed that relative efficiency of the handpump programme

and pipeARP-70Sis 100%. The reasonmaybe the lowest total annual cost/household,

which about Rs180in handpumpprojectwhile in caseofpipeARP-70Sit

100

I CORRELATIONBETWEENTHE MEASURES j Table 6.3
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RELATIVE EFFICIE NCY OY THE PROJECTS 1 Table6.3

Typeofproject RELATIVE EFFICIENCY OFTHE PROJECT

InputMinimisation OutputMaximisation

I II III IV

PipeMNP-45L 14.26 14.67 13.73 69 84

PipeMNP-70L 82.81 8265 8804 100

Pipe MNP-70M 100 100 6950 100

Pipe MNP-70S 85 77 86 32.97 98 75

Pipe ARP-4OL 37.64 29.53 30.10 66 05

PipeARP-40M 74i4 75 21 76 42 100

Pipe ARP-70S 100 100 90 00 100

PipeNAP-70L 55.81 100 100.00 100

PipeNAP-70M 100 100 49.25 100

PipeNAP-70M 1929 21 28 88 30 8133

HP-plain 100 100 100 100

HP-rocky 100 100 100 100

is due its high utilisation, which is 95%. Contrary to it the relative efficiency of

pipeMNP-45L and pipeARP-40L is about 15% and 35%. The total annual cost per

householdin case of pipeMINP-45L is aroundRs1300and seems to be themoredominant

for thepoorperformance.In caseofpipeAkP-40L,thereliability and utilisation that are

lessthan50%may be the cause. The commonin thetwo is low rateof watersupply and

sizeofproject. Contraryto the othermediumsizeschemepipeNAP-70M(Tikari group)

which is medium size shows an efficiency of 20%. One of the reasonsmay be non-

acceptanceof supplementarysource (India-Mark-TI HIP) which was not taken as a

convenientsystemin penurbanarea.

Furtherif wecomparethe resultof thethreeoptionwefind that efficiency ofpipeMNP-

70M reducesfromlOO%in caseIto 70% in caseIII. Thereasonmaybe low willingness

to pay,which is Rs 288 perhousehold. The efficiencyof pipeMNP —70S reducesfrom

86%to 33%.Thoughwillingnessto pay is Rs 348 more thanthepreviouscase,the staff

productivity index, which is a measureof institutional efficiency, is 16. Therefore
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institutional factor may be considered dominant in this case.The aboveview is further

being supported by the case of pipe NAP-70L (relative efficiency increases from 56% to

100%)where staff productivity index is 3.6 andwillingness to pay is Rs 588 permonth

and pipeNAP-70M (relative efficiency decrease from 100% to 59%) where staff

productivity index is 11.

Comparison of the result of maximisation model analysis shows the efficiency varies

between70 to 100%. This indicates that there is little scope further to increasethe

efficiency i.e. to increasetheoutput. Howeverthe resultof minimisationmodel indicate

thewide variation in the efficiencies. This indicatesthat projectsarediffering to use other

depending on their resourceallocation. However,with the limited scopeoftime further

analysisto understand thefield ofinefficiency couldnotbe assessed.

6.5 CONCLUSION

The DEA analysisconfirms that thesubjectivefinding, thatproject are functioningmore

or lessin a similar way if weconsidertheoutputof the scheme.However,the resultsof

the analysis obtained from the input minimisation model states that chosenproject

perform differently. We may concludefrom the above result that size and rateof water

supply differentiate the project performance and supports the hypothesis for

categorisation.

The result obtainedfrom the dataenvelopmentanalysisestablishesthe importanceof

institutionalandeconomicparameter,which arenot consideredin theproject formulation.

This studyanalysisconcludesthat theDataEnvelopmentAnalysiscanbeusedasa tool at

planning to identify the variousalternativesfor allocation of limited resourcesin water

supplysectorfor a sustainablesystem. However,further studiesare requiredto identify

morespecific indicatorsandfield of inefficiencies,whichneedparticularattention.
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CHAPTER VU

Conclusion

&

Recommendation

The Varanasiregionwith populationdensity 955 personper square lan, is basically a

plainareaexceptfor southernpart,underVindhyanplateau.The generalsocio-economic

condition of therural is poorandincomeis mainlybasedon agriculture.

Out of 2,622 inhabitedvillages, 37%villages arecoveredunder49comprehensivepiped

water supply projectsandrest by Installationof 11,980 India- Mark-IT handpump. The

watersupply projectwere intendedfor 100%coveragepresumingthat it will beusedby

everybody.Theout comeofthe field survey,showsthat 96 householdsout of 407 [25%]

householdswere still using traditionallprivate shallow handpump,which indicatesthat

providing the facility is not sufficient to achievetheobjective,“safe drinking water to

all” The findings of the survey outcomeis in line with the Briscose(1988)finding that

presumptionto fix the degree of utilization leadsto ad-hocprocedurefor decidingsucha

vital issue.

The hand pump projects, where utilization is 90% is said to be more successful as

comparedto the pipedwatersupplyprojects,whereutilization is only 70%.However,the

result of pipeARP-70S (Lohata group), having utilization as 85% indicates that small

piped water supply project is more successfulin the arealying at the fringe of urban

sector.
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An observationofthe India—Mark-IT handpumpuse, indicatesthat thevillagers prefera

safewatersourcewithin 60m. However,theymay go to a maximumdistanceof lOOm.

The surveywasconductedin thewinter season,whentherewas no shortageof drinking

water.To get a more realisticpictureofthe maximumpossibledistancefor a beneficiary

to fetchsafedrinking water,periodcoveringsummerseasonwill haveto be includedfor

study. However,thepreferreddistanceindicatesthat presentcoveragedistancecriteriai.e.

250mneedsrevisionto ensuretheutilizationthesafedrinkingwater sources.

Throughoutthe study no water supply project is found functioning well. The electric

power supply in the piped water supply project and sourcecomponentin handpump

project specially in rocky area are the most striking factors observed (observed

breakdownperiodvariesfrom 16 to 177 days),denyingadequatereliability to thesystem.

Powergeneratorswere providedin someof theproject to supplementthe powerfailure.

But elementof sustainabilityis missingdueto costfactor( author’sfield experience).In

therural area,it is observedthat villagers are ready to acceptfixed hourregularwater

supply.

Cost recoveryaspectis not adequatelyincorporatedin the projectonarealisticgroundas

mostoftheprojects providesonly 20-35%ofhouseholdconnection.Therestto be fedby

stand post which doesnot collect any revenue. A large cross subsidy,which is not

availableto theU.P. JalNigam,is an importantfactorcontributingto thepoorfunctiomng

of projects. It implies that operation and maintenanceaspect,which is one of the

importantparametersto beconsideredfor sustainabilitywascompletelyoverlookedat the

planningstage.

Against the hypothesis that different watersupplyprojectbasedon different approaches

will performdifferently, significant differencecould not be observedto establisha set

pattern.However,betterutilization and functioning of handpumpprojectsand someof

pipedwatersupplyprojectsindicatethat topography,developmentof areaandsizeof the

project and rateof supplyhassomeeffect on theperformanceof water supplyprojects.

However,differentprogrammecouldnot showanysignificantdifferentperformance.The
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reason maybe theno differencein funding patternandimplementationprocedureexcept

for someconceptualdifferenceatplanninglevel.

Against awatertariff leviedRs240perannumin caseofpipedwatersupplyprojectsand

no tariff for handpump projects,‘willingness to pay’ studyshowsthat villagers areready

to payaroundRs.400-500per annum per house hold for a regular uniform anddemanded

water supply system. Theresultofthe studysupportsthe findings of studies of Srngh, B

et al (1993).Howeverif wecomparethis figure with thetotal annualhouseholdcost(vary

betweenRs 390 to Rs 1300, basedon 1997 price) which is a key parameterto be

addressedfor the sustainabilityof aproject, we foundthat majority of theproject fall out

of the range.Henceit is concludedthat the problemof water supply projectsaremore

relatedto its financial and economicvaluewhich arebeingleaststressedat theplanning

stage.

Thoughthe implementationof projectsis not significantly differing to eachother,Data

EnvelopmentAnalysis results shows that the comparativeefficiency of water supply

project vanesbetween15% to 100%. The relative efficiency of the largewatersupply

project andprojecthavingrateofwatersupply 40-45lpcd rangesbetween15 % to 35%

as comparedto the 100% efficient handpump projectsand small pipedwater supply

projects TheDEA resultsconfirm the subjectiveinferencedrawnfrom the field result

that size, type andtopographyof the projectaffects theproject performanceand able to

tell therelativeefficiency.HenceDEA maybeusedeffectively to rankthedifferentwater

supplyprojects.

Using the Data EnvelopmentAnalysis it is also, possible to locate the area of

inefficiencies,which can be further, improvedto get the optimum efficiency of a water

supply project. DEA technique also indicates the effect of willing ness to pay and

institution on the efficiency. Thus it may be concluded that for a comparative

performanceevaluationof water supply project and to allocate a restrictedresource,

DEA techniqueis an appropriatetool atmanagementlevel.
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At last, thestudyconcludesthattheconceivedobjectiveof the water supply project is not

achievedto the level intended for due to one or other reason. The coverageis a mis-

leading indicator in water supply project. Operation and maintenanceaspectis not

stressed up on at any level of project cycle. Thecostof theproject implementedis not

affordable and it leads to unsustainablesystem. Theusers arenot involved at any stage

and no effort ever has been madeto link up the gross routeusers with the project

activities, thoughthere is a scope for the same.

RECOMMENDATION

Policy andPlanning

• The governmentaswell asimplementingagencyshould stressthe sustainabilityof the
watersupplyprojectat the formulationandclearguide linesshouldbedocumentedto

insurethe technical,socialandfinancialsuccessoftheprojects.

• legal provisions and regulationsandother meansto changethe role of community,

from receiverto an active partnershouldbepromoted

• ‘free water’ conceptshould not be promotedby thegovernmentasevery service cost,

andfor sustainabilityits operatingcost should be met by theuser.

Choiceof Technology

• Appropriatetechnologybasedon the usersfelt need,demandedlevel of serviceand

willingnessto pay shouldbeadopted

• Sophisticatedtechnology,which arebasicallyfor highstandardofconvenience,should

notbeadoptedfor ruralsectorwhereevenbasicneedis yetto be fulfilled.

• Labourintensive,with leastoperatingexpendituretechnologyis to bepromoted.
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Financial Factor

• Before formulation of project, community financial resources should be explored in
termsoflabour/ capitalcostsharing

• Appropriate tariff should be levied to realise the operatingcost so as

sustainablesystem

• Tariff should be based on realistic survey deflnmg the willingness

affordableby therecipientof theservice

InstitutionalFactor

• Autonomyshouldbe ensuredin thetruestsenseat all stage.

to provide a

to pay, and

• Theserviceshasto run in a businesslikemannerwherecustomerfocusshouldbe akey

issuesowatersupplyshouldbe developasamarketinggood.

• Each employeesjob should be well defined and expectationsand responsibilities

matching with his ability and powers should be well establishedto monitor the

performance.

• Technical and educationaltraining should be orgamsedfor better performanceof

currentjob and to understandthe organisationalpolicies an$ procedure.Moreover,

there must be sufficient motivation andl or incentives to shoulder greater

responsibilitiesasdeficienciesin humanperformancearepredominantlydue to lack of
these factors( Pickford J.,1991)

Managementtool

• To make good decisions, readily available and reliable information are essential

(Dixon R. 1990). It is therefore imperative for managersto have a Management

Information Systemin which defineddataare collected,processedandcommunicated

to assistfor theuseofresources.
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• To developaprojectmanagersshoulduseconceptof projectcyclemanagement,which

includesstepby steppictureoftheprogramme,projectsandprocesses.

SUMMARY

The watersupply project implementedin the Varansi region is intendedto supply safe

drinking water to all. Theapproachofplanningwas top-downtechnologyoriented. The

out comeof the study indicatesthat the conceivedobjectiveof the watersupply project

‘safewater to all’ wasnotobtained.Also thetechnologyadoptedwasnot appropriateand

sustainable.Thefield foundto be addressedis economic,financialandinstitutionalaspect

integratedwith health and hygieneand operation and maintenanceaspect.The Data

EnvelopmentAnalysisTechniqueusedin this studymay be usedasone tool to identify

an efficient watersupplyprojectat planning and policy level. However,it needsfurther

study to establishsomeof thekey indicators which areto beusedat the policy making

level.
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ORGANOGRAM OF UTTAR PRADESHJAL NIGAM
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SchematicPresentationofMEP Annexure-Il

An Approach to Minimum Evaluation Procedure

Annexure-II

Are thewatersupplyprojects
functionmgasmtended

Are the waterrsupply
utilisedas mtended

yes

Why? Why?
Why?
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SelectedProjects’Detail Annexure-Ill

re~4IIM

CLASSIFICATION OF EXISTING WATER SUPPLYPROJECTS

.~ Moderate rural water supplyproject

7’ Moderatei uralwatersupply project

- S Small rural water supply project

Small rural water supply project

S.N Project Type

Large rural watersupply project Surfacewith HG andPSP State(MNP) 1

.~
Largeruralwater supply project Tubewell with HG andPSP State(MNP)

3. Largerural watersupplyproject Tubewell only PSP Central(

Tube well with PSP and
HG
Tubewell with HG and PSP

- -4-
-,:.

Large ruralwater supplyproject

—:5’ Moderaterural watersupplyproject

2

Dutch

Tubewell with PSP

9

State(MNP) 9
Central(
A

Tube well
supplementedwith H.P

2

PSP Dutch

Tubewell with HC andPSP
Tubewell with PSP

11

-iii Hand Pump piujec in rural atea(India Conventionallydrilled
Mark U)

State(MNP)
Central(

10

Hand Pump project in rural area (India
Mark II)

7

Drilled by specialrig rn/c
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Annexure -Ill B

[i~ETAIL OF THE WATER SUPPLY PROJECTS SELECTED FOR STUDY

[Naugarh

Chahanla - ‘ -

-

Cholapur

Chaubeypur’ -

Baragaon-

Lohata - -

kandawa -

Jansá; ~‘ - -

Tikari. -

~Han,d-

Pump(plaln) ______ _______ _______ _____ _______ _______ _______ ______ ________ _______ ______ ________

Hán~d
Pump(rócky)

WIS project ,

~
~

I

~

~

Viii .1

mci
udeci

viii beiiO
~

fitted
I ~

~ *

area -

cover
In 4
hectare !
-~

Project cost~ -, -

detail I I
Population Detail -In the ‘ ~,

yea,i’
Rate of

I

W/S

)nipcd

Source -

-~

I

year -

r

total
cost

-Rsin

— ElM
cost

1991 cinsUs
i

design present
I

Rsin—~totaL~
‘i~cs--’ -~

SC/SL~..

45 25 8031 72-73 55.25 11.64 29412 11341 36930(99) 33294 45 reservoir

23 28 335072-73 11 03 1 72 23380 546724820(10) 26466 7OTW-2nos

26 22 300675-76 13.43 1.92 29018 697628200(01) 32848 70 TW-2nos

7 7 102877-78 9.86 3.09 12574 2837 15089 14234 701W-2nos

35 27 2781 86-87 5484 4.05 30126 6737 32069 34103 4OTW-2nos

23 13 231675-76 16.5 2.38 34261 5155 43781 38783 401W-2nos

3 3 336 72-73 3.2 1.32 14536 2089 16455 70 TW-2nos

49 40 417585-86 86.00 61045 780067357(11) 69103 7OTW-2nos

21 17 136488-89 84.61 16.65 17410 2626 31270 19708 7OTW-2nos

27 22 440888-89 156.36 56920 7781 61000 64433 7OTW-2nos

1532 1532 96-97 2018 0 1337606 280230 2783000 1514170 40 conventionally
driven bore
hole

127 127 96-97 149 22.4 88153 43391 112000 99789 40Mechan~llY
driven bore
hole
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Annexure-IIIC

(A) DATA REQUIREDFOR INPUT FACTORS

Indicators Subindicators Targetgroup Source

.Technical
energyconsumptionperperson URN Office record

productioncapacityperperson TJPJN Office record

Financial productioncost/person UPIN Office record

subsidyperperson TJPJN Office Record

O & M costovertotalcost UPJN Office record

Institutional staffproductivity mdex UPIN Office record

tramedpersonavailableat local level UPJN/Villagers Office record
/field survey

organisationalautonomy UPJN Managers
mterview

.accountability UPJN/villagers Inerview/field
survey

supportive attitude
UPJN/
villagers

Interview /field
survey

Economic Internalrateof return UPJN Office record

economicvalue water
UPJN/

-

villagers
Office record!
field survey

Social Feltneed Villagers field survey

Literacy,AwarenessaboutHH practices Villagers field survey

(B) DATA REU]IREDFOR OUTPUT FACTORS

Indicators .Subindicators Target group Source

Reliability quantity of water supplied Villagers field survey

quality ofwater supplied Villagers field survey

Numberof days/annumsystemis not
working

Villagers field survey

averagesupplyhoursper day Villagers field survey

useof alternatesource Villagers field survey

Utilisation distancefrom waterpomt Villagers field survey

RHusmgthefacility Villagers field survey

volumeof waterusedfor drmkmg Villagers field survey



Annexure hID

(A) GENERAL

FORMAT FOR PROJECT DATA COLLECTION

I AgencyResponsiblefor

PROJECT
PROGRAMME

Finance Implemention ~

2. DesignperiodandRateofwatersupply

Initial year! designyear design/ presentpopulation Rateofwatersupply

3 Coverage/ waterpoint

Villagesincluded Villagesbeingserved Water

point

PSP H.C. H.P.

(B) FINANCIAL

I Estimatedcost(Ks. In thousands)



2. ActualExpenditure(Rs. in thousands)

Technical
Compone

TrainingProgramme RITA programme Total

nt

Total £ & M works

(C) OPERATION AND MAINTENANCE

1. WaterProduction

2 Annual 0 & M expenditure

Electncal
energy

Sparepart
(H.P.)/ ~
repair(W/S)

Casuallabour Regularmaintenancestaffsalary

consumed cost
kwh

3. Annual0 & Mfund detail

Budget Required

Receivedfrom

Watercharges from govt. Othersources Total



(D) ADMINISRATIVE DETAIL

1. PersonRequiredfor execution(mandays)

.

Technical
Accounts General Total

EE AE JE

2. MaintenancePersonnel(mandays)required

Technical
Account
s

Gener
al

EE AE JE Bill
clerk

tax
collector

skilled unskilled

2. MaintenancePersonnel(mandays)employed

Technical
Account
s

Gener
a!

Total

EE AE JE Bill
clerk

tax
collector

skilled unskilled
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QUESTIONNAIRE FOR VILLAGERS

(A) GENARAL INFORMATION

1 Whomto concern

Nameof person whereto
belong

S
ex Age belong

s to

village habitation M F <15 16-
30

31-
50

>50 sc st gen

sc - Schedulecast,st - scheduletribe, gen - general

2 Occupation/Income/Lzteracys

Family Members SourceofIncome Annual Income(Rs.) Literacy —

M F C Agric. Service Daily Agr Salary daily Total 1* 2* 3*

wage . wage

l*~il1eterate,2* - below matricalation,3* - abovematriculation

(B) FELT NEED

1. Whatare thewater supplysourcesavailable?

Nameofthe
source

pipedw!s river dug
well

pond community
H.P.

Private
H.P.

Any
other

distancein mts.



2. Whichsourcedo youcollectdrinking waterfrom?

piped
supply

CommunityH.P. Dugwell River/Pond PrivateH.P.

PSP H.C.

3. what doyouthink ofpresentwatersupplysystem?

An improvementovertraditionalsource no difference

4. Whodemandedthepresentwatersupplysystem?

Villagers Influential personfrom
the village

political leader don’t know

5. Areyouin needofa betterwatersupplysystem? Yes ! No

6. Whichwater supplysytemyouchooseasa bettersystem2

Improveddugwell IndiaMark-il H.P. IndiaMark-Ill H.P. Piped
water
supply

with PSP With HC

7. Whyyoudo youchoosethe aboveone?

8. Areyouwilling to contributefor an improvedwatersupply? Yes/ No



9. Howcanyoucontributeto built a better Watersupplysystem?
- sharecapitalcost
- in termsof labour
- any otherform

(C) AWARENESSABOUT HEALTH AND HYGENE

1 Whydo youneedgoodQuality Water?
2. Is thereanyrelation in water anddisease?
3 Whatdo youdo to keepwatersafe2

4 AreyouawareofHealthHygieneAwarenessProgramme?
5 Whatdo youfeelaboutHHAprogramme?
6 Whichdiseaseis causeddueto unsafewater?

(D) WILLINGNESS TO PAY

I Do youpayfor your water?
2. Ifyes,how muchperannumyoupay?(Rs.)
3. If no, whoshouldpayfor your water?
4 Whyyoushouldnotpay?

Yes / No

supply is not good supply is not regular it is providers you havenot asked
responsibility

5. For which systemareyourady to payfor, if systemis reliable andaccording
to your choice?

Pipedsupplythrough

‘)~P
PipedSupply
ThroughHC

India-Mark-TIH.P. India-Mark-lIT H.P.

6 Areyouready topayper monthKs



QUESTIONNAIRE NO-2FOR FIELD DATA COLLECTION

- To know about the functioning and utzlisation of existing Water
SupplySystem.

(A) RELIABILITY

1. Whatquality ofwaterdo yougetfrom theexistingsystem?

Good Turbid Bad Odour Metallic Taste

2. How much drinking watereverydayyou takefrom?

3.
4.

How manydaysin a monthwatersupplyis completelystopped?
What is the reasonfor breakdown?

Watersource . .

pipeime
breakage

.

electnc
failure

.

pumping
plantfailure

Shortageof
sparepart

.

borefail

5. How long it taketo restorethe watersupplyfromfailure due to?

pipeline electric pumpingplant sparepart for Mark- T Sparepartsfor
II fMark~IH

6. How many hours a dayyouget waterfrom?



7 In caseofwatersupplyfailure from wheredo youcollect water?

Dug well private hand
pump

commumtyhand
pump

pond river

8. Whatdo you thinkabout thefunctioningofexistingwatersupply7

1. How manytrainedpersonavailablein thevillage7
2 Whotrainedthem?
3 Whethertheyare involvedwith the watersupplyproject?
4 If yes,whattheydo?
5. If not,is thereanyproblem?
6. Whichactivity canbe doneby community?

9. Whythesystemis notperformingto thelevelit is intendedto?

(B) VILLAGE LEVEL DEVELOPED SKILLED AND SUPPORTIVE
ATTITUDE



Techmcal andFinancialDetailofPivjects Annexure-.JV

Block wisethstrihution of Rural Population~
ANNEXURE.-IVa

N. Nameof District Nameof Tetisil Nameof Block Population as per

1991 census

Total SC/ST

A) VARANASI Sadar Baragaon 1,61,843 29,380

Pindara 1,96,025 35,945

Cholapur 1,62,185 37712

Chiraigaon 1,85,521 38,044

Harhua 1,66,466 29,379

Sewapuri 1,58,541 27,673

Arajiline 2,34,616 32,483

Kashi Vidyapeeth 1,77,671 26,831

TOTAL (A) 14,42,868 — 2,57,447

B) CHANDAULI Saka~deeha Chahaniya 1,42,622 28,752

Dhanapur 1,52,822 36,111

Sakaldeeha 1,70,066 45,398

Chandauh Niyamatabad 1,67,145 30,028

Chandauli 1,31,797 34,808

Barharn 1,25,068 27,525

Chakiya Chakia 1,17,566 31,615

Naugarh 45,200 19,082

Sahabganj 95,846 28,268

TOTAL (B) 11,48,132 2,81,587

TOTAL (A)+(B) 25,91,000 5,39,034
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11’ECHNICAL DETAIL OF COM ‘-HElNM’V1~WAlER SUPPLY I’ROJEC’I’S(

ANNEXURE-IVb

Wis project

I

— --- :
—

-

• - I

~iir
mci
—

uded

‘

-

~1W~
ben
e~.
nttec~

~!
~

~

~

area ;
cover.
cover~
d
~

~

~

.

Project cost(Re.
Lace)

~
-~r-

!opuIatIon Detail In the
year - -

~
Rate
of
WISIn-
Ipcd

Sourc
e

~

r -

Pumping
details,

~
~
~

BHP.
Nas

~

Annual
water
producti
on-
capacit
y
Million
litres -

Annual
electric
alo
consurn
ptlon
KWH

-

~

d/s
~

~

~
net -

i — -

km

Bal
.

--

Res.
- -

In KL

Water supply points

-

,

—~—

PSP HG IM-li -

~

-

year total ElM

—

cost cost

-

-

- l99lclnsus -~desIgn present
-

total SCIST

pipeMNP(s)-70L 45 25 8031 72-73 553 11 6 29412 11341 36930 33294 45 reserv 3,3 10.20 1667 1425 69 250 37 339 183
oir

pipeMNP-70L 32 26 3350 72-73 1103 172 23380 5467 24820 26466 70 TW-
2nos

1,1 30,25 867 451 45 310 12 850 36

pipeMNP-70M 26 22 3006 75-76 134 1 92 29018 6976 28200 32848 70 7W-
2nos

1,1 25.25 858 522 16 310 0 960 46

plpeMNP-70S 7 7 1028 77-78 986 309 12574 2837 15089 14234 70 1W-
2nos

1,1 20,25 385 201 18 550 17 430 61

pipeARP-70 L 35 27 2781 86-87 548 405 30126 6737 32069 34103 40 TW-
2nos

1, 1 20.20 473 268 51 800 135 85 98

pipeARP-70M 23 13 2316 75-76 165 238 34261 5155 43781 38783 40 1W-
2nos

1,1 25,35 788 448 39 700 50 1149 43

pipeARP-70S 3 3 336 72-73 32 1 32 14536 2089 16455 70 1W-
2nos

1,1 30.30 1471 358 16 250 6 1532 19

pipeNAP-70L 49 40 4175 85-86 8600 61045 7800 67357 69103 70 TW-
2nos

1,1 35,41 1471 901 95 1000 210 1502 116

pipeNAP-70M 21 17 1364 88-89 846 167 17410 2626 31270 19708 70 1W-
2nos

1,1 41.41 1471 978 49 800 497 89

pipeNAP-70M 27 22 4408 88-89 156 56920 7781 61000 64433 70 1W-
2nos

1,1 45,41 1471 1027 65 1200 15 1530 140

HP plain 1532 1532 2018 0 1337606 289241 2783000 1514170 40 Drilled
bore

0 0 42100 0 0 0 0 0 11532

HP rocky 127 127 149* 224 88153 34380 11200 99709 40 Drilled
bore

0 0 1635 0 0 0 0 0 448

* updated for 1996-97
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I1HJ~FIINAINLIAL AND I~LUNUM1UAL DL~1AIL~

~EXURE-IV~

Project Year and Project
cost (Rs. Lacs)

Design
period

Capital
cost recovery in Rs
lacs

Annual Maintenance
cost required 1

Total
Annual
Cost per
HH in
Rs

Actual Maintenance Expenditure
and revenue realisation Rs. In
lacs_(Year_1996-97) & Staff detail

year total
cost
base
year
1997

Cost
for
supi.
sourc
e

Main
Projec
I

Suppl-
ement
rySour
ce

Total Main
Project

suppl
source

Total Annual
Mainten
ance
expendit
ure

Annual
Billing
In
Rs.Lacs

Reven
realisa
tion

Operat
ing
Staff
11000
water
points

pipeMNP-70L 72-73 262.4 60.39 30 27.8 7.91 35.71 17.16 0.92 16.08 1293 3.15 2.5 1 40

p~peMNP-70L 72-73 52 4 11 88 30 5.6 1.56 7 16 5.64 0 11 5 75 637 1 86 2 6 1 3 6

p,peMNP-70M 75-76 54.8 15.18 30 508 1.99 7.79 6.10 0.14 6.24 383 1.38 29 1 2 7.6

pipeMNP-70S 77-78 34.6 20 13 30 3 7 2.64 6 34 44 0 18 4 58 615 2.21 1 6 06 16

pipeARP-70 L 86-87 87.2 32 34 15 11 4 4.24 15.64 3 92 0 29 4 21 524 1 84 0 4 0.3 32.4

p~peARP-70M 75-76 67 3 14 19 15 8 8 1 86 10 66 5.86 0.13 5.99 387 2 24 8 0 7 7 0

pipeARP-70S 72-73 152 6.27 30 1.6 0.62 242 577 006 5.83 699 2.95 74 2.6 6.0

pipeNAP-70 L 78-79 223 6 38 28 30 23 7 5.01 28 71 12.13 0.35 12 48 537 4 32 5.1 3 5 3.6

pipeNAP-70M 85-86 134.5 29.37 30 14.3 385 182 8.8 0.27 9.07 1247 234 2.3 1.8 10.6

pipeNAP-70M 78-79 2444 46.2 30 25.6 605 31 95 13.72 042 14.14 857 4 62 7.8 2.3 5 3

HP plain 2018 0 15 2644 0 264 4 34 60 0 34 6 178 3 61 0 0 5.4
HP rocky 149 0 15 1950 0 019.5

0
2.24 0 224 131 0.36 0 0 1546

* updated costfoe 1996-97costof India—Mark-Il handpump, — maintenancecost of Pipeproject is takenas 5%of updatedcostfor theyear1996-97andm

caseof
Note the designperiodof India Mark-Il handpumpis assumedas 15 years



Annexure-Va
I~IOUSEHOLDS GENERAL INFORMATION ,LITERACY, HEALTH HYGIENE AWARENESS AND INCOME LEVEL

Typeof

Prolect

HH

survey

total

person/

Avgpe

sonlHH

Utera HeatthHygieneAwarenes ~nnualIncome(Rs 000)
Basic HS Ievt <HS le~Unawa a little awared ~l2 12 3O 31-60 ~‘60

pipeMNP.45L~ 28 223 8 12 12 4 11 13 4 7 15 5 1

pIpeMN~0Li 36 457 13 5 16 15 1 33 2 6 16 7 7

PipeM NP-TOM 29 249 9 8 14 7 4 23 2 3 17 6 3

p1p~MNP-?OS 26 216 8 7 16 1 14 12 0 7 11 7 1

pI~ARP-7QL 29 257 9 8 16 4 9 17 3 7 13 6 3

pipeARP~7OM
~I~ARFL7gs,

29

33

275

466

9

14
10

10
17

17
0

6

8

2

18

24

3

7

8

1

16

15

4

12

1

5

peNA’P-TOL’ 34 322 9 12 12 9 6 23 5 9 15 9 1

DIp NAP-70M: 30 272 9 12 16 1 8 21 1 17 11 1 1

pIpeNAP-70M - 28 324 12 10 13 5 8 14 6 7 13 5 3

TOTAL 302 3061 10 94 149 52 71 198 33 72 142 62 26

HP_plain - 70 618 9 25 31 13 14 47 9 23 33 13 1

HPiocky •~ I

TOTAL
35

105
209

827
6

15
27

52
7

38
1

14
6

20
28

75
1

10
17

40
16

49
1

14
1

2

Piped
Average 30 2 306 10 0 9 4 14.9 5 2 7 1 19.8 3.3 7 2 14.2 6.2 2 6
Std.Dev 2.5 69 1.7 1.9 1.7 3.2 31 5.0 18 25 18 2.0 1.6

HP project
Average 1 52 5 414 7 4 26 0 19.0 7 0 10 0 37.5 5.0 20 0 24.5 7.0 1 0
Std Dev 17.5 205 1.4 10 120 6.0 40 95 4.0 30 85 60 00

Overall

Average 33.9 324 9 6 12 2 15 6 5.5 7 6 22.8 3 6 9 3 15.9 6.3 2 3
Std Dev 6.6 95 1.6 4.6 33 38 32 69 22 4.8 31 27 1.6
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FELT NEED , REASON TO CHOSE AND WILLING NESS TO CONTRIBUTE I
Type-of . I

project

~:;:;.~~:.:..WSSy:~temch ::~~
Pipe Pipe4 ii~i$— ~

Reason to chose
t~i~Techn Maint mana

~NHhlngnessto contribute
Sharing Labpur No contr

,.

pipeMNP(s)-70. 17 0 6 5 17 1 7 3 11 16 1

plpeMt~.1P~7OL 21 0 14 0 22 2 8 3 17 17 2

pIpeMNP-10M- 17 1 8 2 15 5 7 1 6 17 6

~lpeMNP-7OS 9 1 13 -I 8 6 7 2 7 13 3

plpeAR~7OL 5 3 19 2 10 4 10 5 6 18 3
~IpeARP’7OM- 12 3 14 0 12 8 7 2 6 17 4

PIpeARP-70S 29 0 3 0 28 1 3 0 11 14 4

~ipeNAP-7OL- 12 1 13 8 12 5 12 4 8 22 0

plpeNAP-?OM 3 1 17 7 3 4 15 6 4 13 8

pipe WAP-70M 12 1 8 6 17 1 4 5 6 15 2

TOTAL 137 11 115 31 144 37 80 31 82 162 33
HP plain 32 4 29 3 25 14 23 5 19 38 9

HProky 35 0 0 0 34 0 0 0 9 26 0

[TOTAL 67 4 29 3 59 14 23 5 28 64 9

Piped

Average 137 11 115 31 14.4 3.7 8 3.1 8.2 162[ 33
Std Dev 5.8 0.8 4 2 2 7 54 2 0 2 6 1 5 2.9 2.0[ 1.8

HP project
Average 335 2 14.5[ 1.5 29.5 7 115 25L 14 32[ 45J
Std Dev 1.5 2 145~ 15 45 7 115 251 5 61

Overall
Average 17 1 25 12 2.8 17 4.3 9 3 9.2 19[
Std.Dev 82 10 58 25 69 28 43 17 36 49f 2.31



Annexure -Vc

IWILLINGNESS TO PAY FOR A RELIABLE AND CONVENIENT SY IHOW A SYSTEM CAN BE MADE SUSTAINABLE

Typeof --

-

pIpéMNP(s~-7O

p - ~ p!zs~ø~p
12P~~9 ~p~p~9~gg~___

2 1 4 6 15 0
-~M

28
r%4t

11

~fl4
-.
5

j~[fl
t~cWt~

1 6

~8~b
3

~!
IH&

28
PlpOM~P-7OL4 0 0 7 10 15 4 0 36 3 5 9 19 36

i,iI~MNp-~oM: 0 1 5 7 11 3 2 29 0 3 8 9 9 29
plpIMtJPJ7O~~ 0 3 5 5 9 2 2 26 0 5 10 11 0 26
il~eARP-T0L! 0 0 4 14 5 6 0 29 5 3 10 4 7 29
plpiA~P-7O~l-~ 0 0 4 11 9 5 0 29 1 2 8 5 13 29
p~pbARPZ7QS’~ 0 1 12 15 1 2 2 33 8 7 2 15 1 33
~IbONAPr7OLi 6 6 10 7 0 1 4 34 10 6 7 8 3 34
~ipeNAP-70M~ 3 0 6 12 4 3 2 30 4 4 15 2 5 30
p1p~4AP.7QM~ 1 1 3 23 0 0 0 28 3 10 4 6 5 28
TOTAL 12 13 60 110 69 26 12 302 45 50 74 87 46 302
HPpiaIñ 0 0 7 24 29 9 1 70 14 10 13 16 17 70
HProcky 0 0 2 9 23 1 0 35 0 3 13 19 0 35
TOTAL 0 0 9 33 52 10 1 105 14 13 26 35 17 105

Piped
Average
Std.Dev

12 13L 60 11.0 6.9 26 1.2 30.2 45 5 74 87 5111 30.2
1.5 13! 2.2 4.0 4.9 1.6 1.2 2.5 3.2 1.6 312 384 3037 2.48

HP project
Average 0 0 4.5 16.5 26 5 0.5 525 7 6.5 13 17.5 85 52.5
Std. Dev 0 0 2.5 7.5 3 4 0.5 17.5 7 3.5 0 1.5 8.5 17.5

Overall
Average
StcLDev

1 iij 5.8 11.9 10.1 3.0 1.1 33.9 49 5.3 8.3 102 57
1.3 1.1! 2.2 47 71 20 1.1 6.6 4.9 5.3 8.3 102 57 339]



ABSTRACT OF HOUSE HOLD SURVEY I
uTERAcY~~_HHAwareness ji~c~J

1~’hr~~

TOTAL Mean
Std DEV

Gmprehensive piped proje Mean
Std DEV

4.5 30.2 2512 50 11.1 19.1 9.4 14.9 5.8
1.5 2.5 3.2 3.0 3.1. 3.9 1.9 1.7 3.1

7:1 19.8 3.7 ~ 4.3 5.8 3.3 6:Oi
3.1 5.0 1.6 6.3 2.4 3.4. 1.6 3.0

India Mark-Il HP Project Mean
std DEV

5.5 52.5 47.5 5.0 30.0 22.5 26.0 19.0 7.0 10.0 37.5 5.0 0.0 0.0 47 5 3.0 2.0
1.5 17.5 13.5 4.0 3.0 14.5 1.0 12.0 6.0 4.0 9.5 4.0 0.0 0.0 18.5 Ô.0 1.0

Large Piped Surface (MN
Large Piped (MNP)
Moderate Piped(MNP)
Small (MNP)
Large Piped (ARP)
Moderate Piped(ARP)

pMNP-45L

pMNP-7Q~
pM~P-7O:
pM~-7O
pARp-~O~:
p~RP-70

1
2
9

10
2
5

1
1
1
1
1
1

6
6
6
3
4
3

28
36
29
26
29
29

21
28
25
22
26
17

7
8
4
4
3

12

13
12
6

13
12
12

15
24
23
13
17
17

12
5
8
7
8

10

12
16
14
16
16
17

4
15
7
1
4

11
1
4

14
9
8

13 4
33 2
23 2
12
17 3
18 3

9 2
18 2
9

18 2
3 4
9 8

28
8 4
5 10

17 2
0 0
0 0

7
10
10

2
7
t

2 8
3 3

~ ~

1 3
5 10
3 8

Small (ARP)
Large Piped (NAP)
Moderate Piped(NAP)
Moderate Piped(NAP)
India-Mark-Il HP(PIain)
India-Mark-li HP(Rocky)

pARP7OS
pNA~-7O
pNAP-IQ
~t4A~-7O
~P~I~n

HP-Roci4t

7
6
6
1

1
1
1
1

fliP
4HP

2
6
3
6

- 7
4

33
34
30
28
70
35

25
33
28
27
61
34

8
1
2
1
9
1

5
19
12

7
33
27

28
15
18
21
37

8

10
12
12
10
25
27

17
12
16
13
31

7

6
9
1
5

13
1

2 24 7
6 - 23 5
8 21 1
8 14 6

14 47 9
6 28 1

4 1
3 8 11

12 1 2
2 — 7

66 3 1
29 3 3

5 34 29 5 14 20 12 16 6 8 23 4 10 3 13 3 5
1.5 6.6 6.9 3 2 6 0 5.8 4.6 3 3 3 6 3 2 6 9 2 1 6.6 2.5 11.6 1.3 3 2



— ~

0 0 10 3 11 2 18
0 3 0.2 5.0 2.1 5.1 3.2 7 0

0.2 0.1 9.4 3.2 7.6 0.0 16.0
0.3 0.2 3.7 2.0 2.0 0.0 5.4

0.0 0.0 11.5 2.5 24.0 ##~� 29.0
0.0 0.0 11.5 2.5 130 ### 13.0

5 10 7 10
28 43 28 55

8.4 6.2 8.3
3.9 2.3 3.6

5.0 18.0 8.5 20.0
3.0 2.0 4.5 13.0

9 17 1 12
4.1 8.2 1 0 5.8

0 0 6 2 11 0 11 1 12 2 4 9 11 17 0 6 5 17 1
1 0 9 2 11 0 22 1 13 18 11 6 21 0 14 22 2
0 1 7060 11 7 11 6 6 12 5 17 1 8 2 15 5
0 0 13 2 7 0 14 2 10 5 12 5 4 9 1 13 1 8 6
0 0 4 2 6 0 12 6 11 6 11 3 9 5 3 19 2 10 4
0 0 11440 9 6 13 5 7 9 7 12 3 14 12 8
0 0 18 680 28 0 1 10 10 11 1 29 0 3 0 28 1
0 0 7 7 0 21 8 5 9 6 7 12 12 1 13 8 12 5
0 0 14 1 6 0 20 7 3 10 6 4 10 3 1 17 7 3 4
1 0 5 6 9 0 12 7 5 3 3 4 17 12 1 8 6 17 1
0 0 23 5 37 0 42 8 20 13 33 10 13 32 4 29 3 25 14
0 0 001121 16 2 16 4 7 6 18 35 0 0 0 34 0

4.5
2.8

8
28

7.5
2.9

8.0
2.0

3
25

17
6.9

8.2 13.7 1.1 11.5
3.6 5.8 0.8 4.2

15.5 33.5 2.0 14.5
25 1.5 2.0 14.5

4
28

3-7
2.0

7.0
7.0

3.9 14.4
2.6 5.4

15 29.5
15 4.5



~th~fy4idf~i~

7

8 3

11

17

~6

7
7

1
2

14
34

4
1

0
0

3
0

16
17

177
112
114

5-90
3-20

17
32

129
64

108
44

40
- 4

7 1 6 — 6 20 4 1 1 37 2-10 3.7 77 32 28
7

- 10
7
6

3
8
7

3
3

24
25

2
3

0
0

0
0

21
27

118
iOl

2-30
1-10

2.4
2.5

62
76

44
35

42
0

7 2 6 4 28 1 0 0 20 123 3-20 3.5 84 33 -6
3 0 11 14 4 33 0 — 0 0 10 87 2-10 6A 86 35 10

12 4 8 22 0 27 4 1 0 21 118 2-15 22 74 65 60
15 6 4 13 8 3 8 15 0 19 143 2-10 17 89 46 40
4 5 6 15 2 23 3 1 1 20 175 1-8 33 94 66 27

23 5 19 38 9 62 6 1 1 17 16 1-10 24 0 0 0
0 9 26 0 21 11 1 2 9 60 30-60 24 0 0 0
9

4.3

11.5
A~ 11.5

3 9 19
1.7 3.6 4.9

3.1 -~ 8.2- 16.2
- ~2.O” 2.0:

4 26
2.3 8.9

3.3-23.1
1;8~:6.5

4 2
2.3 2.2

‘3.0 -~1.8
-~ 2.6*

1 20
08 4.9

-25 i4.o
- 5:0

32.0
6.0

7
58

4.5 41.5. 8.5 1.0
4:5 -20.5 - 2.5 0.0

* b-~0.7~‘

I .~

0.5-

70
25.4

112
30 7

126.8
* 22.9

37.9
22.1

20.9
4.6~.

-130
4.0

- 3.1~, 83.5
-- 1:0, 12

42
198

50.8
- 1.7.3

00
0.0

21
18.1

~5.7

- -16.6~

- 0.o
0.0

24.0
0.0

0.0
O.0



: highi ~ ~ LPa4S b,UrnmTifbve& Not déh-iand 0gø~ 89.,6~

3.5 6.5 1.2 1.3
1.9 3.8 1.5 1.3

00 4 24 6 9 8 0 14 3 11 3 3 2 1
05 14 17 5 7 10 0 47 0 18 8 4 0 0
04 8 16 5 7 9 0 32 0 8 6 0 0 1
03 10 11 5 3 13 0 54 0 5 0 8 0 3
04 4 15 4 3 10 4 10 5 3 3 12 0 0
01 8 18 5 7 10 0 28 2 7 3 7 0 0
01 20 12 0 23 10 0 82 7 6 6 0 0 1
01 8 21 6 9 13 3 18 7 7 3 12 6 6
03 8 16 4 8 11 1 27 9 3 1 11 3 0
05 8 10 4 7 9 1 39 6 8 2 8 1 1

1614 39 17 0 19 38 0 0 0 1 13 43 0 0
60* 1 11 23 19 0 16 0 0 ‘19 0 16 0 0 0

1 4
2.6 24

12 17
63 33

5
2.5

9
4.3

0.0 2.7 9.2
0.0 1.6 3.3

16.0 7.5 25.0
0.0 6.5 14.0

I 29
10 18.0

16.0
3.2

20.0
3.0

13
46

10 3
1.2

27.0
11.0

4.4 8.3
1.1 - 3.2

9.5 9.5
9.5 95

5
3.7

0.9
1.1

0.0
00

9
7.0

5
40

3.9
2.9

95
9.5

35.1
16.3

- 0.0
0.0

6
34

7.6
2.9

0.5
0.5

1 1
1.3 11

14.5
1.5

21.5
21.5

0.0 0.0
0.0 0.0



6
2.2

4.5, 16.5
2.5’- ‘- - 7-5

12 10 3
4.7 7.1 2.0

;ri~t~rE!iable:watersupply

IRs 60-4 Rs 40 2 Rs

system Villagers perceptionfor a sustainability

<20 no payme Comm part pnvatisatlon Simple tech Oem orient

4 6 15 0 11 5 1 8
7 10 15 4 3 5 9 19
5 7 11 3 0 3 8 9
5 5 9 2 1 5 10 12
4 14 5 6 5 3 10 4
4 11 9 5 1 2 8 5

12 15 1 2 8 7 2 15
10 7 0 1 10 6 7 8
6 12 4 3 4 4 15 2
3 23 0 0 3 10 4 6
7 24 29 9 14 10 13 16
2 9 23 1 0 3 13 19

-, -. 6.0.
2.2

11.0
- 4.0

5
3.8

46
3.1

5
20

5.0
1.6

.6.9
4.9

26.0
3.0

2.6
1.6

5.0
4.0

8
33

- 7.4
3.1

13.0
~0.0

10
50

8.8
4.0

175
1.5

70 6.5
7.0 3.5



INSTITUTION LEVEL INFORMATION

j~ :~

~Tc~~SL~~Zt

? 22
2

AE6~,
JE1 • 2 1&2 3 1 4 4 1 2
JE2; • 2 3 4 1 1 2

DESCRIPTION

A!: Agency tO set goal a,~d policies
B :Ageñcy to a~j,roiie oPEx &CAPE)t

Whetherbudget is cdnsonant and adequate~

0: Agency authbrtsed to chailge organisational
E :~Agencytospprove the tariff for water supply~

‘F :Recórd of obtalnin~ tanff aj,proved? -

G:]low doS the project and activities ap~roved

[H: isit an oomn?êrclaI organlsáuon?

1: How do the bperating expenditure meet out?
‘J : level of rèV~nue received for OPEX
SOA Supply Oriented Approach

v~ct~t~t~itODE~ ~-

1 2 3 4 5
JNM State G GOl NR
JNM State G GOl NR

Yes No
JNM State G GOt NR

JNM State G GOt NR ‘

Norm a app wit rarely a NR
lit with i IRR Size Cons D PH risk

Yes No
Cost re Govt.su Capital fund
Adequa Inadequate

~S~3~t ~DESCRIPTION

K : way to maximize the costrecovery?
L : How do the water supply function?

M: Reason for performance not being upto
N: Hcm the perfomiance can be Improved
0: Do yOU interact directly to the consume

How operating expenditure can be redu
Q : Most responsible pers6ii for âperati~m a

R: Do you receive consumers bom~nts?
5: How quIckly their problem Is rectified?
5: Hbw quickly their problem Is rectified?

1 2 3 4 5
Promot. Reduc Comme PA & P NR
Succes Satisfac poor

Lack of Lack ot SOA LPP OPEX FC
Imp lM DOA lmprov PA

Yes No
PP Reduc Automa Cannt redu

Oper S JE AE EE
Yes No
24hrs 7 days 15 days 30 days >30 days
24hrs 7 days 15 days 30 days >30 days

LPP Lack of people’s participation DOA : Demand oriented approach
PA People Awareness IM : Internal Management OPEX FC financial constraints for operating expend
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GENERAL INFORMATIONANDCOVERAGE STATUSOF THE

L VILLAGE SURVEYED AS PER RGDWM REPORT

%
! I—

Viflage
n~ue

Census
code 1891

Pop as per 1891Ce

- Total ~ SCJST
No, of
habita*ion

IS fac~Ityavaitab~eu~the village Pop Covered
SPWOTIPSPWT PvtHC J HP tM-Il Tolai SC~ST Co’vei

rd~n
Suswahi 1296 2357 219 4 8 0 146 8 2357 219 1000
SaraiDengan 1314 2253 144 4 5 0 24 3 1133 144 50.3
Muradeo 1313 2240 148 2 7 0 34 3 2240 148 1000
Kurhuwan 1312 1347 126 4 8 0 19 3 1347 126 1000
Bachchhav 1305 4832 823 8 13 0 49 4 3204 823 66.3
Dali 1323 798 0 5 7 0 92 4 772 0 96.7

13827 1460 27 48 0 364 25 11053 1460 79.9
Kandava
JaIaiipatti 1285 2587 131 2 0 3 215 4 1500 131 58.0
Kakarmatta 1232 3342 250 1 2 3 72 6 2750 250 82 3
Nasirpur 1295 - 1793 218 4 0 2 0 4 1330 318 742
Kashipur 1204 1018 199 3 0 3 19 2 1018 199 1000
Nideora 1202 279 0 1 0 0 32 1 250 0 89 6
Karanadandi 1199 1967 33 9 0 6 32 3 1766 33 898
Rampur 1209 587 8 2 0 4 12 1 587 8 100.0

11573 839 22 2 21 382 21 9201 939 79.5
Cho1~xF

Oharsauna 445 3546 1116 3 3 0 51 14 3546 1116 100.0
Katari 437 4174 1389 4 3 0 53 20 4174 1389 1000
Bhawanipur 444 760 0 4 0 2 24 4 760 0 100 0

8480 2505 11 6 2 128 38 8480 2505 100.0
ansa

Jaialpur 1041[ 1150 215 2f 5j 0 7 7 1150 2151 100.0
Mohd,pur 1045t 1390 253 31 3 0 32 2 1241 253 89.3
Jansa 1049

J
[ 2143 105 51 8 0 48 8 2143 105 1000

4683 573 ~TÔJ 16 0 87 17 4534 573 96.8
~agaon
Gopalpur 306 453 123 21 0 3 2 453 123 100 0
Babatpur 291 1384 554 1[ 4] 0 31 5 1384 554 100 0
Sisawan 56 2103 673 2 9 0 19 2103 673 100.0

3940 1350 5 18 0 53 7 3940 1350 100.0
~hpw
Kauwapur 469 788 130 3 0 0 5 788 130 100 0
Paranapur 467 1123 345 4 0 0 7 368 250 32 8
Sungulpur 476

478
1663 426 4 8 0 9 1563 391 94 0

Gaurauparw 2671 679 5 7 0 13 2537 679 95.0
1 6245 1580 16 15 0 0 34 5256 1450 84.2

Lohata
Lohata 12394 618 1 5 0 678 7 8780 618 708
Mahmoodpur — 1222 2997 625 1 0 0 153 8 2000 625 66.7

I 15391 1243 2 5 0 831 15 10780 1243 70.0
t~plain
Bhimchandi 1144 293 293 1 0 0 0 11 293 293 100.0
Deepapur 1146 1082 0 1 0 0 0 4 1000 0 92.4
Dhadhorpur 1156 1291 218 1 0 0 0 6 1291 218 1000

Page 1
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2666 511 3 0 0 0 21 2584 511 969
Pakhopur 155 768 207 2 0 0 0 3 578 177 75.3
Kavar 154 1447 347 2 0 0 0 4 1000 234 69.1
Naraicha 1092 619 328 2 0 0 0 2 619 328 100.0
Ramdeeh 822 920 340 3 0 0 0 3 750 340 81 5

HProck~

3754 12221 9 0 0 0 12 2947 1079 78.5

Jamsoti
Lauwankala
Lauwarikhurd

480L 457
488L 132
489~ 284

381
128
201

1
1
1

0
0
0

0
0
0

0
0
0

4
3
3

457
132
284

381
125
201

1000
1000
100.0

873 710 3 0 0 0 10 873 707 100.0
Chahariia
Chahaniya 76 912 162 3 3 0 162 0 578 162 63 4
Gurera 92 655 96 2 1 0 34 1 655 96 100 0
Katyanpurkala 87 672 0 1 1 0 11 0 672 0 100 0
Derawakhurd 67 634 202 2 0 0 0 2 421 202 66 4
Sarai 73 1713 731 4 1 0 24 2 1713 731 1000
Suratapur 113 1522 437 3 1 0 13 6 1477 437 970

Naugarh
Majhagavari 569

6108

1698

1628

611

15

12

7

0

0 244

0 0

11

10

5516

1301

1628 90.3

506 76.6
Baravadad 567 153 134 1 0 0 0 4 153 134 100 0
Devara 566 768 257 2 0 0 15 2 500 172 65 1
Naugarh 535 546 8 1 0 0 58 3 546 8 100.0
Bagahi 534 2076 658 1 0 0 117 20 2076 658 100 0
Bharva~ua 541 732 233 1 0 0 0 7 732 233 100.0

Sakaldeeha
Sakaldeeha 328

5973

4982

1901

1135

18J

2

0

2

0

2

190

538

46

9

5308

2750

1711

1135

88.9

55 2
Be~pur 359 810 354 2 1 2 112 5 810 354 1000
Bishunpur 341 701 101 4 0 0 98 1 397 101 566
Hariharpur 323 418 257 2 0 o or 4 418 257 100 0
Tajpur 331 2323 696 4 0 0 68 7 1815 696 78 1
Chakana 362 363 85 2 0 0 0 2 363 85 1000

9597
HP rocky sonbhadra with h
Dighul 168~ 2403

2628
ha

16

8

3

0

4

0

816 28~ 6553

0 6~ 1500

2628 68.3

62.4
Khokhar
Manvansa

1261 296
13~j 876

2
4

0
0

0
0

0 5
0 5

296
750

100.0
85.6

3575
HP plain BaIIIa with hha
Khejun 182 7222

0

937

14

12

0

0

0

0

0 16

0 51

2546

7222

0

937

71.2

100.0
Masumpur 138 2896 458 5 0 0 0 21 2896 458 100.0
Pandaha 136 3631 974 7 0 0 0 30 3631 974 1000

13749 2369 24 0 0 0 102 13749 2369 100.0

Page 2



TechnicalandFinancialDetail ofProjects Annexure-IV

~NNEXURE-L~

I OBSERVATIONS FROM INDIA-MARK-il HP~

WATER COLLECTIONAND DISTANCE TRAVELLED FORWATER COLLECTION

Time 6-7A.M 7-8AM 8-9AM 9-lOAM 10-11 11-12 12-1PM 1-2PM 2-3PM 3-4PM 4-5Pm 5-6PM

Distance A B A B A B A B
AM

A B
Noon

A B A B A B A B A B A B A B
General
Basti
0-lOm 2 30 2 45 3 40 0 0 3 54* 2 30 1 20* 0 0 I 10 2 30 1 (0 4 60

1O-30m 3 42 4 70 8 140 0 0 I 21* 0 0 4 40 0 0 0 0 0 0 I (0 7

30-50m 0 0 3 65 0 0 5 110 0 0 3 4Q* 0 0 0 0 1 (0 2 20 I 20 JO

50-lOOm 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

100-150m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

150-250m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 5 72 9 180 II 180 5 110 4 75* 5 70 5 60 0 0 2 20 4 50 3 40 12 175

Harij an
Bsti
0-lOm 2 30 0 0 1 20 0 0 0 0 2 30* 0 0 0 0 I 20 0 0 0 0 0 0

1O-30m 7 100 8 140 4 70 4 60 4 60* 5 70~ 1 20 1 20 5 60 7 90 2 40 3 30

30-50m 4 80 1 (0 6 100 7 110 7 100 0 0 2 40 3 60 1 20 0 0 1 10 7 1(0

50-lOOm 0 0 0 0 2 40 0 0 0 0 0 0 0 0 I 20 0 0 0 0 0 0 0 0

100-150m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

150-250m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total II 120 9 150 (3 230 II 170 15 160 7 (00 3 60 4 80 7 100 7 90 3 50 10 140

A- numberof personcamecollectedwater;B — quantityofwatercollectedin litres
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MAP OF DISTRICT VARANASI
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