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. Executive
—— II

Shallowwell handpumpsareusedas household
pumps(HHPs)andcommunityhandpumpsin
largenumbersin theTerairegionto meetdomes-

tic watersupplyneeds.Therehavebeendifferencesof
opinionamongimplementingagenciesonthetypeof
handpumpmost suited for community use. As no
comprehensivefield evaluationof the operationand
maintenancestatusof handpumpswas availableto
guidepolicydecisions,theDWSSinitiatedthisstudyon
operationandmaintenanceof shallowwellhandpumps
in theTerairegion.This studywasfundedby RWSG-
SA and FINNIDA and supportedby UNICEF. It
includesassessmentof theperformance,operationand
maintenanceof No.4,No.6andlNo.6handpumpswith
particularemphasison thelatter two, whichareused
ascommunityhandpumps.

The studyareacomprised21 village development
committees(VDCs) in Jhapa,Kailali andKapilvastu
districts in the Terai. The sampleconsistedof 721
handpumpscomprising100HHPs,311 No.6and310
lNo.6handpumps.Aspectsinvestigatedincludeusage,
platform construction,operationalstatus,reliability
maintainability,capitalcosts,O&M costs,users’satis-
faction,waterquality communitymobilization,effec-
tivenessof presentinstitutionalsetup,involvementof
the privatesectorand the mleof district/VDC level
NGOs.A setof struduredquestionnaireswasdevel-
opedandfielded.Informationwascollectedthmughin-
depthinterviewsof variousactors,observationsin the
field andreviewof reportsanddocuments.

FINDINGS AND CONCLUSIONS

The main findingsandconclusionsof the studyare:

(a) The No.6 handpumpoffers advantagessuch as
lower capital costs andmaintenancecosts,and
betterreliabilityandmaintainability.Themaintain-

abifity of theINo.6hasbeenadverselyaffectedby
the non-availability of spareparts in the local
markets.Thereisnojustificationfor thecontinued
promotionof theuseof INo.6handpumpasit does
not offer any specific advantageover No.6
handpumps.

(b) Manyfunctionalcommunityhandpumps(68per-
centof No.6 and52percentof INo.6) werein fact
inadequatelyrepaired,usingrope,wire,bamboo!
woodenpiecesin placeof spareparts;with very
little evidenceof preventivemaintenance.Al-
thoughadequatelocal skills for maintenanceof
handpumpsareavailable,maintenanceoccursonly
in responseto breakdowns,andeventhis is not
satisfactoryastheminimumnumberof spareparts
arereplacedtokeeptherepaircostslow. Asaresult
manyhandpumpsneedmajorrepairswhichusers
oftenfind difficult to finance.Anotherreasonfor
poor maintenanceis that the caretakerdoesnot
havereadyaccessto funds.Thecaretaker,invari-
ably hasto spendhis/hermoneyandThenap-
proachusersfor reimbursement.Readyaccessto
maintenancefundscanimprovethe situation.

(c) Thesupplyof INo.6sparepartsatsubsidizedrates
throughnon-marketchannelshassuppressedmar-
ketdemand.Therefore,localretailersdonothikean
interestin stockingandsaleof INo.6 spareparts.
TheprivatesectorcanmeettheINo.6 spareparts
demandthroughtheexistingmarketingchannels,
if donorinterventioninpricinganddistributionis
withdrawn.Thedevelopmentof afreemarketmay
howevertakesometime.

(d) With the proposedwithdrawalof donorsfrom the
supplyof sparepartstheavailabilityof spareparts

Summary
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is likely to sufferfurther,atleasttemporarily.The
donorshavethemoralresponsibilityto ensurethat
usersofhandpumpsinstalledunderdonorassisted
programscontinuetobeabletooperatethem.Field
modificationof theINo.6pumps- estimatedtocost
NRs.150perpump- tomakethemcompatiblewith
the No.6 spareparts is the preferredoption for
solvingthisproblem.

(e) A large numberóf handpumpsne~dfrequent
primingdueto leakagein thefootvalve.Thefoot
valveisidentifiedasamajordesignweaknessin all
thehandpumps.

(f) Nearly70 percentof HHPsdonot haveaplatform.
Thereis aneedto createawarenessamongusers
about the water pollution risks of handpumps
withoutplatforms.Largerplatformsfor commu-
nity pumpsprovidebetterworkingareasandthus
improvetheutility of communityhandpumps.

(g) Communityparticipationis veryeffectiveduriug
the implementationphase.Users’committeesare
formedfor almostall handpumps.Thecommittees
areveryactiveandabletocreateenthusiasmin the
userstoprovidetheirshareof theconstructioncost.
Usersareinvolvedin theselectionof sites.Commu-
nitiescontributein theform of localmaterialsand
laboui,andin manycasesprovideprivatelandfor
handpumpinstallation.In themaintenancephase,
however,theusers’committeesbecomedefunctor
are ineffective.Almost all maintenanceactivittes
areperformedby caretakersoruserswithoutany
substantivesupportfromthesecommittees.Often
caretakersprovidetheir servicesvoluntarily.

Theuserscontributesignificantlyduringconstruc-
tion as well asoperationandmaintenance.The
collection of O&M furcds on a regular basis is
virtually non-existent.Acontributionof NRs.2per
householdpermonthwill be ableto takecareof
O&M requirements.Regularcollectionof O&M
funds is very important for the long term
sustainabiltyof thecommunityhandpumps.

(i) While women’srepresentationonhandpumpcom-
mitteeswasmandatory,their role in site~election
andinstallationwasnegligible.Representationof
womenin users’committeesof iNo. 6handpump
wasfoundsignificantinJhapadistrictwhere24%
werefemale.In comparisononly 4 percentand5

percent womenwere in users’ committeesin
KapilvastuandKailali respectively.

(j) Usersaregenerallysatisfiedwith the quality of
handpumpwater. The userswere ~onsdousof
waterquality. Womenfelt thatwaterrelateddis-
eases were reduced after they began using
handpumpwater.High ironcontentwasacommon
concernin Jhapadistrictstudyarea.

(k) With eachHHP servingon anaverage2.6house-
holds or 17 usersthe water supply coverage
appearsto be muchhigher thanthe official esti-
mates.

(1) Thedistrict!VDC level NGOs arenot adequately
equippedtoundertakehandpumpprograms.They
will needexternalassistancefor buildingcapacity.

RECOMMENDATIONS

i. Implementingagencies/facilitatingagenciesshould
not insiston theuseof INo.6 handpumpin their
programs.On the contrary, the use of No.6
handpumpshouldbeencouraged.

ii. Themaintenanceof handpumpsisnot satisfactory.
Theemphasisshouldbeonregularcontributionsto
anO&M fund (NRs.2perhouseholdpermonth).
Themaintenancefundsdepositedbyuserswith the
implementingagenciesat the time of installation
should be transferredto eachusers’ committee
whentheyareoperational.

iii. Thedonorsshouldstopsubsidieson JNo.6spare
parts.Afreemarketshouldbeallowedto develop.
A non-interventionistapproachis recommended
formarketdevelopment.

iv. A definitiveandperhapsidealsolutionfor thenon-
availabilityof INo.6sparepartsisto modifyall the
existingINo.6handpumpstomakethemcompat-
ible withNo.6spareparts.

v. In orderto routinizecollectionof O&M ft~ndsand
improve monitoring and record keeping it is
necessaryto considerinstitutionalchanges.One
approachcouldbethemergerof users’committee
andsub-committeesinto ward level/sub-ward
levelcommitteeswith theactiveparticipationof the
caretakers- whoare themostimportantactorsin
O&M - andward memberwho enjoyspopular
support. This is likely to offer the following
benefits:(i) createamanageableunitclosetousers;
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(ii) through ward member’s participation
provide a formal linkagewith the VDC; and(iii)
improve accountabilityand sustathability. It is
thereforerecommendedthatthepresentsystemof
a users’ committeeat the VDC level and sub-
committeeatthehandpumplevelmaybereplaced
by the users’ committeeat the ward/sub-ward
level.

vi. Thereis aneedto improvethefoot valvedesign.

vii. Theconstructionof biggerplatformsfor commu-
nity pumpsshould be encouragedto meet the
needsof users. There is also a needto create
awarenessamongHHPusersthatplatformsreduce
the risk of waterpollution.

viii. Capacitybuildingof NGOsatdistrict!VDC level is
a prerequisite to make their participation in
handpumpprogramseffective.

FOLLOW UP ACTION RECOMMENDED

i. It is critical to take decisionsquickly on the
recommendationsmadein thisreport.Ameetingof
decisionmakersshouldthereforebe convenedas
soonaspossible.

ii. In order to closely observe and monitor the
transitionfromdonordrivensparepartssupplyto
marketorienteddistribution, a studyshouldbe
initiated assoonas possible.

FOLLOW UP ACTION TAKEN

A meetingwasheld on 26 May, 1995 to discuss the
findings, conclusionand recommendationsof this
report.Themeetingwaschairedby Mr. DineshChandra
Pyakurel,Director General;DWSSand attendedby
representativesof UNICEF,~WHO,TAEC ConsultsP.
Ltd., and RWSG-SA. The minutes of meeting are
attachedasAnnexure4.
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Chapter1

Introduction
2

I
BACKGROUND

Nepal’sTerairegionisendowedwithshallowground-
water.Shallowtubewellsarewidelyusedin theregion
toabstractdrinkingwaterandarefitted withasuction
handpumpchosen from several available models.
Handpumpsareusedby householdsandcommunity
groups.Individual householdsuselocalorNepalNo.2
or No.4 handpumps(referredto as HHP in the text).
LocalorNepalNo.6(No.6) andImprovedNepalNo.6
(INo.6)aregenerallyusedascommunityhandpumps.
A communityparticipationapproachisusedtoimple-
ment the communityhandpumpprogram.The local
costsof constructingaplatform,drainandsoakagepit
are met by the community The community also
contributesto the maintenancefund andfrequently
provideslandfor thehandpumpinstallation.Support
agenciesorganizetrainingofhandpumpcaretakersand
healthvolunteersandprovidematerialssuchas the
pump,pipesandcement.Usersareexpectedtoassume
responsibilityfor the operationandmaintenanceof
handpumps.

Thesectoralleadagencyresponsiblefor implement-
ing thecommunityhandpumpprogramis theDepart-
ment of Water Supply andSewerage(DWSS). The
Departmentreceivesbilateralandmultilateralsupport
from the UnitedNationsChildren’s Fund(UNICEF),
FinnishInternationalDevelopmentAgency(FINNIDA)
and the Asian DevelopmentBank (ADB/M). The
Ministry of Local Development(MLD) is involvedin
handpumpprogramsinsomeTeraidistrictsthroughits
WomenDevelopmentSection(WDS).DistrictDevelop-
mentCommittees(DDCs)providesupportto Village
DevelopmentCommittees(VDCs)toinstallhandpumps.
The nongovernmentsectoris active in the program,

representedby WaterAid, Nepal Red CrossSociety,
DiSvi InternationalandLutheranWorld Service.The
recentlyestablishedRural DevelopmentBank also
providescredit to individualsandcommunitiesfor
handpumpinstallation.Throughall the aboveinitia-
tives,28,139communityhandpumpshadbeeninstalled
in theTeraiby theendof fiscalyear1992/93.Theseare
inadditionto familyhandpumps,whosenumbersrun
intoseveralthousands.

In thepastcommunityhandpumpprogramshave
beensupplydriven.This approachhasnotbeenvery
successfulandnowthereis agrowingconsensusthat
watersupply is a local functionandcentralagencies
shouldwithdrawfromdirectimplementationrole and
shouldonly playtheroleof afacilitator. HisMajesty’s
Governmentof Nepal(HMG/Nepal),with assistance
from IDA, hasbeenevolving and testing new ap-
proachestosectorissuesthroughJantaKo KhanePani
raSafaiKaryakram(JAKPAS)aspartof theIDA-funded
RWSSProject.Furthermore,with theproposedestab-
lishmentof the Rural Water Supplyand Sanitation
Fund,thegovernmentisopeningupanewchannelfor
thedemand-leddecentralizedimplementationofRWS
projects.

TheEighthPlan(1992/97)envisagesgreaterpartici-
pationof localgovernmentsindrinkingwaterdevelop-
ment.With theenactmentof theVDC Act of 1992,the
VDC is empoweredto developandmanagedrinking
watersystemswithin its jurisdiction.In pursuanceof
thesepoliciestherole of theDWSSis expectedtoshift,
emphasizingfacilitation and~moving awayfrom the
traditionalrole of animplementor.Qrom 1994/95,the
UNICEF assistedshallow tubewellprogramwill be
implementedthroughNGOs,DDCs,theprivatesector
andthecreditschemeof theRuralDevelopmentBank.
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THE STUDY

Ina1980UNICEF sutvey,itwasreportedthattheNepal
No.6handpumpwasnotrobustenoughforcommunity
use.Subsequentlyanewhandpumpdesignwasintro-
duced— a modified versionof theBangladeshNo.6
handpumpknownasImprovedNepalNo.6(INo.6) -

andrecommendedforgroupsofupto125users.Several
agenciesincluding UNICEF, Water Aid, DiSvi and
NepalRedCrossSocietyusetheNo.6handpump.The
No.6 handpumpis generallyusedby government
agenciesin their programs.Anothersurveycovering
handpumpswasconductedbyFINNIDA. Therewere
differencesof opinionamongthevariousimplementing
agencieson the typeof handpumpmostsuitablefor
communityuse.

No comprehensivefield evaluation of the
operationandmaintenancestatusof handpumpswas
availableto guidefuturepolicy decisions.This study,
focussedon theoperationandmaintenanceaspectsof
HHP, No.6 and INo.6 handpumpswith particular
emphasison communityhandpumps,isaneffort tofill
this gap. Initiated at the requestof the Department
of WaterSupplyandSewerage(DWSS),thestudywas
fundedby theUNDP/WorldBankWaterandSanitation
Group- SouthAsia (RWSG-SA)andRuralWaterSupply
andSanitationProject (RWSSP)/FINNIDAandsup-
portedbyUNICEF.

Objective of study

Theobjectivesof thestudyinciudedassessmentof the
performance, operationandmaintenanceof all three
typesofhandpumps(HHP,No.6andNo.6)in theTerai
region,with particularemphasisoncommunityhand-
pumps.Thestudyincludedthe followingactivities:

• Collectionof dataon thefield performanceof these
handpumps,includingfrequencyof replacementof
themaincomponentssuchascupseal,foot valve,
fulcrumpins,handle,handpumprod,etc.Thisalso
included capital costs for handpumps,average
numberof users, averageusageandcommon
problemsencounteredin the field. Frequencyof
handpumpprimingwasanotherimportantfactor
thatwas lookedinto carefully.

• Assessmentof theusers’acceptanceof andprefer-
encefor thethreetypesof handpumps.

• Collection of dataon the annualcostof mainte-
nanceby categoryof handpumps.

• Evaluationof thelevelof communityinvolvement

in themaintenanceof thehandpumps,thewilling-
nessof the communityto payfor normalmainte-
nance and the external support (government!
donor) provided for the maintenanceof these
handpumps.Particularattentionwaspaidto the
role of womenin implementationandnot justas
primaryusers;

• Studyof therole playedby theprivatesectorin the
supplyof sparepartsandmaintenanceof these
handpumpsandexplorationof the possibilityof
increasingtherole of the privatesector;

• Ascertainmentof the availability of spareparts,
particularlythemetricandBSWfasteners;and

• Assessmentof the reasonsfor the substantial
difference in price betweenthe two types of
handpumps(No.6 andNo.6) in relation to their
quality,sturdinessandreliability.

Methodology
StudyDesign:Thestudywasdesignedasanempirical
investigationof thethreetypesof handpumpscurrently
inusein theTerai.An InformationCoordinationMatrix
wasdesignedto organizeandmanageinformationfor
thestudy.Relevantsecondarymaterialswerereviewed,
followingwhichasetof structuredquestionnaireswas
drafted. The primary questionnaire,intended for
handpumpusersandcaretakers,soughtinformationon
operationand maintenance,resourcemobilization,
statusof sparepartsavailability etc. Questionnaires
were also preparedfor implementingand support
agencies,NGOs,retailersandmanufacturers.Pretesting
of questionnaii~eswas done in Jhapadistrict. After
pretestingthequestionnairesweremodifiedandfinalL
ized for the full scalesurvey.

Inception Meeting: Prior to pretesting,the study
methodologyandsurveyinstrumentsdevelopedby the
consultantwere reviewed at an inception meeting
attendedbyRWSG-SA,DWSS,UNICEFandFINNIDA.
Suggestionsfromthatmeetingwereincorporatedinto
theresearchdesign.

SamplingDesign:Keyelementsof thestudywerethe
selectionof surveysitesandsamplesize.Threedistricts,
oneeachfromeastern,centralandwesternTeraiwere
selectedfor survey.ThesewereJhapa,Kapilvastuand
Kailali (seeAnnex 1). The objectivesof including the
threedistricts wereto ensuresocio-economic,cultural,
operationalandgeographicalrepresentation.Twenty
oneVDCs in thethreedistrictswereselectedrandomly
for the survey. First, the districts were divided into
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southernandnorthernregionsin relationto the East-
West Highway. Considerationwas given to include
VDCs having a substantialnumberof community
handpumps.Fromthe selectedVDCs, lists of HHPs,
No.6andNo.6handpumpswereprepared.

Thesamplesof HHPs,No.6andNo.6handpumps
wererandomlydrawnfrom the lists. Only functional
handpumpswereincludedin the sample.This was
deliberate,sinceinformationonperformance,operation
andmaintenanceof thenonfunctionalhandpumpswas
difficult to obtain.However,afull censusof pumpsin
thesampleVDCsandtheoperationalstatus,by typeof
pump,were includedin the studyandpresentedin
Table 3. Sinceolderhandpumpsweremorelikely to
havefacedproblemsinoperationandmaintenance,the
minimumageof thesampledhandpumpswasfixedat
twoyears.Alsopriority wasgiventoincludehandpumps
servingmorethan50users.Altogether621community
handpumps(induding10schoolhandpumps)and100
I-IHPs wereincludedin the sample.The numberof
HHPs was restricted to 100 as the
mainpurposeof including HHPsin thestudywas to
understandthemarketorientedmechanismavailable
for installation,operationandmaintenanceof HHPs
andtoexaminewhethersomeof theelementscouldbe
incorporatedintocommunityhandpumpprogram.The
handpumpsamplesbydistrict, typeandagecategories
arelistedin Table 1.

Field Survey:The field surveywasconductedby a
teani of researchassistantsand enumerators..The
surveyteamwas trainedin the useof surveyinstru-
mentsandacquaintedwith thecontentsandobjective
of eachquestionnaireitem.Techniquesusedfor infor-
mationcollectionincludedastructuredquestionnaire-
cum-checklist,on-siteinspectionandobservation,and
informaldiscussionsandmeetings.

Respondents:Group interviewswereusedto com-
pletequestionnairesfor 621 users’groups.Caretakers
played a formal role in 320 of thesegroups,andan
additionalsectionof the questionnairewasadminis-

teredtothem.ForFTHPs,thestudygaveaquestionnaire
to 100 headsof households.Structuredinterviews
collectedinformationfrom 6manufacturers,28 retail-
ers,12localNGOs,and7VDCsand3 DDCs.Interviews
were also conductedwith DWSS, UNICEF, DisVi,
FINNIDA, NepalRedCrossSocietyandNepalWater
forHealth(NEWAH).

Supervision: In order to ensure reliability of the
collecteddata,supervisorsweredeputedto workwith
thesurveyteamin eachdistrict. Completedquestion-
naireswerecheckedto clarify anyambiguityandto
solicit additionalinformationif required.Eachsupervi-
sor spent10 to 21 daysin thefield. Somemembersof
thestudyteamalsovisitedthedistricts.Thetechnology
specialistfromUNDP/World Bank,RWSG-SAvisited
Jhapadistrict to check the effectivenessof the data
collectionprocedure.

Data Analysis:All the datacollectedthrough the
censusandin-depthinterviewswerecodedandentered
intoamicro-computetThedatawereanalyzedbyusing
thesoftwareLotusandDBase.

ORGANIZATION OF THE REPORT

This report is divided into five Chapters.Chapter1
includesthe background,objectivesandscopeof the
study,andmethodologyincluding instrumentsused,
samplingdesignanddescriptionof respondents.Chap-
ter2 presentsthe main body of resultsincluding a
technicaldescriptionof the typesof handpumpsand
dataanalysisconcerningsystemperformance.Perfor-
manceassessmentincludedusage,constructionas-
pects,operationalstatus,reliability, maintainability,
capitalandO&M costs,users’satisfaction,institutional
aspectsandcommunity mobilization andcontribu-
tions. Theparticipationof the privatesectorand its
potentialrole in the manufactureanddistributionof
handpumpsandsparepartsarediscussedin Chapter3.
Chapter4coverstheroleof theNGOsin thehandpump
program.Conclusionsandrecommendationsarepre-
sentedin chapter5.

Table 1: Number of SampledHandpumps by Type and Age

District sampled
VDCs.
(No.)

No.6
— — — —

2 3-7 8-13 Total
Yrs Yrs Yrs

INo.6
—

2 3-7 8-13 Total
Yrs Yrs Yrs

HHP
—

2 3-7 8-13 Total
Yrs Yrs Yrs

School Total
— —

2 3-7 8-13 Total
Yrs Yrs Yrs

2
Yrs

3-7
Yrs

8-13
Yrs

Total

Jhapa 6 1 1 1 3 10 168 22 200 14 17 9 40 1 2 2 5 26 188 34 248

Kapilvastu 10 27 40 33 100 50 50 — 100 7 10 13 30 ~- — — — 84 100 46 230

Kailali 5 48 139 21 208 — -. — — 8 22 — 30 — 3 2 5 56 164 23 243

Total 21 76 180 55 311 60 218 22 300 29 49 22 100 1 5 4 10 166 452 103 721
—
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Chapter2

Handpump
System

Performance
TYPES OF HANDPUMPS

~11jpes:Of the various types of handpumpsthat are in
use,No.2andNo.4aresmallerin sizeandcommonly

usedasahouseholdhandpump.No.6 andNo.6 are
largerin sizeandcapacityandusedatthecommunity
level.TheINo.6handpumpwasintroducedin 1984by
UNICEF’.

Description:The abovefourhandpumpsareall recip-
rocatingsuctionpumps.Majorconstituentpartsof the
handpuniparehandpumpbody,headcover,handle,
baseplateandplungerassembly.Mostof thesecompo-

nentsaremadeof cast iron. TheNo.4is similar to the
No.6in termsoftheshapeofcomponentsandmaterial
of construction.Butit issmallerinsize,lighter inweight
anddeliverslesswaterfor thesamenumberof strokes.
The main designfeaturesof the No.6 are similar to
thoseof BangladeshNo.6 handpump.The technical
featuresof theNo.6& No.6handpumps,whicharethe
mainfocusof the study,areshownin sketchesbelow

USERS AND USAGE

Population and Household Served: The 611
handpumpsin thesampleserveatotalof 42,026people.

1 Aninternalreviewof theperformanceof thecommunityhandpumpsin 1982by UNICEFwashighly critical of theavailablevariety.
Consequently,theBangladeshNo.6handpumpwasadoptedwith modifications.This is theImprovedNo.6pump(1N06)currently
in use,mostly in donorassistedprojects.

NO.6 I NO.6
Nomenclature of Handpump(Typical Cross Section)
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Table 2: TechnicalSpecificationof handpumps andbathingwereavoidedto makef~tchirgwaterfor
Particulars No.4 No.6 INo.6

Barrel dian~ter(mm) 65 90 90

Body length (mm) 425 480 512

Rateddischargeat
20 strokes(liters) 6.8 17 24

Length of stroke(mm) — 175 220

Approximate Weight (kg) 15 22 37

Theaveragenumberof householdsandthepopulation
servedby a community handpumpwere 9 and 69
respectively.

Householdhandpumpsareusedbyoutsidersalso.
Of the100sampledHHPs,50 percentservedoutsiders,
benefitting162households,or anaverageof 4.2 user
familiesperhandpump.For all 100handpumps,how-
ever,theaveragenumberof familiesandusersbenefitted
by aHHPwas2.6 and17 respectively.

Handpump Use: Handpumpswere usedto meet
domesticwater needs such as drinking,. washing,
cleaning,bathing, and livestockneeds.Only a few
householdsadjacentto the handpumpsutilized the
communityhandpumpsfor irrigatingkitchengardens.
TheHI-IPs weremorewidely usedfor this purpose.

Figure 1. Pupulation served by communityhandpumps

Waiting I~me:Thecommunityhandpumpsserved
a cluster of householdsin a VDC. Most of the
handpumps(87%)werelocatedwithin200metersof the
farthesthouseholdin thecluster.It wasobservedthat
theusersstaggeredthewatercollectiontimeinsteadof
queuing.In themorningandeveninghours,washing

householduseeasy.For 81 percentof the users,the
waiting time was less than5 minutes.Differences
betweenthetwomodelsinwaitingtimewereminimal.
Only onepercenthadto waitformorethan15minutes.

Restrictionof Use: An elementof the studywas
investigationof castediscriminationin theuseof the
handpumps.Almostall respondents(99%)mentioned
that there are no casterestrictions in the use of
communityhandpumps.

Summaryof Findings

a. Theaveragenumberof householdandpopulation
servedbyacommunityhandpumpwere9 and69
respectively.While 50percentof theHHPsserved
onehousehold,theotherhalf of thesampleserved
anaverageof 4.2households.

b. Handpumpsare mostlyusedto meetdomestic
waterneeds.Accessibffitytoservicewasreasonable
andthewaitingtimewaslessthan5minutesfor 81
percentof users.

c. Castediscrimination in the use of community
handpumpwasalmostnon-existent.

d. Theaveragenumberof householdsandpopulation
~ byan~were 2.6and17respectively.Thismeansthata very largenumberof peoplewere

servedby HHPsandwatersupplycoveragewas
muchhigherthantheofficial estimates.

CONSTRUCTION ASPECTS

Platform,Drain and SoakagePit: A platformserves
threeimportantpurposes.First,it providesspacefor
collectionof water,washing,cleaningof utensilsand
bathing.Second,it providesprotectionagainstpossible
groundwatercontaminationby preventingseepageof
wastewaterinto theaquifer.And third,while serving
asthefoundation,it preventslateralmovementof the
handpumpbody which increasesthe life of tI{e
handpump.Amongcommunityhandpumps,~88percent
wereprovidedwith aplatform.Thiswasnot thecase
withHHPs,inwhichonly30percenthadplatforms.A
disposalchannelwasprovidedtodrainoffexcesswater
andkeeptheplatformsurroundingsdry. Thedisposal
channelexistedin 72percentof HHPsand85 percent
of community handpumps.In a well constructed
platformthedisposalchanneldrainsintoasoakagepit,
apit dugattheendof the disposalchannelandfilled
withgravelorbrokenbricks.It receiveswatercoming

101-125
(7%)

76-100
(19%)

51-75
(34%)
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~ HHP ~ No.6 ~ INo.6
Figure 3. Platform size(m2)

throughthedisposalchannelandkeepsthehandpump
surroundingsdry. Thepercentageof handpumpsthat
hadsoakagepitswereHHP(8%),No.6(24%)andNo.6
(50%).

Platform Size:Platformswereof rectangularshape
in all threedistricts.On average,in the community
handpumps,the platformsize variedfrom 1.5m2 to
slightly greaterthan4.5m2.Theaverageplatformarea
in No.6andNo.6handpumpswere2.5m2and3.8m2
respectively.In the HHPs the averageareaof the
platformwas2.3m2.However,in theRWSSP/FINNIDA
- assistedprograminKapilvastu,comparativelylarge
(5 to 7.5m2) platforms were found. Some of the
platformsin this districtwerecircularin shapewith a
diameterofalmost2.5m.Largeplatformsprovidemore
work areaand thereforeincreasethe utility of the

handpumpin termsof greaterfrequencyofbathingand
washing.Theuserswereappreciativeof largeplatforms
dueto their betterutility

Construction Quality of Platforms: Construction
qualityof 96 and76percentoftheplatformsinNo.6and
No.6communityhandpumpswereassessedtobegood;
i.e.,platformswerefreeof cracksordamage.Platforms
in only 23 percentof the HUPs were considered
satisfactoryin termsof their constructionquality.

Foundation Condition: In 95 percentof the No.6
and69 percentof theNo.6handpumps,thefoundation
wascompactandpreventedseepageof wastewaterinto
the aquifer.Nearly66 percentof 1-11-IPshada loose
foundation.Besidesreducingthe eff~ctivelife of the
handpumps,aloosefoundationcancauseseepageof
wastewater in to the borewell which in turn can

* w
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PLATFORM DRAIN SOAKPIT

H11P ~

Figure 2. Existenceof platform, drain and soakagepit
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Figure 4. COnstruction quality of platform
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Figure 5. Condition of handpumpfoundation
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OPERATIONAL STATUScontaminatetheaquifer.Althoughtheextentof health
hazardbroughtaboutby groundwatercontamination
remainsto beinvestigated,afewstudiesin Nepalhave
shownthatcontaminationcanoccur.Therefore,health!
hygieneeducationactivitiesneedcontinuedfocusto
eliminatesuchrisk.

Summaryof Findings
a. Ninety eight percentof INo.6, 78 percentNo.6

handpumpsand30percentof HHPshadplatforms.
Drains existed in 85 percentof the community
handpumpsand72percentof HHPs.Soakagepits
existedin 50 percentof INo.6 and24 percentof
No. 6 handpumps.Only 8 percentof HHPshad
soakagepits.

b. While the size of platformis independentof the
type of handpump,it was observedthat the
platformareain 69 percentof the INo.6 and19
percentof theNo.6handpumpswasgreaterthan
3m2.Greaterprevalenceof largerplatformsinNo.6
handpumpwasprobablydueto increasedusers’
participationin planningandinstallationof INo.6
handpumps.Only 1 percent of HHPs had a
platformof thissize.

c. The increasein platformareaimprovesits utility 70

andconveniencetousers.In theRWSSP/FINNIDA
projectwhereplatformareais5-7.5m2,peoplewere
veryappreciativedueto its greaterutility.

d. Overallconstructionquality of theplatform has
beenassessedas good for 86 percent of the
community handpumps.The foundation in 95
percentof No.6and69 percentof No.6handpumps
werefoundadequatelytight.

e. Over70 percentof HHPsand22 percentof No.6
handpumpsdid nothaveplatforms.Thisincreases
theriskof aquifercontamination.Constructionof
largerplatformsin communityhandpumpstosuit
users’needsshouldbeencouraged. Figure 7. Cleanlinessof sites and surroundings

Table3: Numberof communityhandpumpsin thesampledVDCs and their functional status

District Total No. of
VVDCS

Studied

No.6

Total No. of
Community
handpumps_____

1N06 Total

~

Working Condition

No.6 INO.6 Total

Working Not working Working Not working Working Not working

Jhapa 6 - 456 456 - - 331 125 331 125 -
Kapilvastu 10 148 184 332 126 22 — 182 2 308 24

Kailali 5 537 - 537 461 76 - - - - 461 76

Total 21 685 640 1325 587 98 513 127 1100 225

Nonfunctional Handpumps: Only functional hand-
pumpswereselectedfor investigation.Thedecisionto
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Figure 6. MainIcuance of the platform, drain & soakagepit
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includeonly workinghandpumpsin thesamplewas
deliberate,for thereasonthattheprobabilityof collect-
ing informationon pastperformancewasgreaterin
functional handpumpsrather than nonfunctional
handpumps.However,to ascertainthepercentageof
working handpumpsin the field, all community
handpumpsinstalled in the sampledVDCs were
visited.Table3givesthefunctionalstatusofhandpumps.
The percentageof nonfunctionalhandpumpswas
greateramongNo.6(20%)comparedto No.6(14.3%)
handpumps(seePhotos3 - 6 in Appendix2).

Maintenance of Platfornis, Drains and Soakage
Pits: Platformswere satisfactorilymaintainedin 75

30

ONE 2—4 5—4

PRESENCE NO.OFMISSING NUTBOLTS

MHPF~1 ~

percentof the communityhandpumps.Maintenance
wasgoodonly in25 percentof theHHFs.Wastewater
wasdrainedin65percentof thecommunityhandpumps
comparedto56 percentof theHHPs.Theconditionof
39 percentof soakagepitsin-INo.6 and23 percentin
No.6wasassessedasgoodwhile 7percentof HHPhad
soakagepit in goodcondition.

Cleanlinessof platforms and surroundings:Clean-
linessof theplatformwasassessedin termsof absence
of algaeanddirt. Thecleanlinessof surroundingswas
assessedin termsof surroundingsbeingdry andfree
from trash.Communityhandpumpplatforms were
cleanercomparedto theHHPs.Only41 percentof the
HHPsitesweremaintaineddeanwhile79percentof the
No.6and49percentof No.6handpumpplatformswere
clean. Poor handpumpsurroundingswere due to
absenceof platforms.Handpumpsurroundingswere
cleanin 61 percentof theHHPs,67percentof No.6and
42 percentof No.6handpumps.Due to limited use,
HHPs surroundingswere fairly clean even in the
absenceofplatforms.

Missing Nuts and Bolts and Their Replacement:
Nuts andbolts werefrequently missing,and lackof
timely replacementwas a commonproblem. In 60
percentof thecommunityhandpumpsnutsandbolts
were missing. Missing nuts and~bolts was also a
commonproblemamongtheHHPs(58%). Almost40
percentof thecommunityhandpumpshadtwo to four
missingbolts and theseweremostly from the cover
plate. Absence of preventive maintenanceand
nonavailabilityof fundsfor thepurchaseof spareparts
appearedtobethemaincausesfor thenon-replacemellt
ofboltsandnutsin time.Thedelaycancausedamage
to costly handpumpcomponents,making major re-
placementsnecessaryatalaterdate.In 68 percentof
No.6 and52 percentof No.6handpumpsthe useof
rope,wire, bamboopiecesandwoodenhandlewas
observed.This is a clear indication of inadequate
maintenance.

Number of Idle Strokes: Another aspectinvesti-
gated wasthedischargecharacteristicof thehandpumps.
Almost 63 percentof the community handpumps
deliveredwaterin thefirststroke.However,16percent
of No.6 and10 percentof No.6handpumpsrequired
two tofour strokesforwaterdelivery,and9 percentof
INo.6 deliveredwateraftermorethanfour strokes.

Discharge: In termsof discharge,the handpump
performancewasgenerallysatisfactoryThe average
dischargeper20 strokeswasmeasuredas 13 liters for
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Figure 9. Variation in the water table and its effect in discharge
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HHE 17 liters for No. 6 and 20 liters for No. 6
handpumps.Theaveragedischargein thecaseof HHPs
washigherthantheratedperformanceasgivenin Table
2 as40 HHPsin Jhapawereof No. 6 type.

Seasonalvariation in the water table is a general
characteristicin the Terai. Somehandpumpswere
affectedby thisvariation.A higherproportionof HHPs
(38%) wereaffected,probablydueto shallowboring.
SomeNo.6 (29%) andNo.6 (15%) handpumpswere
alsoaffectedby fluctuationsin the watertable. The
percentagesof HHPs,No.6andNo.6,handpumpsin
which dischargewas significantly affectedby water
tablefluctuationswere 13, 13 and11 percentrespec-
tively.

PrimingRequirements:Around 51 percentof the
HI-IPsand42 percentof theNo.6handpumpsrequii~ed
priming.In thecaseofINo.6 handpumps,thepercent-
agerequiringprimingwas39.Almost 15to 20 percent
of the sampledhandpumpsrequiredpriming before
everyuse.

Physical Appearance and Iron Content: About
two-thirdsof the HHPsdeliveredclearwater.Among
communityhandpumps,physicalappearanceof the
delivered water was clear in 87 percent of the
handpumps.Iron contentin 55 percentof all the
handpumpswaslessthan2ppm(partspermillion). In
Jhapa,50 percentof handpumpsdeliveredwater in
which ironcontentwas more than5 ppm. The iron
contentwaslower in Kapilvastu(lessthan2ppm) for
more than90 percentof the HHPs andcommunity
handpumps.The presenceof iron in water is a
geologicalphenomenonandindependentof thetypeof
handpump.

Summary of Findings
a. Of the totalcommunityhandpumpsinstalledin the

VDcs,about86 percentof No.6 and80 percentof
No.6werefunctional.

b. Maintenanceof platforms was satisfactoryin 75
percent,drainsin 65 percentandsoakagepits in32
percentof thecommunityhandpumps.Platformsin
morethan60percentandsurroundingsin 54 percent
of communityhandpumpswerekeptclean.

c. Maintenanceof thecommunityhandpumpswasnot
satisfactoryPreventivemaintenancewasnon-exis-
tentandwascharacterizedby thenon-replacement
of nutsandboltsin manyhandpumps.In 68percent
of No.6and52percentof No.6handpumpstheuse
of rope,wire,bamboopiecesorwoodenhandlewas

observed.This is a clear indication of the poor
maintenance.Thephotographs(1-6)attheendof this
reportdepictthepoorstateof repairsof someof the
communityhandpumps.

d. Morethan60percentof thecommunityha~’tdpumps,
irrespectiveof their type, dischargedwaterin the
firststroke.Theaveragewateryieldat20 strokesfor
HHPs,No.6andNo.6handpumpswere13,17and
20 liters respectively.Although No.6 handpumps
performedasrated,No.6handpumps’averagewas
4 liters belowtheir rateddischarge.

e. Physicalappearanceof water from more than 85
percentof the communityhandpumps~wasclear.
About34percentof I-IHPsyieldedturbidwatetIron
contentwaslessthan2 ppmin watersamplesfrom
60 percentof the communityhandpumps.In 50
percentof communityhandpumpsin Jhapa,iron
contentwasin excessof 5 ppm.

1. About50 percentof HHPs,42 percentof No.6and
39 percentof No.6handpumpsneededdailyprim-
ing. In 15 percentof No.6 and20 percentof No.6
handpumpsprimingwasrequiredbeforeeveryuse.

RELIABILITY

Reliability was assessedin termsof durability, fre-
quencyof sparepartsreplacementandinterruptionin
supply.

Durability: Majorcomponentsreplacedduringthe
last one year are listed in Table 4. Among No.6
handpumps,thehandpumpbodyandhandleneeded
no replacementduringthisperiodimplying thatNo.6
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Figure 10. Printing requirement
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is structurallymorerobustthanthe No.6.
Replacementof SpareParts: Recordsof frequency

of repairandcostincurredfor maintenancewerenot
maintainedby userscommitteesor caretakers.The
informationon sparepartsreplacementpresentedin
thisreportisbasedontherecollectionof thecaretakers

andusersaboutthepartsreplacedin thelastoneyear.
Thetypeof handpump,numberof partsreplacedand
frequencyof spareparts replacedduring oneyear
periodarelistedin Table5. Frequencyof replacement
of sparepartswas 6.55 for No.6 and 7.30 for No.6
handpumps.

Table 4: Numberof major componentsreplacedduring thelast oneyear
Type of
hand-

pumps

Age of
hand-
pumps

~

No. of
hand-

pumps

No. of major component replaced During last 13 years

Body Head cover Handle Plunger_rod

Total % Total % Total % Total %

No.6 6 years & less 210 2 0.95 5 2.30 25 11.90 88 41.90

More than 6 years 101 4 3.96 12 11.88 23 22.77 53 52.48

lNo.6 6 years&

More than

less 244 0 0.00 7 2.87 0 0.00 80 32.79

6 years 56 0 0.00 4 7.14 0 0.00 36 64.29

Table 5: Numberof componentsreplaced in the last oneyear with their frequencies

S.No.

1
2

3

4

5
6

7

8

9
10

11
12

13

14
15

16

17

18
19

20

21

22
23

24

25

26

Components

Pump Body
Handle

PumpHead Cover

Head Bolt
HeadNut
Fulcrum Pin

PlungerRod Pin

SocketHeadScrew

Fulcrum Bolt and Nut

PlungerRod Bolt and

PlungerRod
PlungerCage

PlungerPuppetValve

UpperPlate
Spacer

Lower Plate

Lock Nut
Bucket Washer/Cup
Leather Flapper

FlapperValve Weight
Bolt and Nut

BasePlate

BasePlate‘Bolt
BasePlateNut

Spring Washer

Flat Washer

Total

Jhapa
INo.6

—

—

11

72
76

49

88
78

—

—

91

—

—

123

36

91

127

553
244

44

40

3

22

22
2
—

1,772

Kapilvastu
INo.6 No.6

— 1
— 6

— —

16 25
21 25

17 —

33 —

40 —

— 24

— 29
25 25

— 20
— —

9 —

2 —

6 —

5 - —

240 240
27 163

— —

— 3

— —

1 1O
4 12

1 —

— 1
447 584

Kailali
No.6

5
42

17

153
157

—

—

—

24

27
116

22

15

—

—

—

—

581
177

30

2

2

22

20
—

20

1,432

Total
No.6

6

48
17

178
182

—

—

—

48

56
141

42

15

—

—

—

—

821
340

30

5
2

32

32
—

21

2,016

INo.6

—

11
88
97

66

121

88

—

—

116

—

—

132

38

97

132
793
271

44

40

3

23

26

3

—

2,189

Frequency
No.6 INo.6

0.02 —

0.16 —

0.06 0.04
0.58 0.29
0.59 0.32

— 0.22

— 0.40

— 0.29
0.16 —

0.18 —

0.46 0.39

0.14 —

0.05 —

— 0.44
— 0.13

— 0.32
— 0.44

2.67 2.64

1.10 0.90

0.10 0.15

0.02 0.13

0.01 0.01

0.10 0.08

0.10 0.09

— 0.01

0.07 —

6.55 7.30
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Supply Interruptions: Interruptionof watersupply
was common in someof the handpumps,while it
was not so for others. Interruption was faced in
39 percentof No.6 handpumpsafter installation
comparedto 32 percentof theNo.6 and27 percentof
theHHPs.

Response Percent_of_Handpumps

HHP No.6 INo.6
Interrupted 27 32 39

Not Interrupted 73 68 61

Total 100 100 100

The major factors leading to interruptionswere
droppingwater table, lack of funds for repair and
nonavailabiityof spareparts.In 20 percentof HUPs
and22 percentof No.6handpumps,supplyinterruption
was dueto acombinationof lackof repairandwater
tablefluctuations.Nonavailabilityof sparepartswas
responsiblefor interruptions in 20 percentof No.6
handpumps.

Duration Percent(%)_________

HHP No.6 INo.6
OneDay 5 2 5

2:3 Days 5 13 5

More than3 Days 9 5 22

Total 19 20 32

Supplyinterruptiondueto lackof interestto repair,
lackof fundsandnonavailabilityof sparepartslasted
formorethan3daysin 22percentof No.6handpumps.
ForNo.6andHHPsthe comparablepercentageswere
5 and9respectively.

Table 7: Reasonsfor Interruption

Response Percentof Handpumps
HHP No.6 INo.6

Water TableLowering 8 12 7

Lack of Interest 12 10 9
LackofFund 6 7 3
SpareParts Unavailability 1 3 20

Total 27 32 39

Figure 12. Occurenceof interruption in last one year

Theinterruptionsdueto droppingof thewatertable
lastedfrom lessthan two monthsto morethanfour
months.Sevento twelve percentof the handpumps
wei~eaffectedby afallingwatertable.

Inthe previous oneyear, 26percent of the INo.6, 11
percentof theNo.6and18percentof the1-11-IPsrecorded
one interruption, while 13 percent of the No.6, 21
percentof theNo.6and9 pen~entof theHHPshadmore
thanoneinterruption.

Summary of Findings

a. Annual frequencyof replacementof spareparts
averaged6.55 for No.6 and 7.30 for JNo.6

Table 6: Interruption in Water Supply I

ABOVE 2 MONTHS 2-4 MONTHS >4MONTHS

~ HHP ~ No.8 ~ INo.6

Figure II. Interruptions causedby lowering of water table

Table 8: Duration of interruptions due to reasonsother
than lowering of water table

ONCE -~ MORE THAN ONCE

~ HHP ~ No.6 ~ lNo.6
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handpumps.Replacementof bodyandhandle~had
notbeennecessaryin No.6handpumps.

b. Supplyinterruptionwasslightly higher in No.6
handpumps(39%)comparedtoNo.6handpumps
(32%). The major causeof interruptionin No.6
handpumpwas nonavailability of spareparts,
whilein thecaseof FIT-It’s andNo.6droppingof the
watertableand lackof fundsfor O&M coupled
with low interestto repairweremajorreasonsfor
supplyinterruption~.

c. Althoughno replacementof majorcomponentslike
handleandbodywasobservedinNo.6handpumps,
the frequencyof spareparts replacementwas
higherin No.6 handpump.Whenjudgedon the
basis of the number and duration of supply
interruptionsandfrequencyof sparepartsreplace-
mentstheNo.6handpumpis morereliable.

MAINTAINABILITY OF HANDPUMPS

Maintainabilityhasbeenassessedin termsofhandpump
designandeaseof maintenance.

Design:Thecommondesignweaknessobservedin
all categoriesof handpumpswasthefootvalve.Alarge
percentageof handpumpsneededprimingdaily and
someof them beforeeveryuse.In the caseof No.6,
somedesignflaws/limitationswereobserved.These
arebriefly describedbelow.

(a) High TensileSocketHeadScrew: Theseareusedto
securefulcrumpins andrcd pins in position.The
internalthreadsmadein thehandleandheadcover
for fixing thesescrewsgetwornoutratherquickly
asscrews— whichhaveamuchhigherhardness
than the cast iron components— have to be
frequentlyremovedforgreasing.Oncethreadsare
damaged,thefulcrumpinsandrodpinscannotbe
securedin position.Moreover,thistypeof screw
needsaspecialtool knownas an “allen key” for
tighteningor loosening.The allenkey is alsonot
usual!) availableinhardwareshopsin smalltowns.
Apartfrom thisusersarenot familiarwith theuse
of thisspecialtoolandthereforetechnicaltraining
ofhandpumpcaretakersbecomesnecessary

The length of the allen screw is longer than
requir~d.Caretakersareunabletojudgetheportion
of the screw that needsto be driven into the
threadedhole.The tendencyis to apply greater
force thanneededto tighten the screw. Conse-

quently,thescrewgetsshearedatthepointwhere
alienheadandthreadedportionmeet.Thebroken
pieceof thescrewcannotberemovedfrom thehole
bycaretakers.

(b) Fulcrum Pins and RodPins: Thespeciallydesigned
fulcrumpinsandrodpinsarenot availablein the
localmarket.Oncetheyaredamagedor lost,make-
shift replacementssuchasanunder-sizedboltora
pieceof woodismadebyusers.Thesereplacements
arenot satisfactory,andcan ultimately damage
majorcomponents.

(c) Fasteners:High tensilemetric nuts andbolts are
used.Thesearenot commonlyavailableinvillages.

w

4

LOCAL SHOPS I SUPPORTAGENCIES
COOPERATIVES VDC
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Figure 13. Sov.rceif Spare parts

EXPENSIVE NCjT AVAILA&E LOCALLY OTHERS

~ HHP No.6 INo.6

Pigure 14. Spare parts problem
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Table 9: Annual Maintenance Cost of No.6and INo.6

S.No. Nameof spareparts No.6 INo.6
SpareParts
R laced

Average
Unit Cost

(Rs.)

Cost Per
Hand-
pump

Spare Parts
R� laced

Averag
Unit Cost

(Rs.)

Cost per
Hand-
pumpTotal Per

Handpump
Total Per

Handpump

1 Pump Body 6 0.02 595.00 11.90 — — 650.00 —

2 Handle 48 0.16 110.00 17.60 — — 312,00

3 PumpHead Cover 17 0.06 107.00 6.42 11 0.04 234.00 9.36

4 HeadBolt 178 0.58 4.00 2.32 88 0.29 10.35 3.00

5 Head Nut 182 0.59 3.85 2.27 97 0.32 3.40 1.09

6 FulcrumPin — — — — 66 - 0.22 25.95 5.71

7 PlungerRod Pin — — . — — 121 0.40 22.00 8.80

8 SocketHead Screw — — — — 88 0.29 8.75 2.54

9 FulcrumBolt & Nut 48 0.16 5.50 0.88 — — — —

10 PlungerRod Bolt & Nut 56 0.18 8.50 1.53 — -. — —

11 PlungerRod 141 0.46 19.65 9.04 116 0.39 94.00 36.66

12 PlungerCage Assembly 42 0.14 39.70 5.56 — — — —

13 PlungerPuppetValve 15 0.05 12.50 0.63 — — — —

14 Upper Plate — — — — 132 0.44 26.00 11.44

15 SpacerRing — — — — 38 0.13 7.35 0.96

16 Lower Plate — — — — 97 0.32 18.95 6.06

17 Lock Nut — — . — — 132 0.44 6.55 2.88

18 Bucket Washer/Cupseal 821 2.67 13.50 36.01 793 - 2.64 17.85 47.12

19 LeatherFlapperValve 340 1.10 18.75 20.63 271 0.90 23.35 21.02

20 FlapperValve Weight 30 0.10 5.50 0.55 44 0.15 9.35 1.40
21 Bolt Nut Securing

Valve Weight 5 0.02 3.00 0.06 40 0.13 10.00 1.30

22 BasePlate 2 0.01 100.00 1.00 3 0.01 195.00 1.95
23 Base PlateBolt 32 0.10 3.20 0.32 23 0.08 . 9.10 0.73

24 BasePlateNut 32 0.10 2.00 0.20 26 . 0.09 3.25 0.29

25 Spring Washer — T. — 3 0.01 3.45 0.03

26 Flat Washer 21 0.07 4.50 0.32 — — — —

Total 2016 6.55 — 117.24 2189 7.30 — 162.34

If anut or abolt is lostor damagedbothnut and
bolt haveto bereplacedwith local oneswhichdo
not have the samedimensionsas the original
fasteners.Theloose-fitfastenerscancausedamage
to majorhandpumpcomponents.

Easeof Maintenance:This aspectwasassessedin
termsof (1) availability of sparepartsand (2) local
availabilityof appropriateskills.

(a) Availability ofSpareparts:Thesourcesof mostof the
sparepartswerelocalmarkets(6%), cooperatives
(38%),VDCs/DWSOs(23%),andsupportagencies
like NRCS(33%). The local marketsincludeboth
regularshopsandweeklymarkets.More than90
percentof HHPandNo.6usersgotthesparesfrom
local shopscomparedto only 6 percentof No.6
users.The usersin 34 percentof No.6 pumps
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reportedthat cup washerswere availablein local
shops.Thesupplysourceswerelocatedlessthan8
km fromtheserviceareasandwereeasilyaccessible.
Sparepartsof No.6andHHPswereeasilyavailable
in the local market.In thecaseof No.6,however,
nonavailabilityof sparepartsin local marketsisone
of themajorfactorsadverselyaffectingits maintain-
ability. All the HHP usersand85 percentof No.6
usersreportedthat the spareparts were easily
availablebut expensive.However,in the caseof
No.6 handpumps61 percentof usersreported
nonavailabilityof sparepartstobe aproblem.

(b) Local Skills: Almost 80 percentof INo.6 and 32
percentof No.6 caretakershadreceived formal
traininginO&M activities.Communityhandpunps
of bothtypesweremaintainedbyusers,caretakers
and sevikas(women volunteers)selectedfrom
amongtheusersby implementingagencies.Their
dutiesindudedkeepingtheplatformandhandpump
surroundingsclean.The majority of HHPs (54
percent) were maintainedby the ownersand
remaining46percentof HHP usershiredmistries
(local technicians)for maintenance.Appropriate
skills for maintenanceof handpumpswasavailable
locally.

Summary of Findings

a. Themajordesignweaknessin all thehandpumps
was the foot valvedesign.This isreflectedin the
largenumberofhandpumpsthatneededpriming.

b. Sparepartsfor HHPsandNo.6wereavailablein
the local market.In thecaseof INo.6, spareparts
werenot readilyavailable.The non-interchange-
ability of componentswith locallyavailablespare
parts was considereda major designdrawback
adverselyaffectingmaintainability.

c. Local skills availablearesufficientfor themainte-
nanceof all typesof handpumps.

d. The common problem observed in all the
handpumpswas priming. This appearsto be a
designissue.Maintainabilityof INo.6sufferedon
accountof (i) complexdesignfeaturessuchasthe
useof allenscrewsandnon-standardfasteners,and
(ii) nonavailabilityof spareparts.The local skills
availableat the village level areadequatefor the
maintenanceof handpumpssubjectto theavailabil-
ity of spareparts.The maintainabilityof theNo.6
handpumpis clearlybetter.

CAPITAL AND MAINTENANCE COSTS

Capital Cost:Thecapitalcostof ahandpumpdepends
on itsweight,thebrand,qualityof materialsusedand
volume of productionbatches.The averagecost of
No.6handpumpisNRs.2,1002andthatof No.6isNRs.
90(J.TheNo.6handpumphasahigherproductioncost
due to small productionbatches,stringentquality
requirements,higherweightof handpumpanduseof
specialfasteners.

O&M Cost:Theannualoperationandmaintenance
costvariesaccordingto the typeof handpumps.The
annualO&M costshavebeenworkedoutin two ways.
First,by askinguserstheamountspentonO&M during
the last one year. Second,by asking the usersthe
numberof partsreplacedduringthelastoneyear,and
working out annualcostbasedon the openmarket
prices.Fromtheinformationprovidedby theuserson
amountspenton O&M, the averageannualmainte-
nancecost isNRs. 123for HFIP,NRs. 175for No.6and
NRs.103forNo.6handpumps.It maybenotedthatthe
O&M costof No.6handpumpsis influencedby the
donors’subsidyon spareparts.Thesubsidyranges
from 10 to 90 percent dependingon the type of
components.Annualcostsof sparepartscalculatedon
thebasisof frequencyofreplacementandmarketprice
of sparepartsworksoutto NRs.117for No.6andNRs.
162 for No.6 handpumps(seeTable9). An average
annualcontributionof NRs.13 to18by eachhousehold
will covertheannualO&M costs.

Summaryof Findings

a. Theaveragecapitalcostof No.6handpumpwas
NRs. 2,1002andthatof No.6wasNRs. 900.

b. Averageannualsparepartsreplacementcostsfor
themaintenanceofNo.6andINo.6handpumpsis
estimatedto beNRs. 117 and162 respectively.

c. Small productionbatches,costly inputs, higher
weightof handpump,useof specialfastenersand
stringentquality requirementsmake the No.6
handpumpmoreexpensive.

d. ThecapitalandO&M cosCsofNo.6werefoundto
besignificantlyhigherwhencomparedwith No.6
handpump.

USER SATISFACTION

Satisfactionlevelofusershasbeenassessedin termsof

2 Himal Iron and Steel Pvt. Ltd. and Local Shops.
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preference,adequacyof discharge,waterquality, loca-
tion convenienceand waiting time, platform area,
downtimeandwomen’ssatisfaction.

Preferencefor a particular type:Overall therewas
& high level of satisfaction among the users of
handpumps.Mostusersseemedinterestedtocontinue
usinghandpumps.Availabifity of spareparts,lower
frequencyof breakage,easyoperation,easymainte-
nanceandadequatedischargewerethereasonsgiven
for users’satisfaction.Thoughsomehandpumpsre-
quiredpriming,it wasnot consideredtobeaproblem
by mostusersbecausetheneedfor waterseemedto
overridethedifficulties posedby theneedfor priming.
However,nonavailabilityof sparepartswasamajor
concernexpressedby No.6 users.Thepreferencefor
HHPs was rather low at 63 per cent. The reasons
reported for dislike were: low discharge,frequent
primingandbreakdown(18%);expensivemaintenance
(11%);anddifficult to operate(8%).

Water Quality: The userswere consciousof the
water quality. High iron and its elimination were
commonco~cems.In somecases,indigenoustech-
niqueswereusedto reducetheiron content.Filtering
in two or threestagesthroughsandlayersin earthen
vesselswasacommonlyadoptedtechnique(seePhotos
7 and8 in Annex 2). Whereaccessto alternatewater
sourcesexisted,handpumpsthatdeliveredwaterwith
highiron (morethan5 ppm)wereabandoned.

Locationalconvenienceand Waiting time: Around
40percentof thehandpumpswerelocatedatadistance
of lessthan100metersfrom all thehouseholds.For50
percentof the handpumps,the farthesthouseswere
locatedbetween100to200metersfrom thehandpumps.
The remaining10 percentof the handpumpswere
installed more than 200 meters from the farthest
household.Consequentlyaround80percentof theusers
consideredthe location convenient.The maximum
waiting time for 80 percentof theuserswaslessthan
5minutes.In general,thelocationandwaitingtimewas
within thesatisfactionlevel of the users.

Platform Area: Seventyfour percentof the No.6
usersand56percentof No.6usersfeelsatisfiedwiththe
platformprovidedatthecommunityhandpumps.The
higherlevelof usersatisfactionmaybeprobablydue
to increasedusers’ participation in planning and
installationof No.6handpumps.The2.lmx 1.8msize
~vas~assessedto be adequate.Comparativelylarge
platformsin theFINNIDA- supportedRWSSprojectin
Lunibini zone receivedgreaterappreciationfrom the

users.It maybe notedthatthe size of theplatformis
independentof thetypeof handpump.

Down Time: The usersconsideredthatthe“down
time” could be minimized if the usersandsupport
agenciescooperated.Thefeelingsvariedaccordingto
accessto alternativewatersources.Thosewho had
accessto alternativesourcesappearedlessconcerned
aboutthe“downtime” andfeltnoneedtominimizeor
rectify theproblem.Thosewhofelt soalsoconsidered
thatreducing“down time” wastheresponsibilityof the
implementingagenciesor thecaretakers,butnottheirs.
However,“downtime” affectsuserswhohavenoaccess
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Figure 16. Adequacyof platform area
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to alternatesource.They weremoreeagerto rectify
theproblemandworkwith thecaretakerasacommon
responsibility. “Down time” occurredmore among
No.6handpumps(32%)comparedto 20 percentand
19 percentamongNo.6 andHI-IPs respectively(see
Table8).

Women’sSatisfaction:Thetraditionalgenderbased
division of labour in the villages in the sensethat
drinkingwateriswomen’sbusinessispervasivein the
studydistricts.However,women’srole inselectionof
sites, in installation etc., was negligible, although
women’srepresentationin thehandpumpcommittee
was made mandatory. Women users in general
appearedsatisfiedwith the community handpumps
becauseof dischargeof adequatewater,easeof opera-
tion and conveniencecomparedto dug wells. A
platformis oneof theattractivepartsof thecommunity
handpumpasit se~instoallow interactionwith others
while cleaningutensils,washingclothes,etc. Even
womenfrom thehouseholdswith HHPsappearedto
preferthe useof thecommunityhandpumpsfor this
reason.

Womenfeltthatwaterrelateddiseaseswerereduced
after theystartedusinghandpumpwater. It wasalso
notedthatbothwomenandchildrenstartedto bathe
morefrequently.Timesaved,althoughnot significant,
wasreportedto beusedfor householdactivities,such
as child careandrest.The majordissatisfactionwas
nonavailabilityof No.6 sparepartswhich tendedto
increasethe“down time” of handpumps.In all casesthe
womenseemedtodislikewaterwithhighironcontent.
In suchcasespreferencefor dugwells washigh.

Summaryof Findings

a. Morethan90percentof thecommunityhandpump
usersand63 percentof the FIFIPusersliked the
typeofhandpumpthattheywereusingatpresent.
The reasonsfor dislike of HHPs werelow dis-
charge,frequentpriming andbreakdown(18%),
expensivemaintenance(11%)anddifficult tooper-
ate(8%).

b. Nonavailability of spare parts for the No.6
handpumpswasamajorproblemfor repairs.

c. Usersweregenerallysatisfiedwith thequalityof
handpumpwater.However,whentheiron content
was high (more than5 ppm), userstended to
abandonhandpumpsassoonastheyhadaccessto
analternativesource,usuallyadugwell. Whereno

alternativespumewasavailable,peopleusedindig-
enoustechniquesto reduceironcontent.

d. The locationof thecommunityhandpumpswas
consideredconvenientby 80 percentof theusers.
Waitingtimewaslessthan5 minutesatmajorityof
handpumps.

e. Seventyfour percentof the No.6 usersand 56
percentof the No.6 usersweresatisfiedwith the
existingsizeof theplatform.Althoughaplatform
of 2.lm x 1.8m size appearsto be adequate,the
increasein platformareato 5 - 7rn2 increasesthe
handpumputility significantly.

f. “Down time” wasmore commonand of longer
durationamongNo.6 handpumpscomparedto
No.6.

g. Overallusersweregenerallysatisfiedwith thetype
of communityhandpumptheyuse,their location
andwaitingtime.Althoughmostof theuserswere
satisfiedwith theexistingsizeof theplatform,the
users’appreciationof alargeplatform(5-7m2)asin
FINNIDA-assistedRWWSPwasveryhighas this
improvedthehandpump’sutility The“down time”
wasmuchhigherin No.6handpumps,primarily
duenonavailabffityof spareparts.

INSTITUTIONAL ARRANGEMENTS

Theagenciesinvolvedin handpumpprogramscanbe
categorizedassupportagencyandimplementingagency
Thosein thefirst categoryprovidefinancial,material
andtechnicalsupport.Somealsoprovidesparepartsat
subsidizedrates.UNICEF,FINNIDA andDiSvi fall into
this category;Thosein the secondcategoryinclude
agenciesresponsiblefor overallimplementationwho
providemanpowersupport,selecttheservicearea,etc.
These include DWSS, NRCS, and Nepal Water for
Health(NEWAH). DistrictDevelopmentCommittees,
District Offices of Implementing Agencies(DWSO,
NRCS, Local NGOs etc.), Users’ Conmiittees,Sub-
committees(HandpumpCommittees),caretakersand
usersareinvolvedin the installation,operationand
maintenanceofhandpumps.Therolesandresponsibili-
ties of the DDC, DWSO, Users’ Committee,Sub-
committeeandCaretakeraregivenin th~.WaterSupply
ProjectConstructionandManagementDirective,of His
Majesty’s Governmentof Nepal, known as MHPP
Directive,1991.Thesearesummarizedas follows:

District DevelopmentCommittee(DDC): Selects
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VDCs basedon predeterminedpriority criteria for
HandpumpProgramimplementation.

District Water Supply Office: Identifiespotential
handpumpsites;conductsfeasibility studiesat each
site;negotiateswith thesub-committees;procuresand
providesstandardhandpumpsandprescribedcon-
structionmaterials;installshandpumpsincooperation
withusers’committeesandsub-committees;provides
handpumpownershipcertificateto sub-committees
andrestoresmaintenancefund collectedearlier to the
caretaker; trains caretakerfor pump 0 & M and
providesasetof tools;arrangesfor local availabilityof
spareparts;participatesinUsers’Committeemeetings
for0 & M evaluation;maintainsrecordsof handpumps
within the district; andprovidesmajormaintenance
assistance(supply of headcover,handle,bodyof the
handpump,andrehabilitationof thetubewell).

Users’Committeesareformedunderthechairman-
shipof theVDC chairmanandindudeonerepresenta-
tive from eachhandpumpcommittee. The.Users’
Committeeshavetheresponsibifitytomediatebetween
the DWSO andsubcommittees(handpumpcommit-
tees);conveneameetingfour ormoretimesayearto
monitorandevaluatehandpump0& M ofhandpumps
in their jurisdiction; storeandmanageconstruction
materials;reorganizehandpumpcommitteesif neces-
saryandreport to the DWSO; ensureavailabilityof
sparepartswithin thevifiage;andassistinpromotion
of improved environmentalhygieneand of health
education.

N ~ INo.8

Figure 17 Percentageof femalemembersin the
users committeeand handpumpcommittee,and as caretakers

Subcommittees(Handpump Committee) are
formedfrom amongthehandpumpusersandconsistof
threemembers.Onememberçf thecommitteeservesas
Chairmanandcaretakei.andrepresentsthegroupasa
member of the VDC level Users1 Committee.The
subcommitteehasresponsibilitytøcollectthemainte-
nancefund requiredprior to handpumpinstallation;
provideall local inputsduringinstallation,including
platformconstruction;storeandmanageconstruction
materials;operateandmaintainthe handpump;and
managethemaintenancefund(returnedafterhandpump
installation),includingmaintainingthefundby collect-
ing regularinstallmentsfromuserstoreplenishfunds
spenton 0 & M.

Caretakers,who arealsothe subcommitteechair-
menandrepresentativeto theUsers’Committees,are
expectedto carry out all preventivemaintenanceand
keeptheUsers’Committeeinformedof anyproblems.

Existing Implementing Actors:

The work of the variouslevelsof theexistinginstitu-
tional frameworkandtheireffectivenessarediscussed
below.

Support Agencies: Most of the community
handpumpprogramsare donor supportedand the
support agenciesplay an important role in their
implementation.The prOgramsareprimarily imple.-
mented through DWSS, NRCS and NEWAH. In
handpumpprogramssupportedbyUNICEF,Disvi and
WaterAid,thesupportagency’sinputsincludetraining

Figure - 18. Existenceof users committee,
handpumpcommitteeand caretaker
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• of caretakers,supplyof atoolboxto thecaretakerand
supplyof INo.6 sparepartsat subsidizedrates. in
addition,monitoringsupportis frequentlyprovided.
For example,asperagreementreached,DWSOmoni-
tors the performanceof UNICEF assistedINo.6
handpumpsinJhapa.it is interestingtonotethatother
communityhandpumpsinJl~apaarenotmonitoredby
DWSO. The performance- of 63 percent of No.6
handpumpswasmonitoredby the supportagencies.
Fifty-one percentwere monitoredannually,and 12
percentwere monitored every eight months.More
INo.6handpumpsweremonitoredinKapilvastu(91%)
thaninjhapa(40%).Only 13percentof No.6handpumps
weremonitored.No monitoringtakesplaceapartfrom
donorsupportedefforts. -

Users’Committees:Users’committeesexistedonly
for 32 percentof No.6 and 16 percentof No.6
handpumps.Thecompositionof theusers’committees
wasnot genderbalancedasin mostcasesthemenibers
weremale.The representationof womenwashigher
(19%) for the INo.6 comparedto 4 percentfor No.6
handpumps.Thehigherpereentageof womenmembers
in No.6handpumpmaybedueto bettercommunity
involvementin theplanningandimplementationstages
andtheinsistenceof thesupportagenciesthatwomen
shouldberepresentedontheusers’committees.Repre-
sentationof womenin the User’sCommitteesof the
No.6wasfoundonlyinJhapadistrict,whereoutof 212
users’committeemembers51(24%)werefemale.In the
caseof -No.6 groupsout of the total of 340 users
committeemembersinKapilvastudistrict14(4%)were.

women,andin Kailali therewereeight (5%) women
amongthe166-members.Thelargenumberof females
in theJhapausers’committeesis probablydueto the
insistenceof UNTCEFtrnainsupportagency)onindud-
ing two femalemembersin eachusers’ committee.
While theusers’committeeswereveryeffectiveduring
the constructionstage,this wasnot true of the post
constructionphase. - - -

Sub-committees(‘handpump committees): Sub-
committeesexisted in threepercentof No.6 and34
percentof No.6.handpumps.Therewereno female
representativesin sub-committeesof theNo.6,while
womencomprised66 percentof INo.6handpumpsub-
committeemembers.Thehigherfemalerepresentation
inNo.6handpumpsappearstobedueto amandatory
requirementof donoragenciesto includetwo female
membersin the sub-committee.The sub-committees
were very active at the time of installationof the
handpump,but thereafter,did not appearto takeany
responsibilityfor the maintenanceof the community
handpumps.Forexample,therewasverylittle evidence
of sub-committeescollectingO&M funds.Thesecom-
mittees,beinginformalinnature,cannotforcetheusers
topayO&Mcharges.

Caretaker:Formalcaretakingarrangementsexisted
in33peitentofNo.6and73percentofNo.6handpumps.
Only two percentof theNo.6handpumpshadfemale
caretakers.In addition to ahandpumpcaretakerit is
mandatorytoappointtwo sevikasfor eachcommunity
handpump.However,sevikaswereactive only with
No.6handpumpsinJhapa- apredominantlyUNICEF-
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Figure 21. Parties involved in maintenance

assisteddistrict.Sevika’smainresponsibilityis tokeep
the platformandits surroundingsclean.The survey
findingsalsorevealedthat7percentof sevikasrepaired
JNo.6handpumps.

Almost80percentofthecaretakerswereselectedbythe
users.Somecaretakerswereselectedwiththehelpof the
supportingagencyduring theinstallationof thehand-
pumps.Totheextentpossible,selectionofcaretakerswas
keptfreeofpolitical influenceasobservedfrom thelow
involvementofVDC officialsin theirselection.Theselec-
tion ofcaretakersseemedtodependonseveralcriteria.

Thoseliving closeto thehandpumpsite,showing
motivationtowork ascaretaker,havinggoodrelations
with communitymembersandleadershipqualitywere
selectedascaretakers.“Nearnesstothehandpumpsite”
and “good relationswith communitymembers”ap-
pearedto bethe mainconsideration.

Caretakerswere given threedays of training in
identifying faults,makingminorrepairsandhandpump
installation. Caretakersfor 58 percentof the No.6
handpumpswere trained, while for No.6 only 10
percentof the caretakerswere trained.Training of
caretakerswasobligatoryinNo.6handpumps.Assuch•
thenumberof trainedcaretakersforNo.6handpumps
is greaterthanfor No.6 handpumps.

Thecaretaker’sservicesarevoluntary.Somecaretak-
erswerefoundto useeventheir personalresourcesto
buysparepartsandrepairthehandpumpsto prevetit
interruptions.In somecases,caretakers’wivestookon
caretakingresponsibilitywhen their husbandswere
awayfrom home(e.g.KechanaVDC). Generally,the

performanceof hill migrantwomencaretakerswas
foundto bebetterthanthatof otherwomencaretakers
(e.g.Dharmpur,Jhapa).

Thoughsomecaretakersplayedapassiverole,most
of theusersappreciatedtheircontributionsfor smooth
functioningof the handpumps.In relativeterms,the
percentageof userswhovaluethecaretakers’workwas
greaterin No.6handpumpgroupscomparedtoNo.6
handpumpgroups,indicatingperhapsthe beneficial
effectof traininginputs.Someusersconsideredselec-
tion of anappropriatepersonto bethemainreasonfor
goodperformance.

Involvementof Various Actors in O&M: Mainte-
nanceof the HHPs wasmostly doneby the owners
(54%) followed by hired mistries(skilled workers)
(46%). In the caseof No.6, maintenancewasdoneby
users(74%)followed bycaretakers(25%).In thecaseof
INo.6repairswerecarriedout bycaretakers(65%)and
users(28%).Sevikas(femalevolunteers)alsorepaired
seven percentof No.6 and one percent of No.6
handpumps.

Record Keeping Practice: The userswere asked
aboutthesystemof keepingmaintenanceandfinancial
records.Themajorityof theusers(98%)mentionedthat
no record keepingsystemexists.The caretakersand
someusersfelt thatit wasaburden.Almostall users’
committeescollectedfundsforrepaironlyafterbreak-
downsoccurred.

Summarypf Findings

a. Supportagencies(UNICEF,NRCS,DiSvi) provide
atoolboxto thecaretaker.Theyalsoprovidespare
partsforNo.6handpumpstousersthroughvillage
cooperativesatsubsidizedrates.

b. Noregularmonitoringsystemexiststo coverall the
communityhandpumps.The handpumpswere
monitoredby implementingagenciesat donors’
insistence.Sixtythreepercentof No.6handpumps
were reportedlymonitored as comparedto 11
percer~tof theNo.6handpumps.

c. Users’committeesexistedonly for 16 percentof
INo.6 and32 percentof No.6 handpumps,while
sub-committeesexistedfor 3 percentof the No.6
and34 percentof theINo.6 handpumps.Seventy
threepercentof theNo.6and3-3percentof theNo.6
handpumpshadcaretakers.

d. The users/handpumpcommitteeswereeffective
duringtheconstructionphaseandthereafterthey

HIRED MISTRIES CARETAKER SEVIKA
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didnot servetheintendedpurpose.Theytendedto
loose their initial enthusiasmseenduring the
constructionphase.

e. Femalerepresentationin users’committeesand
sub-committeesof No.6handpumpswasnineteen
percentand66 percentrespectivelycomparedto
tourandzeropercentin No.6handpumps.

f. In almost80 percentof ~allcases,caretakers~were
selectedby the users. About 51 percentof the
caretakersof No.6handpumpshadreceivedtrain-
ingwhile only 8percentof thecaretakersof No.6
were trained. This indicatesthat even without
training adequatetechnicalskills are available
locallytoundertakerepairsof theNo.6handpumps.

g. Almost all maintenanceactivitieshavebeenper-
formedby theusersandcaretakers.Thecaretaker
is themosteffectivelevel in thepresentinstitutional
arrangement.

h. Recordkeepingfor maintenanceandfinancedid
not exist.

i. Manycommunityhandpumpsdid nothaveusers’
committeesor sub-committees.Thesecommittees
whereveravailablewerenot veryeffectiveinO&M.
Keepingin viewthesectoralchangesandespecially
thedecentralizedplanningandimplementationin
which users,local institutions,communitybased
organizationsandprivatesectortakealeadrole,it
is necessaryto testnew ipproacheswhich will
improve overall institutional effectiveness,i.e.,

~3o

routinizecollectionof O&M fundsand improve
monitoringandrecordkeeping.Thecaretakeristhe
most importantandeffective level of thepresent
institutionalarrangementforO&M.

COMMUNITY -- MOBILIZATION!
CONTRIBUTION

Community mobilization and contributionisassessed
in termsof selectionof sites, users’ contributionto
capitalandO&M costs,willingnesstopay,affordability
andusers’role in maintenance.

Selectionofsites:TheNo.6 handpumpsiteswere
selectedby community(64%),supportagency(30%),
localleaders(3%)andusers’committee(3%).In thecase
of No.6handpump,siteswereselectedby localleaders
(50%), community (22%), supportagency(20%) and
users’committee(8%).Around 90percentof theNo.6
handpumpsitesin Jhapawereselectedby thecommu-
nity whileinKapilvastu83 percentwereselectedby the
support agencies.The intervention of the support
agenciesto selectthe sitesmostlyoccurredin those
areaswherethereweresometechnicalcomplexitiesor
thevifiagerswereunabletoreachadecisionbecauseof
conflicts.Kailali wasdifferentregardingthetypeofsite
selector.In this district,mostof the No.6handpumps
siteswereselectedby the local leaders.

Contributions to Capital and O&M Costs:
Wheneversuitablepublic land wasnot availabl.eor
therewasaneed,usersprovidedlandfor handpump
installation.In 75percentof thecases landforhandpump
installationwasprovidedby theusers.During imple-
mentationtheyprovidedinputslike localmaterialsand
labor.For operationandmaintenanceuserscontributed
cash,albeit irregularly. Among 70 percentof INo.6
handpumpstheannualcontributionforO&M wasless
thanNRs.30perhousehold.It averagedmorethanNRs.
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40perhouseholdinNo.6handpumps.Thecontribution
ratesvariedbetweenthe districts.In Jhapa,all users
paidlessthanNRs.30peryear,whileinKailali theusers
paid NRs. 40. Thesecontributionswererepairevent
based.

Paymentfor SpareParts: The eventbasedcollec-
tion of fundsfor repairsweremostlyusedtoreplacethe
spareparts.Morethan95percentof thesparepartswere
procuredby thecommunitywith theexceptionoi afew
sparepartsfor No.6providedby thesupportagencies

Willingness to pay: About 90 percent of the
communityhandpumpusersexpressedtheir willing-
nessto contributemorethanwhat theyarecurrently
contributingif theneedarises.

Users’ Role in the Maintenance: Almost all
communityhandpumpshadbeenmaintainedbyusers
andcaretakers.The servicesofferedby the caretakers
werevoluntary. In manycasescaretakershadto use
their personalfundsto repairthe handpumpswhi~h
werelater reimbursedby users.In the caseof HHPs-
localmistrieshavebeenhiredin 46 percentof thecases

MaintenanceFund: To preparetheusersto p~iyfor
the operationandmaintenancecostssomeagencies
requiredtheusersto depositatotalsumof NR~200to
350 before the handpumpwas installed. Nearly
40 percent of the No.6 and 60 percent of the
No.6handpumpusersreportedthattheyhaddeposited
such funds with implementing agencies.However,
the maintenancefunds had not beenutilized as
therewereproceduralproblemsin thetransferof funds
from implementingagenciesto theusers.Thetransfer
issueis a majorproblem.This mayhavecontributed
to the difficulty of establishinga regular collection
contributionforO&M funds.In almostall casesfunds
were collected for repair only after breakdownor-
curred.

Difficulties in the Collection of O&M Fund: Sixty
six percent of the No.6 and 59 percent of No.6
handpumpusers/caretakers/committeesmembersdid
not report any difficulty in collection. Others cited
variousdifficulties in the collection of O&M funds.
Thoughmostof theusersdid notrefusetopay,payment
wasirregular.

Summaryof Findings

a. Userswereinvolved in the selectionof sitesfor
64 percent of the INo,6 handpumpswhile

50 percentof No.6siteshavebeenselectedby the
localleaders.

b. Thecommunitiescontributedin theform of local
- materialsandlabor. In 75% of the caseslandfor
installationof a handpumpwas provided by a
communitymember.

c. TheentireO&M costwasborneby theusersin a
majority of thecases.Annualcontributiontowards
O&M wasaboutNRs.30 -40 per handpumpper
household.However, the collection was repair
eventbasedandthereforefundswerenot readily
availablefor preventivemaintenance.

d. Currentlythedepositionof amaintenancefund is
compulsoryprior to installationof a handpump.
Depositedmaintenancefundshavenotbeenhanded
over to communitiesandcannotbe usedby the
community.In morethan50percentof thesample
handpumps,maintenancefundsrangingfromNRs.
200to350hadbeendepositedwiththeimplement-
ing agenciesbeforehandpumpinstallation.

e. Morethan60percentof all usersfelt thatcollection
of O&M fundsis not difficult. Thoughuserswere
willing to contributeto thecostof maintenanceit
wasnot regularlycollected.Thisappearstobedue
theabsenceof aneffectiveinstitutionalstructureat
the village level for collection andus~of O&M
funds.The caretaker’srole,althoughvery impor-
tant,is informalandhe/shecannotdemandregular
contributionsfromusers.

f. Caretakerswerenot paidfor servicesrendered.

g. All communityhandpumpsweremaintainedby
theusersorcaretakers.Theyarethemostimportant
actorsin O&M of handpumps.

h. Users’participationis significantin the planning,
implementationandO&M. Users’docontributeto
O&M costsandarewilling to paymorn thanthe
presentmaintenancecharges.However due to
ineffectivenessof committeestheO&M fundswere
notcollectedregularly.Thenonavailabilityof ready
funds has introduced an ad hoc approach to
maintenancewithvirtually nopreventivemainte-
nance.Transferof maintenancefundsto usersis
likely to encourageusersto collect O&M funds
regularly.
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Chapter3

Private

Sector
Participation

ROLE OF PRIVATE SECTOR

The private sector plays a significant role in the
handpumpprogram.This includesconstructionof
boreholesand installationof handpumps,supplyof
spareparts,repairof handpumps,andmanufactureof
handpumpsandspareparts.

Construction of Borehole & Installation Of
Handpump: The HHP and communityhandpumps
surveyedweremostlyinstalledby theprivatesector.
This includesconstructionof boreholeandinstallation
of handpumps.

Spare Parts Supply: The privatesector also pro-
videsasmoothflow of sparepartsthrough efficient
marketchannelsandspareparts for No.4 andNo.6
handpumpswereevenavailablein theweeklybazaars
held in villages. However,in the caseof No.6, the
demandfor sparepartsis satisfiedprimarilyby the
supplyof No.6sparepartsby donorsthroughVDCs
andNGOsatsubsidizedrates.Theprivateretail outlets,
therefore,do not stockthesespareparts.This supply
driven distributionstrategyis not conducivefor the
developmentof amarketorientedsparepartssupply
system

Repair Services:The privatesectoralso provides
servicesfortherepairof handpumps.Theaccessibility
to handpumpmistriesfor handpumprepairsin the
communitiessurveyedwasexcellent.

LocalManufacture:Themanufactureof handpumps
andsparesis anotherareawheretheprivatesector is
active.Thetwomajormanufacturersof thehandpumps
in Nepalare Raffia Iron IndustriesPrivate Limited
and Himal Iron and Steel Private Limited. These
two companieshave several years of handpump

production experience and have a combined
annualproductioncapacityof over 7500handpumps
(seeTable10)

Table 10: Annual Handpump Production Capacity of
Major Local Manufacturing Units in Nepal

1~ipesof the Handpumps Nos. Produced
Raffia Iron Flimal Iron &

Steel

No.4 - 3000 --

No.6 400 --

INo.6 60 4200

Source: Field Survey,1994

Productionof the No.4 andNo.6 handpumpsis
basedon marketdemand.The marketis largely for
HHPsandisusuallystrongforbothcompletehandpump
unitsaswell asspareparts.Communityhandpumps,
andespeciallytheNo.6aremanufacturedonlyafter the
receiptof purchaseordersfromsupportagencies.Many
of thesepurchaseordersare-for a smallnumberof
handpumps.The tendencytherefore,is to wait to
receive purchaseorders for a sizeablequantity of
handpumpsbeforetakingup a batchfor production.

PRIVATE SECTOR PARTICIPATION:
CONSTRAINTS

Thereare a numberof constraintswhich impede
- expandingtherole of theprivatesector.

Lack of Demand: The lack of demandfor No.6
• handpumpsand its spare-parts is primarily due to

donorpoliciesandpracticeswhich havelimited the
growthof thefreemarketforces.Itwaslearntthatlocal
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manufacturersarediscouragedtosellNo.6handpumps
toprivateretailoutlets.Moreover,No.6sparepartsare
supplied by donors through Vifiage Cooperatives,
DWSOs,VDCsandNGOsatsubsidizedrates.Thishas
suppressedthemarketdemandfor INo.6handpumps
and spareparts. The majority of the traderswere
reluctantto stockINo.6 sparepartsastherewashardly
anydemand.Moreover,onecannotexpecttheprivate
sectortocompetewithdonorswhenthesparepartsare
suppliedatsubsidizedprices. - - -

Cornpetition from Imported Handpumps and
SpareParts:Thelocalmanufacturershaveto compete
with imported handpumpsandspareparts which
are substantially cheaper.Local retailers, therefore,
prefer to import No.6 handpumpsand- sparesfor
economicreasons.The government’sfiscal,industrial
andprocurementpolicies may needadjustmentto
encouragethegrowthof local industrybutthisaspect
requiresmorestudybeforespecificrecommendations
canbe made.

RawMaterialAvailability: The availabilityof raw
materialslike pig ironandBP cokeis very uncertain.
As theseneedtobeimportedfromIndiaunderaquota
system,theyarenot freelyavailablein themarket.This
createsa lot of uncertaintyin productionplanning.
Governmentinterventioncanbehelpfulin improving
theavailabilityof rawmaterials.

Donor Procurement Policies: The procurement
practice in someof the externally assistedprojects
has also adversely affected the local production
anddistributionofhandpumpsandspareparts,which
in turndiscouragescapacitybuildingfor localproduc-
tion. -

Stepsby UNICEF to Correct Market Distortion:
With the recent changes in the implementation
strategyof theRWSprogramin Nepal,whichcallsfor
greater involvement of community in planning,
constructionand O&M of water supply facilities,
the donorsproposeto discontinuesupply of hand-
pumpsandspareparts.However,to ensurea market
supply of No.6 spareparts,UNICEF has recently
initiatedactiontomotivatesmallscaleindustriesin the
easternregiontomanufactureNo.6spareparts.Deal-
ershavealsobeenestablishedfor the saleof theNo.6
spareparts in three districts (Jhapa,Morang and
Sunsari)out of21 districtsin theTerairegion.Ameeting
of UNICEF,DWSOs,andapprovedmanufacturersand
retailersheldin February1994,cameto thefollowing
agreement

(1) sparepartssupplythroughVDCsandcooperatives
will bediscontinued;

(2) sparepartswifi be supplied to usersthrough
approvedretailersatagreed-uponprices;

(3) retailerswill purchasesparepartsonly from the
approvedmanufacturers;

(4) additionof newmanufacturersandretailerswill be
subjectto approval;

(5) thesellingpricesof sparepartsshallbereviewed
periodically;and

(6) manufacturersandretailerswill bereimbursedby
UNICEFfor unsoldparts.

• Thisagreementwasintendedtofacilitatecontinued
productionanddistributionwith someleverageon
prices andquality. However, it is not clear, to what
extent the interventionin market forces will either
restrictan openmarketor artificially sustaina weak
market.This transformationof the donor/VDCcon-
trolledsparepartssysteminto amarketorientedsystem
is complexespeciallywhenthereisexternalinterven-
tion/support.Theprocessof transitiontherefore,needs
to be monitoredclosely. This will helpUNICEF and
DWSSto makemid-coursecorrectionsin thestrategy
for thistransformation.

Summary of Findings

a. 1-IHPs,No.6,andNo.6handpumpsaremanufac-
turedby theprivatesectorin limitedquantities.The
demandis largelymetby importsfrom India for
economicreasonsanduncertaindeliveryschedules
of localmanufacturers. -

b. While the productionof No.4 and No.6 hand-
pumpsandtheir spareparts is gearedto meetthe
market demand,the manufactureof No.6 is
dependentonpurchaseordersfromdonoragencies-
andNGGS. - -- --

c. Donors’policiesandpractices,suchascontinuing
tosupplysparepartsto usersatsubsidizedrates,
have suppressedthe market demand for No.6
spareparts.Theretailerstherefore,did not find sale
of No.6sparepartsfinancially attractive,- -

d. UNICEFhasbegunto establishamarketoriented
spare parts supplys~rstem,yet one that remains
controlledandsustainedby licensinganddonor
priceguarantees.Giventhecomplexityarising out
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of external intervention, the processof transition
needsto be closelymonitored.

e. Themarketingchannelsfor thesparepartsofNo.4
andNo.6handpumpsarewelldeveloped.Asthere
is acontinuingdemand,thesesparepartsareeasily
available in the local market. Should a strong
demandexist for No.6 spareparts, thereis no
reasonwhy thesamemarketingchannelscouldnot
takecareof the supplyof No.6spareparts.

f. ObtainingPigIronandBPCokeis difficult. This is
amajorproblemfacedby local manufacturers.

g. The lack of marketdemandis the main reason
for the nonavailability of INo.6 handpumps
andsparepartsin the openmarket.Appropriate
donorpolicies would help in buildii~ga strong
localmarketfor spareparts.Theprivatesectoris
very active in the manufactureand supply of
handpumpsandcouldrespondto theNo.6spare
parts demandeither through imports or local
production.ThegOvermnént’sindustrialandfiscal
policiesmaybe constrainingthe growth of local
industrie~.

24



Chapter4

Handpump Program
[~JImplementation:

• I Role of NGOs

andpumpsinstalledby thegovernmentin the
pasthaveencounteredproblemsshortly after

tallation due to the lack of community
supportand maintenance.Eventhough thehandpump
program emphasizes a community participation
approach, problems remain. One of the factors for
ineffectivenessof the program hasbeena centralized
approach to implementation. The central agencies
havebeenunableto respondtovariationsin grassroots
needs as their program implementation loop is
long.Non-governmentalorganizations’involvementin
the delivery of serviceshasoften produced better
results.Closenessto the grassrootshavemadelocal
NGOs more sensitiveto specific local needs,which
resultsin a comparativeadvantagein designingand
implementingprojects.

The NGOs in Nepal are active in many sectors
such as environmentand conservation,population
andhealth,womenindevelopment,non-formaleduca-
tion, poverty alleviation,waterandsanitation,etc.The
NGOs include International NGOs (INGOs) and Na-
tional NGOs.

INGOs

The operation of international NGOs in Nepal
startedin the 1970s.Their numbersandfunding levels
havegradually increasedover the years.By 1991,the
INGOs provided about 8 percent of the total
external aid. The 61 NGOs active in Nepal include
thosesupportedby governments(e.g., SNY & VSO),
churches(e.g.Lutheran World Service,UnitedMission
to Nepal)andsecularINGOs(e.g.ActionAid and~tèr
Aid).

Table 11: Number of INGOs, by Type
Type Numbers
Donor GovernmentSupported 10
ChurchBased 18
Secular 33
Total 61

Source:EastConsult,1991

Themajority of these(52%) areregisteredwith the
SocialWelfareCouncil (SWC)while therestwork with
theministries.Amongthese,19NGOsareinvolvedin
the drinking water supply sector.The NGOs follow
differentmodesof operation.Somedirectlyimplement
the programs, while others support local NGOs to
implementprogramsin partnership.Whicheverap-
proach is followed, the objective of the program is to
enhancecommunitycapacityfor sustainedoperation
andmaintenance.

NATIONAL NGOs

National NGOsundertakea widerangeofactivities, at
local and national levels.LocalNGOs include informal
organizationssuchasGuthi and Dhikur. Guthi adheres
to athe traditional,paternalisticandreligious orienta-
tion. Dhikur isacreditassociationformedbymembers
committedto entrepreneurshipdevelopment.

The governmenthasrecognizedthe importance of
NGOs and they are encouragedto participate in
developmentactivities.Thoughactivesincethe1970s,
mostNGOs emergedin the early 1990s.While there
wereonly two hundredregistered NGOs in the 1990,
today the number has reachedalmost six thousand.
Only a fewNGOsaredirectly involved in the drinking
water sector.Nepal~RedCross Societyis the national
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NGO most widely involved in the water sectorand
especiallythehandpumpprogram.

Boththegovernmentandthedonorsadvocateassign-
ing a greaterrole to NGOs in the drinking water
program.TheEighthFiveYearPlan (1992-1997)aimsto
meet 60 percentof the water andsanitationtargets
throughNGOs andprivatesector. It is committed to
creatingaconduciveenvironmentfortheNGOstowork
freelyandindependently.The NGOsandlocal NGOs
accountfor nearly11 percentof the sectorcoverage
(ADM/M Third WaterSupplySectorProject,1994). -
NGOs IN THE THREE STUDY DISTRICTS

A survey of existingregisteredNGOs in threestudy
districtswasconductedto identify areasof operation,
willingnesstowork in thewatersector,NGOstrengths
andweaknessesandassistanceneededfor capacity
building. Altogether231 NGOs areregisteredin the
threestudydistricts. Most of the NGOs showedan
interestin thewatersectorbut emphasizedtheneedfor
capacitybuildingto maketheirparticipationeffective.
Based on the nature of their operation NGOs are
categorizedas follows.

Table 12: RegisteredNGOs in Jhapa, Kapilvastu and
Kailali Districts

1~pes Jhapa Kapilvastu Kailali Total
Social 38 6 10 54

V~bmenWelfare 15 - 1 16
DevelopmentOriented 25 12 23 60
Religious 18 1 3 22
Ethnic 6 - - 6

Others 44 22 7 - 73

Total 146 41 44 231

Strengthsandweaknesses:NGOshavestrengthsas
well asweaknesseswhichhavesignificantbearingon
their selectionfor partnershipandenhancementof
institutionalcapacity.Thereportedstrengthsof mostof
the NGOsare:

• ability to understandthe local problems,

• abifity to build on trustof the local comrnunit~

• commitmenttoandexperienceinaspecificsector(s),

• democraticworkingstyle,

• teamspirit,

• ability to makerapid decisions,

• concernwith the emergingissues(e.g. relatedto
womenandpoor),and

• innovativeapproachto development.

The NGOs alsoidentified thefollowing weaknesses:

• projectlednatureof the workingstyle;depending
on the availability of project, the focus changes
from onesectorto another• - lackof specificcommitmentto thedrinkingwater
sector

• lackof trainedmanpowerto supervisedrinking
wateractivities

Improving the effectivenessof NGOs:
To be effective, most of the local NGOs need the
followingsupportfromboth governmentand INGOsto
buildcapacity

• IdentificationofNGOsspecializingin thedrinking
watersectorandpotentialNGOswith interestin
thissectoris necessary.Institutionaldevelopment
of the NGOsidentified shouldbe supported.

• It is importantthatthegovernmentshoulddevise
aclearpolicywhichwouldfacilitateinvolvement
of NGOs in the processof drinking watersector
development.Therole of varioustypesof NGOs
shouldbedefinedwith clear andobjective criteria.

• At present,mostNGOsareworkingonthebasisof
their directaccessto centrallevelsupportagencies
(NGOs,other donor agenciesor government).At
the district level, very little is known about their
activities. Thisleadstoproblemsfor thecoordina-
tion of local activities. Thiskind of problem could
be solvedif their activities are coordinated asa
supplementto activitiescoveredunder thedistrict
developmentplan. The role of the DDC in this
regardshouldbeto facilitatetheNGOsby resolv-
ing conflids of li~i~est(if an~r)betweenthem and
the support agericy. DDC should mediate, not
direct. The NGOs should be allowed to work
independentlyandto build on their comparative
advantages.

• The supportprovidedby NGOs should aim at
overall developmentof local NGOsand longterm
replication of capacity building rather thanmere
expansionof sizeandactivitiesof thelocal NGOs.

• P,rogramsprovidingreorientationto line agency
andNGO staffareneeded.Trainingprogramsand
workshopstoshareexperiencesandissuesrelated

- to handpumpdrinking water supply should be
organized.
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Chapter5

• Conclusions
JAnd

Recommendations

n thepast,thecommunityhandpumpprogramwas
supplydriven.With theproposedchangesinsector

olicy theemphasiswill beongi~eaterparticipation
byusers,responsivenessto demand,anddecentrali~ed
implementationinvolving localinstitutions,NGOsand
theprivatesector.The proposedestablishmentof the
RWSSFundby theGovernmentwith assistancefrom
IDA will strengthenthe channelfor innovativeimple-
mentationapproachesdevelopedby theJAKPAS3pilot
project.Theseapproachesaredemandresponsiveand
improvesustainabilityof watersupply facilities. The
conclusionsand recommendationsbelow take into
accountthesesectoralchanges.

CHOICE OF HANDPUMP

Table13 comparesNo.6andINo.6 handpumpperfor-
mance.Theperformanceof No.6andNo.6haudpumps
in termsof rateddischarge,frequencyof spareparts
replacement,local skills requiredfor repairs,priming
requirementsandusers’preferenceissimilar.However,
whencomparedon thebasisof indicatorslikepercent-
ageof functionalhandpumps,idlestrokes,frequencyof
interruption,sparepartsavailability design,capital
costs and O&M costs, and downtime, the No.6
handpumpperformsbetter.Overall,theNo.6handpump

3 A pilot project implemented by RWSG-SA, Nepal.

offersadvantageslike lower capitalandmaintenance
costs,andbetter maintainabilityand reliability. It is
thereforenotjustifiablefor any implementingagencyto
insiston the useof INo.6handpump.

Recommendation:

1. Implementing/facilitating agenciesshouldnot in-
sistontheuseof No.6in theconimunityhandpump
program.Onthecontraryuseof theNo.6handpump
shouldbeencouraged.

SPARE PARTS AVAILABILITY

A largenumberof No.6handpumpsarenonfunctional
due to thenonavailabilityof sparepartsin the local
market. This is primarily becausethe distribution
channelsdevelopedbydonorsutilizedvillagecoopera-
tives,VDCsandNGOsratherthanopenmarkets,which
were furtherdiscouragedby thesubsidizedpricesof
sparepartsdistributedthroughvillage cooperatives,
VDCs and NGOs. A changein donor policies to
facilitategenerationof marketdemandan~availability
of spareparts through local retailers is therefore
necessary

The availability of spareparts is an important
criterionfor theselectionof a handpiimp.Keepingin
view thatin futuretheuserswill takealeadrole in the

Table 13: Comparison of Relevant Factors
Pump
1~pe

)perationalStatus(% ofhandpump) Reliability Maintainability cost(NRs./pump) User’s satisfaction
Fuixtiosal

lwxlpumçs
Missing

nut!
bolts

Ideal
Strokes

Priming
Reqd.

)ischarg
(ltt!29

strokes)

Robust-
ness

Frequencyof Spareparts
Interruption replacement!

(%of handpump/
handpumps) yr.

Design spareparts
availability

Local
skill

capital

~

Mainte-
nanceper
annum

like (%
f users

downtiipe
(% of

haiidpumps)

No.6 80 52 40 39 20 more
robust

39 7.3’ some
limitation

difficult available 2100 162 97 32
(high)

No.6 86 68 34 43 17 less 32 6.55
-

ippmpriat
~

easy available 900 117 ~4 20
(low)
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planningandimplementationof handpumpprograms
and O&M of community handpumps in Nepal, the
availability of sparepartsthrough local retailersbe-
comescritical. it isbetter forausertoselectalessrobust
handpumpwhosesparepartsareeasilyavailablethan
a robusthandpumpwhosesparepartsarenot easily
availablefrom retailers.

With theproposeddiscontinuation of the supply of
handpumpsandsparepartsby donoragencies,the
availabilIty of No.6 spareparts is likely to worsen
unlesseffectivestepsaretakenimmediately.Thedonors
havethemoral responsibilityto ensurethat theusers
of INo.6 handpumpsinstalledunderdonor assisted
programscontinueto haveaccesstospareparts.There
aretwo possiblesolutionsto addressthe problemof
nonavailabiityof INo.6 spareparts.Theseare dis-
cussedbelow

(a) ImprovingAvailability ofSparePartsThroughPrivate

RetailOutlets:Currentlyeffortsarebeingmadeto
make the—No.6 spareparts available through
privateretailoutlets.UNICEFhastakentheinitia-
tivetoidentify localindustriesandprivateretailers
andmotivatethem to manufactureandmarket
No.6sparepartsin 3 out of 21 districtsin theTerai
Region.This transition of a donor/VDC/NGO
controlled sparepartsdistribution systemto a
market oriented spareparts supply systemis
complexespeciallyasit involvesexternalinterven-
tion.Thetransitionprocessneedstobemonitored
closely. Monitoring will also help UNICEF in
makingmid-coursechangesin theimplementation
strategy,if necessary

(b) ModifyingExistingINo.6ToSuitSparePartsAvailable
in Local Markets:Thisstrategyhasbeensuccessfully
adoptedby theFINNIDA-assistedRWSSProjectin
Lumbini district. Somecomponentsof the INo.6
havebeenmodified (seedrawingno. 1 andpart
floS. ito ~ inAnnex3) sothattheNo.6spareparts
availablein localmarketscanbeusedfor therepair
of INo.6 handpumps.For example, the piston
assemblyhasbeenmodifiedsoas to facilitatethe
useof eitherNo.6cupwasherorNo.6leathercup
washer. -

For the first option the following considerationsare
relevant:

• TheNo.6handpumpdoesnotprovideanyspecific
advantagewhichjustifies theextracapitalcosts.

• Due to higher capital and O&M costs,it is very
probable that the demand for No.6 in the future
will remainverylimited.This will providea real
barrier to marketdevelopmentwhich cannotbe
removedbyexternalintervention.

• The truestrengthof the marketwill not become
apparentuntil donorsupportedcontrolsonmanu-
facturingandretailsalesin thecurrenttransitional
stageare discontinued.This extendsthe uncer-
tainty over the long-term viability of an open
marketstrategy.

Forthesecondoptionthefollowingconsiderationsare
relevant:

• The numberof the existingNo.6 handpumpsis
knownandworkinvolvedin themodificationcan
be assessed,plannedand completedwithin a
stipulatedtime.

• Theconversioncostsaremarginalanditsbenefits
aremanifold.

• The conversion of the No.6 handpumpshas
alreadybeentried successfullyin the’FINNIDA -

- assistedRWSSprojectand therefore,thereis no
needfor apilot testingbeforetakingup the large
scaleconversionof theexistingNo.6handpumps.
This, however,will requirecareful planningof
logis.lics to complete conversion of all’ No.6
handpumpsearly.

Details of Modifications: The following steps
areinvolvedin themodificailonof No.6handpumps
to makethem compatiblewith the locally available
No.6spareparts.For technicaldetailsof modifications
(see attacheddrawing no. 1 andpart no. 1 to 4 in
Annex3).

• Replacefulcrui~pin,androdpinby5/8”bolts(part
nos. 1 and2 in Annex3) andnuts.Use of allen
screwsisnot necessary.

• Reducetheplungerrodlength(partno.3Annex3)
from 554 to 486mm andcut 1/2” BSW threadsto
a lengthof 32 mm.

• Supply an adapter(required only whenNo.6
plungerelementsareused)asperdetailsgivenin
the drawingof partno. 4 in Annex 3.

Thecostof theabovemodification~will belessthan
NRs. 150perhandpump.
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Recommendations:

1. Thedonorsshouldimmediatelystopsubsid~ieson
No.6spareparts.Thiswifi providealevelplaying
field for the private sectorparticipation. As the
openmarketmechanismdevelopthesupplythrough
vifiage cooperatives,VDCs, DWSOs and NGOs
maybe withdrawn.The donorsshouldconsider
changesin policiesandpracticesto facilitateeasier
availabilityofsparepartsthroughtheopenmarket
in theshortestpossibletime.

2. A non-interventionistapproachis recommended
for the developmentof marketsuppliesof INo.6
spareparts. However, if, for any reason,the
transformationof adonor/governmentsupported
sparepartsdistributionsystemto anopenmarket
sparepartssupplysystemwithdonorintervention
is pursued,it will be necessaryto monitor the
transitionprocessclosely. -

3. A definitive andperhapsthe ideal solutionis to
modify all theexistingNo.6handpumpsasdone
in the FINNIDA-assistedRWSSPsothatthelocally
availablespareparts from the No.6 handpump
couldbe usedfor maintenance.

DESIGN IMPROVEMENTS
A largenumberof handpumpsneedpriming.Thishas
emergedasacommonmajordesignweaknessin all the
handpumps.The foot valvedesign,therefore,needs
closerscrutiny.

Recommendations:

1. The foot valvedesignneedscloserscrutiny.

CONSTRUCTION ASPECTS
Platformsof almostall the No.6 handpumpsand a
largepercentageof No.6 handpumpsareassessedas
satisfactory.A majority of thehouseholdhandpumps
(70%) arewithout platformsandthis posesarisk of
aquiferpollutionduetoseepageof wastewateraround
the handpumpinto the well.

While mostusershaveindicatedsatisfactionwith the
existing size of the platform, experiencefrom the
RWSSP/FINNIDAprojectshowsthatuserswerevery
appreciativeof largeplatforms(area5-7m2)dueto their
betterutility

Recommendations:

1. Healthandhygieneeducation,shouldbetargeted
at HHP/No.6/ No.6 users,through the mass

media, about the risk of aquifer pollution in
handpumpswithout platforms. In the existing
HHPsandcommunityhandpumpswithoutplat-
forms, usersshouldbe encouragedto build plat-
forms.

2. The constructionof largerplatforms(area5-7m2)
(thatbettersuitusers’needs)shouldbepromoted
as anoption.

INSTITUTIONAL ARRANGEMENT

The provisionsmadein the MHPP Directive 1991
regardingtherole andresponsibilitiesofDDC,DWSO,
User’s Committees,sub-committeesandcaretakers,
althoughdetailed,arenotfollowed.Manycommunities
did nothaveusers’committeesorsub-committees.The
users’committeesandsub-committeeswereveryeffec-
tive during the constructionphasebut much less
effectivein thepost-constructionphase.Thecommittees
neithermetregularlynorprovidedsupporttocaretak-
ers/usersin O&M. This is evidentfrom the fact that
O&M fundswererarelycollectedregularlyandrecords
keepingwerenon-existent.The most importantand
effective actor in the institutional structure is the
‘caretaker’.Due to the failure of the existinginstitu-
tional structure,handpumpO&M hasbeenad-hoc
ratherthanpreventive,andultimatelycostlier.

The collection of O&M fundswasbasedon repair
events.Since funds are not collectedregularly the
caretakerdoesnot havereadyaccessto fundsfor the
purchaseof spares.In manycases,thecaretakershave
to spendpersonalfundswhicharereimbursedlaterby
users.This hasresultedin a tendencyto changethe
barestminimumof sparepartsto keepthehandpump
functional.It is commo~toseewoodenhandles,pins
madefrom bamboo,andropesbeingusedin placeof
appropriatespareparts.This practicecaneventually
damagekeyhandpumpcomponents,necessitatingma-
jor repairsandexpenseswhichthecommunitymayfind
difficult to finance. Encouragingpreventivemainte-
nancewill reducedowntimeandlower maintenance
costs.

In theTerairegion,thereisoftengoodaccesstoother
watersourceslike HHP anddugwells.This couldbe
anotherreasonfor thepassiveattitudeof sub-commit-
teesandusers.With eachHHP servingon an average
2.6 householdsthe water supply coverageis much
higherthangovernmentestimates.

The users-committeesandsub-committeesin the
presentformarenoteffecivein theO&M ofhandpumps.
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Keeping and managing a bank account for each
handpumpseparatelyis not consideredfeasible.It is
thereforenecessaryto testalternateinstitutionalap-
proachessuchasmergingusers’committeesandsub-
committeesintoauser’scommitteeatthewardorsub-
wardlevelwithafunctionaryof theVDC takingactive
part.Thenumberof users’committeeswill dependon
the servicearea,population,settlementpatternand
numberof handpumps.Morethanonecommitteecan
beformedin oneVDC for example,onecommitteefor
every5-10handpumps.Caretakersfromeachhandpump
shouldbemembersof theuser’scommittee.Theward
membershouldbetheex-officio memberof theuser’
committee.Sinceawardmemberhasalegalstatusand
commandspopularsupporthis/hermembershipwill
imprcive the users’ committee’saccountability and
sustainabifity.Thechairpersonof thecommitteemaybe
electedby thecommitteemembers.

Keepingin view that (i) userswill play aleadrole
in the planning, implementation and O&M of
handpumps,(ii) therole of implementing/supporting
agencieswifi bethatof afacilitator,and(iii) theVDC
Act of 1992assignstheresponsibilityof development
andmanagementof watersupplysystemstoVDCs, the
following is recommended. -- -

Recommendations:

1. The presentsystemof a users’committeeat the
VDC levelandsub-committeeathandpumplevel
maybereplacedby the“Users’Committeesatthe
ward/sub-wardlevel.”

2. The Chairpersonof theUsers’Committeeshould
submitanannualreportin aprescribedformaton
the statusof handpumpsin his/herwardto the
\TDC.

3. O&M fundscollectedpriorto handpumpinstalla-
tion shouldbereleasedto eachcommitteeoncea
systemhasbeenestablished.

4. O&M funds (NRs.2 perhouseholdper month)
shouldbe collectedregularly,suchas everytwo
months,anddepositedinabank.Users’committee
chairman shouldberesponsiblefor thecollectionas
well asfinancialrecordkeeping.

5. Futurehandpumpprogramsshouldbe demand
driven so as to avoid inadvertentpromotionof
unsustainableinterventions.

PRIVATE SECTOR PARTICIPATION -

TheprivatesectOrhasplayedaveryimportantrole in
thehandpumpprogramandhasthepotentialtoplay
anexpandedrole in thelocal manufactureandsupply
ofhandpumpsandspareparts.It hastoberecognized
thatlocalmanufacturersworkin anunfavorableenvi-
ronmentcharacterizedbyuncertaintyabouttheavail-
ability of rawmaterials,highrawmaterialscosts,and
low productionvolumeswhich makelocalproducts
expensivewhencomparedwith imports.Theprivate
sectoris very effective in supplyingspareparts for
No.2,No.4andNo.6handpumps.In thecaseofNo.6,
sparepartsarenoteasilyavailableon theopenmarket.
This is largelydueto thelackof demandwhichcanbe
attributed to the mannerin which donor agencies
establishedaseparatedistributionnetworkandsubsi-
dizedthecostofNo.6spareparts.If thereisademand
for No.6handpumpsandspareparts,theexistingopen
marketchannelscanmeetthedemandeitherthrough
importsor local production.

Recommendations: -

1. Theprivatesectorshouldbeencouragedtoexpand
itsrole in handpumpproductionanddistribution

- of spareparts.

2. If thereis a demandfor No.6 handpumpsand
spareparts,theexistingmarketingchannelswill be
able to meet the demandeither through local
productionor imports. -

3. Governmentassistancein improvingtheavailabil-
ity of importedrawmaterialslikepig iron andcoke
will be helpfulto local industry.

ROLE OF NGO’s -

NGOshaveanimportantroleto playin thehandpump
program.Mostof theNGOsworkingin thethreestudy
districtsarenotactivein watersupplyandlackcapacity
for theimplementationof handpumpprograms,espe-
cially theconstructionaspects.However,theycanbe
veryeffectivein mobilizingthecommunity,andthere-
fore canplayan importantroleofthe intermediatory
betweenthefundingagenciesandcommunities.If the
district/VDC levelNGOsareto playameaningfulrole,
capacitybuildingof NGOsat thegrassrootslevel is a
must.The formation of an NGOs’ Associationwith a
well organized,experiencedand resourcefulNGO
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workingas“Mother NGO” wifi improve accessibility

of grassrootslevelNGOstotheexpertisethattheyneed.

Recommendations:

(1) Local NGOs activein thewater sectorandalsothe
NGOsplanningtoworkin thewatersectorshould
be identifiedatvariouslevels.

(2) Substantialeffortsarerequiredto build/improve
theimplementationcapacityof grassrootsNGOs
throughtrainingprogramsandexchangeofexpe-
rience.

(3) Aformal linkagebetweenastrongandresourceful
NGO andgrassroot NGOs is recommendedto
improvetheaccessibilityof grassrootsNGOstothe
expertisetheyneed.

FOLLOW UP ACTION RECOMMENDED

(1) It is critical to take decisionsquickly on the
recommendationsmadein this report.However,to
make the decisionseffective it is necessaryto
developconsensusonimportantissueslike choice
of handpump,option to be followed to tackle

No.6sparepartssupplyproblemsandnewinsti-
tutional approaches.it is thereforestronglyrecom-
mendedthataDecisionMaker’s Meetinginvolving
government,donorsand NGOsbe convenedas
soonaspossibleto ensureasmoothtransitionand
to minimize disruptions to users of No.6
handpumps.

(2) In order to closely observe and monitor’ the
transitionfromdonordriventomarketdistribution
of spareparts,a studyshouldbe undertakenas
soonaspossible.RWSG-SAwill behappytoassist
in conductingthisstudyasapartof its initiatives
for systematiclearning.

FOLLOW UP ACTION TAKEN

A meetingwasheldon 26 May, 1995 to discussthe
findings, conclusionand recommendationsof. this
report.ThemeetingwaschairedbyMr. DineshChandra
Pyakurel,Director General,DWSSandattendedby
representativesof UNICEF,WHO, TAEC ConsultsP.
Ltd., and RWSG-SA. The minutes of meeting are
attachedasAnnexure4.
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APPENDIX-2

PHOTOGRAPHS

I A well maintainedI.No. 6 Pump
with Platformhaving Women
Caretaker— Dharampur(Jhapa)

I Poorly maintainedNo.6
handpump:

• With brokencoverheld by
a rope

• Iron rodsusedin placeof
fulcrum &rod pins

• Crackedbody coveredwith
polyethylenesheet
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DamagedHeadcoveranduseof
Ordinary Imn Rodin Place of

Pins(LNo.6) -r Kechana(Jhapa)ø~

F

4 LNo~6Handpumpwhosebroken
Headcoveris heldin position
with the helpof ropes
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Poorly maintainedNo.6
Handpump— Hasuliya (Kailali)

4 Poorly maintainedNo.6
Handpump— Masuriya(Kailali)
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*

A
Local Filtration Technique
adoptedin an HHP to
reduceIron contentin water ~
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AFPENDIX-3

INO.6 HANDPUMP MODIFICATION
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APPENDIX-4

MINUTES OF MEETING

reviewmeetingwasheldtodiscussthefinal draftreport“CormnunityHandpumpin theTerai
egion:Assessnientof OperationandMaintenance”on26thMay1995atthemeetinghallin

theDepartmentof WaterSupplyandSewerage.The followingpersonsattendedthemeeting.

Themeetmgwaschairedby theDirectorGeneral,DWSS,Mr D C PyakurelMr P N Nepal
(TeamLeaderof the StudyTeam)explainedthemajor findings of the study. In addition,he
respondedto the cormnentsmadeby DWSS, UNICEF and FINNIDA. All the participants
appreciatedthereport.Therewasopendiscussionontheissueswhichwill belikely to comewhile
implementingtherecommendationsof thereport.After thedeliberationsonvariousissues,the
following decisionsweremadeunanimously

Decisions:

1. Sincetheuseof [No.6handpumpincurredhighercapitaland0kM costscomparedtoNo.6
withoutappreciablespecificadvantage(exceptsbirdiness/roubustness)to justify theextra
costandalsokeepinginviewthechangedrolesof implementingagenciesasfacilitatorof the
development,theuseof No.6handpumpsneedsto bepromoted.

1. DineshChandraPyakurel : DirectorGeneral,DWSS -

2. VasuDev Raj Joshi : RegionalDirector, DWSS, CentralDev. Region

3. Murari L. Choudhary - RegionalDirector, DWSS, EasternDev. Region

4 R S Manandhar SeniorDivisional Engmeer,DWSS

5. Yves Faugere - : Chief, WES,UNICEF --

6. PrakashTuladhar : ProjectOfficer,-WES, UNICEF
-- --~‘ ~--

7. Arun Pyakurel : ProjectOfficer, WES, UNICEF

8. Arun K. Mudgal : TechnologySpecialist,RWSG-SA -

- ---~ ~ --. -d~ --

9. l~ekhaDayal RegionalProgramAdvisor, RWSG-SA -

- -- u_~j_- -~‘~_~‘~— .--~ -‘ --~-~-----‘-10. JonSpeets-~ -- - SanitaryEngineer,WHO - --

11. Kari Leminen : ProjectCoordinator,RWSSP/FINNIDA
— -- ~

12. P. N. Nepal : TeamLeader,TAEC C~insuItl~Ltd. - - -

- --~‘--~-------- ~ --,

13. B. R. Joshi : TechnicalExpert,TAEC ConsultP. Ltd.
- - ----- ——- — —- —~---~.-‘- ~

14 M P Neupane Consultant,TAEC ConsultP Ltd
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2. Thesupplyof handpumpsandsparepartsshould
be governedby thefreemarketmechanism.

3. Existing ImprovedNo. 6 handpumpshouldbe
modified as suggestedin thereportsothatspare
partsavailablein themarketcan beused.

4. Thisreportcanbepublishedin the presentform
with thefollowingimprovements.

a. Executivesummaryof the reportshouldbe
elaboratedto includemorefindings on social
aspectsasnecessary.

b. Thisminutesof meetingwill beanannexto the
report.

5. Tocarryoutfollow upactionsontherecommenda-
tions,thefollowingfourgroupswifi beformed.The
DWSSwilll takeinitiative in this regard.

a. TechnicalGroup:

The groupwill developthemethodologyfor
the modificationof the alreadyinstalledIm-
provedNo.6Handpumps.Thegroupwill also
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recommendedsomemeasurestoimpro~iethe
efficiencyof foot-valve.

b. WLIC/O&M Group:

The group will furtherexploreinstitutional
changesrequired.to improvetheeffectiveness
of communitybased0kM system.

c. ImplementationGroup:

Thegroupwill prepareanactionplantophase
out subsidyon handpumpsandspareparts
provided by the implementingand donor
agencies.

d. MarketSurveyGroup:

Thegroupwill monitOrtheprogressduringthe
transitionperiod.

At theendof themeeting,Mr. Pyakurelthankedall
the participantsfor their contributionsto the discus-
sion.Hemadespecialmentionof theeffortsputby the
consultantto thestudy.
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