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FOREWORD

TheDutchareworld knownfor theirknowledgeof waterrelatedsubjects.At least,this seemed
to be the casein Juigalpa,Nicaragua,as was found out during the investigation ‘Water-usein
Juigalpa’ But affirming this was not the aim of the researchcarriedout asa thesis for the study
InternationalLand & Water Managementat the InternationalAgricultural College ‘Larenstein’
(IAHL) in Veip, TheNetherlands.This final assignmentwasperformedduring theperiod from
the 1St of May until the lOtIt of August 1994 in Juigalpa,Nicaragua.

Becauseof formerpractical terms, both abroad,in differentdevelopingcountries,we became
interestedin drinking water supplyand sanitationin general,and decidedto fulfill our thesis in
this field of work. Themunicipality ofJuigalpainvited us to do a researchon the water-usein the
city for theeducationalcampaign‘Fuentede Amor’.
But without the help of’ severalpersonswe could haveneverperFormed it. For openingthe door
to this research,we would like to thank LoesWitteveen.Many thanksgo out to CarlaHoekenga
of SIS TheHaguefor letting us in. And for giving us the key to the outcomeof the investigation
we thank the co-ordinatorof ‘Fuentede Amor, professorJuanS~inchezGuevara

But still, without the indispensablehelpof manyothers,we would haveiievei havecomethis far
Special thanksgo out to:

LisetteVerheijen
ing EdgardFletes
Woutervan denWall Bake
All thefamilies involved
Schoolsand directors
SectionCII of the school ‘Normal’
JuanCarlosSanchezG.
Cr1st i na
RemcoDapper

Juigalpa,Chontales
Nicaragua,August 1994

- INAA Juigalpa
- IAHL

JochcmBauhuis
Mark van Dijk
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SUMMARY

This is thereportconcerningthe investigation‘Water-usein Juigalpa’which wascarriedout under
the instructionofthemunicipalityofJuigalpa.
Juigalpais thecapitaloftheprovinceChontalesin Nicaragua,CentralAmerica.
The city facestheproblemof watershortage.Watersupply is scheduledonceeveryfourdays.
To improvethis situation,themunicipality launchedtheeducationcampaign“Fuentede Amor”,
with the aim to inform theinhabitantsof thecity abouttheir own habitsof water-useand, when
possible,lower thewaterconsumptionof thecity througheducatingthepeople.

Theinvestigationwas implementedin a periodoftime of 13 weekswithin theperiodfrom the 19”
of April to the

10th of August 1994.
It investigationserved as an instrument to get quantitativedataabout the water-useof the
inhabitants,aswell asdataaboutthehabitsof thehouseholdsconcerningthestorageof waterand
theirdegreeof satisfactionconcerningthewatersupply.
Thesedataareneededfor theeducationcampaign.
Also recommendationsfor improvementof the water supply where expectedasoutcomeof the
investigation.

Five differentmannersto collectdatawereused,so that eachtime thenecessaryinformationwas
viewed from a differentangle
To geta reliableoutcome,thethusobtaineddataare verified with eachother

Theinvestigationgaveremarkableoutcomeabouttheuseof water.
Be lore, it wasexpectedthat the userswastemuch wateron gardens,streets,and by throwingold
water awaywhennewwatercomes.
According to theresearch,only around5 l/c/d of the total consumptionof 76 1/c/d are lost, thus
stating that thewaterproblemcannot only beblamedon thehouseholds

Thebiggestproblemprovedto be fact that thepotablewatersystemis not continuouslysupplying
water.
As an indication for need of improvement,69% of the users said to be preparedto pay C~
10.80/monthmorewhenwater comesdaily.

This reportgivesrecommendationsfor improving thewatersystemso thatacontinuouswatersupply
is realized.
lit is neededto build astoragetank in themainlineof thesystem,just outsidethecity
To get a bettercontrol of thesystemthemalfunctioning watermetershaveto be replaced,more
householdshaveto be connectedto thepipedpotablesystemandmastermetershaveto be installed
at strategicpoints in the system . Also the searchfor locations for new water wells has to be
continuedto copewith thepopulationgrowth





Water-ii’~ein huigaipa Page 1

CHAPTER 1 GENERAL

§ 1.1 Introduction

TheDutcharein love with water,is sometimeswhisperedsilently. Thenperformingtheresearch
‘Water-usein Juigalpa(Nicaragua)within theframeworkoftheeducationcampaign‘Fuentede Amor’
(Sourceof Love) looks like aperfectmatch.
Thecampaignis the lastphaseofthewaterprojectthat is carriedout within theframeworkofthe
sistercity-bondbetweenTheHague,TheNetherlandsand Juigalpa.
Thewaterprojectstartedin 1984andneedsto relievetheproblemof watershortagein thecity.

Theinvestigationservedasan instrumentto getquantitativedataaboutthewater-useof theinhabitants,
aswell asdataaboutthehabitsof thehouseholdsconcerningthestorageof waterandtheir degree
ofsatisfactionwith the watersupply.
Thesedataareneededfor theeducationcampaign

The researchor investigation‘Water-usein Juigalpa’, is implementedin thecity ofJuigalpa,Nicaragua.
Juigalpais situatedin thesouth-easternpart ofNicaragua,25 kilometresto theeastof lakeNicaragua
Juigalpais thecapitalof theprovinceofChontales,andinhabitsroughly 42,000people

‘Fuentede Amor’ is launchedto inform theinhabitantsaboutthecausesof theirwaterproblemand
to support to achangeof habitsin usingwater.
To maketheeducationcampaignsuccessful,it is Importantto havea goodview of the ins andouts
ofthe water-usein thecity
This report,‘Water-usein Juigalpa’,servesasan instrumentin clarifying this image.

§ 1.2 Problem Description

Juigalpafacestheproblemofa watershortage.Themajority of the inhabitantsreceivewateron a
four-daybasisin thewet season.During thedry season,peoplesometimesevenhaveto wait two
weeksfor watercomingout of thetap.
Largescaletechnicalsolutions,whichcould endwatershortage,cannotbe initiated in the ifforesceable
future.

§ 1.3 Opting for social solutions

Thesight is nowaimedat abetterwaterdivisionbetweentheJuigalpinos.The educationcampaign
as mentionedaboveis proposedto bringabouta changeof habit in usingwater,
to realizethat with thesameamountof watermorepeoplecan be served
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§ 1.4 Aim of the research

Theaimofthe researchis to provideaclearview ofthewater-useofthepeople,so thatthis will enable
thecampaignto undertakeadequatemeasuresin educatingthepeople.’
Theresearchwill consistoftwo parts:

1) Investigatingthewater-usein quantitativesensewithin thedifferent
sectionsofthedistribution system More specificallyconcerningthe
following aspects:

A How is thepiped potablewaterused?

B. Whatdifferentwaysarethereto storewateron
thecompounds?

C. Degreeof satisfactionconcerningthequality and
thequantityof thedeliveredwater

2) Giving recommendationsfor the improvementof theavailability of
water,basedon theoutcomeof the investigation.

Theserecommendationsaredivided in threedifferentdiscretionparts:
a Institutional
b Financial
c. Technical

§ 1.5 Responsibility

Theresearchis carriedout by JochemBauhuisand Mark vanDijk, studentsof the EAHL, underthe
daily supervisionof thecoordinatorof’Fuentede Amor’.
Instructoroftheresearchis themunicipalityofiuigalpa,who werealsothe initiatorof thecampaign.

Thedetaileddescriptionof the researchproposalis given in paragraph3 2. Theoriginal researchproposal
canbe found in annex5
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CHAPTER 2 ORIENTATION

§ 2.1 Topography

Thewaterproject,in thecontextofwhich the investigationis carriedout, is locatedin themunicipality
of Juigalpa,thecapitalof Chontales.Chontalesis aprovincewithin RegionV in Nicaragua.

§ 2.1.1Nicaragua
Nicaragua,with 130,000sq km. is the largestcountry in CentralAmerica.It is borderedon thenorth
by Hondurason thesouthby CostaRica,on theeastby theCaribbeanSea,and on thewestby the
Pacific Ocean.Its populationis 3,999.000(1992).
The countrywas formedthroughheavyvolcanicactivity. ThePacific coastalregion for exampleis
brokenby 40 volcanoes.ThesegaveNicaraguaits fertile soil.
Agriculture formsthebackboneoftheNicaraguaneconomyIt employs35 % of thepopulationand
a quarterof thenationalincomeis obtainedthroughit.
Therevolutionof 1978-1979andthewar betweentheSandinist’sandtheContra’swhich endedin
1990 left thecountryin an economicchaos.To try to alleviatetheeconomicsituation,IMF andthe
WorldbankdesignedaStructuralAdjustmentProgram(SAP)whichcallsfor lowergovernmentspending,
andtries to createa climatein which (foreign) investorsarelikely to invest. In practicethis means
that manypeoplearesackedfrom governmentinstitutions,stateownedprofit making firms arelikely
to be privatized(Telcor, INE andINAA2 ), thus renderingnrnny peopleunemployed.And aboveall,
commodityprices(whichweresubsidizedbefore)areincreased.This meansthat thepoor,whoalready
sufferedmostfrom theproblematicsituation,sufferevenmoreonceaSAP is implemented,thissituation
can be witnessedin many othercountries~
Someof thesedevelopmentsfind thererepercussionin theoutcomeof this investigationascan be
seenlater on.
For exampleit meansthat INAA facesa changeofwind, but the institution needstime to adjustto
this newcourseAnd maybeevenmoreimportant,thepeoplecanspentless moneythentheyused
to, also for water.
More generalinformationaboutNicaraguais found in Annex 1

2 For more information concerningINAA secannex8

GrahamHancock, Lords of Poverty, London 1989.

Anotherthing that canbe witnessed,in Juigalpa,being ihe capitalof thenational Nicaraguancattlestock,
milk is drunk which is imported from CostaRica, while at the sametime themilk cooperativesonly lead a
marginal existence Source,Polcy, J P. (1993)Juigalpa 93 The 1-laguc, The Netherlands
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§ 2.1.2Juigalpa, Chontales
ThenameofJuigalpaoriginsfromtheAzteclanguagein which it significated‘Greatcity’. In February
1879 it officially becamea city, althoughits predecessorexistedalreadysince1659.
Themunicipalitycanbe encounteredat 12°6’northernlatitudeand85°22westernlongitude.It has
anextensionof1,081 km2 andoffersaplaceto live for 53,484people5.With adensityof40.3 persons/km2
it is oneofthemost denselypopulatedpartsof region V. Its meanheightequals116 metersabove
meansealevel, themeantemperatureis 27°Candtheannualprecipitationamountsup to 1,300mm.
Thedistanceto thelakeofNicaraguais 25 km. Juigalpalies at adistanceof 137 km from thecountry’s
capitalManaguaandis reasonablyaccessible.(Seefigure 1 ;Juigalpaandits positionin Nicaragua
Seealsoannex 1 ,2 ,3.)

§ 2.2 History of thewater project

In 1984,whenthecapitalof Chontaleshadonly 22,000people,thecity wasalso sufferingfrom a
shortagein water Probablyeversincethecity existedTherewerenotenoughsourcesto pumpwater
from andthedistributingsystemwastoosmall. Mosthousesdid not havea connectionandthewater
quality wasso low that manypeoplebecameill by consumingit About 40 % of thewaterthat was
produced,was lost throughleaksin the pipes.Also becauseof old equipmentmany timesa pump
would stop functioning,thus laming thedeliveringof’agua’neededso badly.6
[NAA, theresponsiblebody for thewater,did not at that time havethefinancial-nor thepersonal
meansto improvethis situation.Thisgavereasonfor SIS (in casuthepeopleof TheHague)to reach
out a helpinghand.

§ 2.2.1 The Dutch involvement in water in Juigalpa

This yearthe
10Lh anniversaryof thecity-bondTheHague - Juigalpawascelebrated.Thedrinking

waterprogrammewasthefirst big projectto be executedwithin the frameworkof thesistercities
relation It beganin 1984 and endedin 1993.Fundscamefrom The1-lagueand the implementation
wasdoneby INAA Juigalpawith technicalassistancefrom theDuneWaterCompany(DWL The
Hague)and1WACO. Theinitial goalsareamply met, mapsweremadeof thepipedsystem,thepiped
systemwasenlargedandimproved,theproductionincreasedandsecuredandthewaterquality has
improved.But theincreaseofthepopulationhasexceededthe increasein production

The city of Juigalpa however, inhabits 41,407 people These figures will be explained to a greater extent in
the annex 4, population

6 TH Dclii, (1984) Sin A~uaNo Hay Vida Una invesilgationde abasiecirnicncode agua potable de Juigalpa,

Nicaragua October 1984, Delft, The Netherlands
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Already for a long time theideaexists to usewaterfrom thefreshwaterlakeofNicaragua.But not
only adistanceof25 km hasto be overcome,alsosomeremarkabledifferencesin heights.
Apart from thetechnicalandorganizationalproblemsrelatedto suchaproject, thecosts(estimated
to be 25 million US$) transcendtheabilities oftheSIS by far.7

In the lastyearstheemphasis,thatwasalwaysput on technicalassistance,wasmoreandmoreput
on theeducationalaspectof giving morewaterto thepeople This resultedin thecampaign‘Fuente
de Amor’.

§ 2.3 Researchorganization structure

Below abriefdescriptionis givenof thecontextin whichtheresearch‘Water-usein Juigalpa’was
carriedout.

Since‘Fuentede Amor’ is performedby themunicipality ofJuigalpa,it waslogical that this research
fell undertheirformal responsibility.Thedayto day coordinationwasdoneby thep.r. official (being
responsiblefor theeducativecampaign)who in practicealso functionedastheSIS coordinatorin
Juigalpa.On a monthly basisprogressreportsweresendto SIS,TheHagueandthecompanionof
the IAHL, Velp (in connectionwith theauthorsfinal studyassignment).
Inter-relationsexistedwith INAA andthecampaigncoordinatorconcerninginformationaboutand
for the research.Theinvestigationservesfor both (principally themunicipality ofJuigalpa)asan
instrumentof knowledge,while atthe sametime informationwasobtainedfrom them to perform
theresearch.
Finally this researchshould beusedasa tool to makeit possibleto havemorewaterfor thepeople
ofJuigalpa.
(Theaboveis shapedin the form ofthe following organogram)

Poley, J P. (1993) Juigalpa ‘93, Verslag van eenbezockvanui Den Haagaan dc zusterstad Juigalpa 8-21
november 1993 1993, The Hague, The Netherlands.
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Figure 2: Location of Juigalpa
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CHAPTER 3 METHODOLOGY

§ 3.1 Introduction

How thenecessarydatawasobtained,is describedbelow.First of all is shownwhich information
was needed.In § 3.3 thesourceswerethe informationcamefrom areanalyzed,thenextparagraph
handlesaboutthecollectingmethods,which is thenfollowed by § 3 5. In this an insightis given in
thedifferentmannersthat wereusedto collectdata.
Finally themethodologyis criticized upon in paragraph3.11.

§ 3.2 What information was needed?

Sincethebeginningof thewaterprojectmostemphasiswas laid on increasingthepump capacity,
thus deliveringmorewaterto thepeople.Moreandmorehoweverit becameclearthatwaterresources
are limited and thata further(major)tncreasein producedwateris not very likely. This madethe
municipality to startan educativecampaignto try andcreatea behavioralchangein water-useof its
inhabitants.If wasexpectedthata lot ofwaterwas‘misused’ for examplefor carwashingorwatering
thegarden.Theseexpectationshoweverwerefoundedmostly on mereobservationsinsteadofscienti-
fically correctdata.This investigationis thusservingasan instrumentto collectdatawith which it
is possibleto addressto thepeoplein a correctway.
Theinformationthat neededto be collectedduringthe investigationwasthe following:

A. I-low and howmuch wateris used9
- Water-useat home.

Cooking,drinking,dishwashing,cleaningthe house,washingcloths, washinghands,bathing,
watercloset,garden,carwashing,animalsandotheruses
general“c1eaning”~personalhygiene,cloths,houseetc

- “Bad” useof drinking water
carwashing,cleaningstreets,wateringgardensetc.

- Whatis the relationbetweentheneedandtheavailability ofdrinking water?
- How muchis theactualdeficit7

B. Whatdifferentwaysarethereto storewateron thecompounds?
- Whatdifferenttypesolcontainersareused,how muchis storedand how is it stored2

C. Degreeof Satisfaction
- Are thepeoplesatisfiedwith existingservicelevel?
- Are thepeoplesatisfiedconcerningthewaterquality?
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§ 3.3 Sourcesof information

§ 3.3.1 Introduction
Analysingthewater-usein thecity ofJuigalpameansthat oneneedsto havea clearview of the‘live
cycle’ ofthewater.Fromits beginning,whenthegroundwateris pumpedup from thedeepsoil (varying
from 15-40 m), via its waythroughthedistributionsystem,till its end,whenit is consumedby the
people.
Thusthetwo main sourcesofobtaininginformationaboutwater-usein thecity areJNAA and the
Juigalpinos.

§ 3.3.2INAA versusJuigalpinos
Lookingattheinstitutethatdeliversthewaterto thecity is anessentialpartofthe investigation.What
is their policy, what aretheirrestrictionsandwhich problemsdo theyencounterweresomeofthe
questionsthat neededto be answeredto find out why thewaterdistributionsystemworksasit does.
Theuserson theotherhandwerea bit moredifficult to analyze.Thegood thingaboutthem is that
theyall haveanopimonaboutpotablewater.The badthinghoweveris thattheseopinionsrarelymatch.
Peoplewho haveonly little moneyto spent,think about-andusewaterin a differentway thanthose
who havea high income.And althoughpeopleusewaterday in day out, thinkingaboutit in terms
ofqualityand quantityis notdaily business.It is a knownfact for example,that it is difficult for people
to estimatehowmuchwatertheyuse,notonly in countrieswho do not havea long history of system
supplieddrinking water.

Oneofthemain questionsthat neededto be answeredduring the investigation,washowmuchwater
an individual personusesper day divided over thedifferentuses(see§ 3 2).
The interestingpart would be to comparedatacollectedfrom thepeopleabouthow muchwater they

thoughttheywould useand‘objective’ datacollectedfrom INAA combinedwith ourown observations
But collectingdatafromthe ‘users’alsocalledfor attentionandcarein selectingmethodsofcollecting
data.

§ 3.4 Manners of collectingdata

§ 3.4.1 Introduction
Especiallybeforeand during the first weeksofour assignment,a lot ofthoughtswere spenton how
to getrealisticandobjectiveinformationfrom the peopleofJuigalpa.As statedbefore,obtainingdata
from INAA andthemunicipalitywasthoughtto be relativelyeasy.Gettingdatafrom thepeoplein
thestreets,wasthoughtto be anotherthing.
Carehad to be takennot to projectwesternideasupon the peoplewhowould be interviewedorobserved.
This would, without any doubt, lead to incorrect information
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§ 3.4.2Banning the ‘expectation’
Nicaragua,in casuJuigalpa,wasfloodedwith westernaid andrelief workers,during andafterthe
war.Thishasin manycasesledto acertainextentof’expectation’with theNicaraguanpeoplewhenever
theyseeaCheicorwhiteface.This ‘expectation’canthenagainleadpeopleto giving certainanswers,
wittingly orunwittingly,whichtheythinkaremorebeneficiaryfor them,butwhichdo notcorrespond
to thetruth

This, among other things, made us realize how important it was to have different
instruments within the investigation, with which it was possible to obtain the same
information, but eachtime viewed from a different angle. So that it could be combined
afterwards to a truth-
corresponding image. In this way the collection of realistic, objective data would be
guarantied as much as possible.

§ 3.5 Using instruments to collect data

§ 3.5.1 Introduction
In our researchproposal,which waspreparedbeforeour leaveto Nicaragua,five differentaspects
areshownwhich wereseenthenasobjectiveinstrumentsto usewhile performingtheinvestigation
(seeannex5 ;Researchproposaland § 3 5 2).
During thecourseof theresearchhoweversonieadjustmentsweremade.
Theparticipativeinvestigationwascancelledsincethe resultswerenot availablein time (this part
fell underthe responsibilityofthemunicipality) Also the ‘field observation’and‘interviewing’ were
adjustedfor morepracticalusein the field. (Seechapter4 § 4 3, andannex6, Adjustmentsin Work
Plan)

§ 3.5.2Researchingaccordingto plan
Accordingto thefollowing adjustedwork plan(seealsoannex6, 7) the investigationwasperformed,
using thefive instruments:
1. Deskstudy
2. Field study
3. Field observation& Interviewing
4. Questionnaires
5. Verification& Conclusions

§ 3.6 Desk study

Thedeskstudy concentratedon studyingtheavailableliteratureanddataon thetown watersystem
from a technicalpoint of view. Thuscreatinga first impressionof howthesystemworks,and the
relevanceof theavailabledata.
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§ 3.7 Field study

§ 3.7.1 Introduction
Thefield studywould needto resultin a clear ideaofall thedifferentaspectsofthewatersystem
in Juigalpa.With this obtainedknowledge,it would bepossibleto establishobjectiveparametersfor
theselectionof representativeareasin which we would interviewandobservethe waterusers.

§ 3.7.2Parameters
From thebeginningit wasclearthat the time wehadwasinsufficient to studyall thedifferentparts
ofJuigalpa.But morethanthis, it was alsonotseennecessary.
Duringthepreparationof theinvestigationit wasexpectedthatthemajordifferencesin water-use
betweenfamilies in Juigalpawould largely dependuponfive differentgeographicalandphysical
parameters.Theseare:~

Geographicalsituation;

* Positionin thewatersystem~high - low

Sincethesystemis divided in ahigh andalowpart, seeannex15, differencesin wateravailability
couldoccur.

* Distanceto theriver~nearby - far away

Would theavailability of thisalternativewatersource
influencethewater-use,and in what way?

Physicalsituation;
* Frequencyin receivingwater,daily - onceevery4 days

* Typeof connectiomprivatetap-point- communaltap-point

It wasexpectedthat answerscould be found to thefollowing questions
- Do familieswith aprivateconnectionuselesswaterthan familieswho obtainwater from

a communal tap-point2

- Are privateconnectionmoreefficient in use?

* Ageof system~newpipedsystem- old pipedsystem

- Doesthedesignof aquarterinfluencetheefficiency7
- Doestheefficiencyinfluencethewateruse7

A more detailedexplanation of the theory behind thesedifferentparametersis loutid in annex 9
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Throughmeansof theabovementionedcriteria,9 differentbarrios in town werechosen,5 in the
‘high-pressure’part of town and 4 in the ‘low-pressure’part. By lookingat themapof Juigalpaand
talking to differentpersons,sub-quarterswereselectedwhich all hadoneor two distinctconditions
In theseselectedsectionscouldthenthewater-usebe observed,andtheresultscouldafterwardsbe
comparedwith theresultsfromasectionwith theoppositecondition.Forexamplethe resultsofwater-use
in an old part oftown with thoseofanew(er)part.
Thesecomparisonsshouldultimatelyresultin theability to statewhattheinfluenceofeachdifferent
criteriawould be onthewater-use.Thatthis is noteasywill be explainedin annex9 ;DetailedDescription
of ChosenParameters,§ 3.

§ 3.7.3 Small Inquiry9 (see annex 10)
During thefield studyand-observationsmall inquiries wereusedasan instrumentto makeit easier
to introduceourselveswith families in town. To eliminatetheeffectof ‘steering’ theanswers,we
introducedourselvessimplyasstudentswho wereinterestedin theNicaraguanwayoflive. Thequestion-
nairewasdevelopedin sucha waythat water-relatedquestionswerealternatedwith moregeneral
ones This instrumentwasnotusedfor a long time sinceit becameclearsoonthat it wasfairly easy
to talk directly to peopleaboutthewatersituationwithoutsuchaquestionnaire.

§ 3.8 Field Observation and Interviewing

Observationwasseenasan importantway of obtaininginformationaboutthehandlingof waterby
thehouseholdsTheobservationwascombinedwith the filling in ofquestioninglists (so-called‘Formats’,
see§ 38 1). Throughobservationandquestioning,obscuritiescouldsoonbe clearedandthevalue
of theanswersfrom the questionnairescould be established.Aboveall it could be seenandnoted
downexactlywhat waspracticeregardingthehandlingandstoringofthewater,andthedifferences
betweenbarrios concerningthewater-uses
Answerswereneededon thethreefollowing aspects,alreadymentionedin paragraph3 2.

A. How and howmuch wateris used

B. Whatdifferent waysarethereto storewater on thecompounds7

C. Degreeof satisfaction

View of the usedtools for obtaininginformation

Field study -> -Small inquiry annex 10

Field Observation
& Interviewing -> -Formats annex 11

-> -Water-uscforms annex 12

Questionnaires -> -Ic Questionnaire annex 13
-> -2e Questionnaire annex~14
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§ 3.8.1 Format
Sincehousesweregoing to bevisited separately,it hadto be ensuredthat thesamedata(at leastthe
necessaryinformation)wascollected.Forthispurposeafield-observation-interviewing-list= Format
wasprepared(seeannex11). Thecollecteddatawereanalyzedwith thecomputerprogrammedBase
IV. In this mannerall kinds of relationscould be establishede.g. kind of connection- usein
litres/capitalday.

§ 3.8.2 Water-useforms
It is ratherdifficult for peopleto estimatetheamountofwaterthat theyuseday in day out. It’s even
moredifficult to estimatehowmuchtheusedwateris dividedoverthedifferentuseslike for example
dish washingordrinking. Thereforeawater-useform wasdevelopedandused.Thepeoplewereasked
to usethis form and fill in theamountof watertheyused,for which useandthetime theyusedit.
(Seeannex12).

§ 3.9 Questionnaires

§ 3.9.1 Introduction
Twice,questionnaireswere handedout, thefirst time; 120 in the wet season,andthesecondtime;
850copiesdunngthewetseason.Thequestionnaireswould primarily serveasan instrumentto obtain
somuchinformationregardmgthedifferent researchquestions,that theoutcomewould giveastatistically
justified image.This imagewould thennotonly representpartsofbarrios, but would be representative
for thewholecity, throughall layersof its population.
As shownbelow,a lot of concerninvolved pre-knowledge.Besidestakingcarethat thequestions
wereunderstandableenoughto befilled in athome,alsomuchattentionwaspaidgiving a goodexplanati-
on during thehandingout Examplesof both questionnaireare given in respectivelyannex13 and
14

§ 3.9.2 First big questionnaire

Sinceit wasexpectedthat thewater-usein thedry seasonwould differ from that of thewet season,
aquestionnairewaspreparedanddistributedalreadyduring thethird weekoftheresearchApart from
givingdataregardingthedry season,it could also functionasa testcaseto seewherethequestionnaire
neededsomeadjustments.
To ensurethatpre-knowledgewith theinhabitantsofthecity would stayatasafelevel -sincepre-know-
ledgecould in theoryleadto peoplegiving otheranswers,thantheywould havegivenif theydidn’t
receivepre-knowledge-,butat thesa~metime significantlyenoughdatawould be collected,120question-
nairesweredistributed
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§ 3.9.3 Secondbig questionnaire
Whereastheinformationcollectedduring theobservationin thedifferentpartsofthecity wassupposed
to functionasawayof controllingotherobtainedinformation, the2nd inquiry servedmoreasan
instrumentto obtainenoughinformationto be ableto givesignificantly correctstatements.
In oppositionto thefirst inquiry, thisoneservedto obtaininformationabouttheuseofwaterin Juigalpa
in thewet season.
To ensurethatenoughhouseholdsweretaking part in the investigation850 copieswere distributed.

§ 3.10 Verification/Conclusions

Technicaldata(1),andinformationgatheredthroughobservation(3) and interviewing(4)arecombined
andcompared.Wherenecessary,gapsarefilled until aclearimageexisted.Conclusionsweredrawn
out ofthis image

§ 3.11 A critical view upon the used methodology

As shownabove,a lot of attentionwaspaidattheso called‘pre-knowledge’.It wasthoughtthat this
couldnegativelyaffecttheoutcomeofthe investigation Now, at theend of theresearchhowever,
it canbeconcludedthat this ‘fear’ wasunjustified At nooccasionanythingrelatedto this ‘pre-knowledge’
wasobserved.
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CHAPTER 4 IMPLEMENTATION

§ 4.1 Introduction

This chapterviewsthewayin which theorywasput to practice.Forthesakeofclearness,thesame
five pointsoftheworkplanmentionedin paragraph3.5.2arefollowed stepby step Thisdoesnot
necessarilyrepresenta chronologicalview. In annex 7; Adjusted Working Schedule,the used
implementationscheduleis given.

§ 4.2 Desk study

The deskstudy whichoriginally wassupposedto takeonly thefirst week,wasexecutedthroughout
theentireresearch.Thiswasdonebecauseofdifferentreasons.First ofall, it provedto beimpossible
to readtheavailableliteraturein just this oneweek,becauseofothersthingsthat were neededto be
doneand becauseof lacking sufficient knowledgeofSpanish.Thisalso influencedourcontactwith
the directorof INAA Juigalpa.But the reasonmore important,wasthat duringthe courseof time
moreandmorequestionswereasked,andthesequestionswereoftenmetwith newlyavailableliterature
Apart from readinga lot, also time wasspentin theoffice of thewaterinstitute Herethedifferent
bookswereanalyzedandwhenevera newquestionarose,immediatelyit could be answeredby the
responsibleperson

§ 4.3 Field study

§ 4.3.1 Introduction
As said beforein paragraph3 7.2, it wasseenneitherpossiblenor necessaryto investigatethewhole
ofthecity and all theJuigalpinos.But how to ensure,asmuchas possible, the informationobtained
from the few selectedparts in which would be investigated,could be projecteduponthewhole of
town andits population?By usingobjective,independentparan~etersas selectiontoolsfor theparts
in which theresearchwould takeplace. I-low thesetools wereused,explainsthefollowing

§ 4.3.2Selection
During thefirst few weeks,mostpartsof thecity werevisited to geta good ideaof all its ins and
outs. Mapswith thepipedsystemwerecopied,to seefor examplewhich sections
wereconnectedandwhich not orwhat theexactdivision in (relative)high andlow partsof Juigalpa
was.
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Basedon thesefirst impressionsdifferentbarrios werechosen.
- Initially theideawasto selectdifferentzones,it wouldenableusto getagoodimpression

ofthe lossesofthedistributionsystem.This was basedupontheassumptionthat every
zonehadits own mastermeter.After it becameclearhoweverthatthesedid notexist,
theopinionmanifestedthatit wasbetterto selectsmallerunities. -

Afterwards,thesepartswerevisitedin the field to seeif theyindeedcouldfunctionasrepresentative
parts.This wasnot solely by passingthrough,but alsoby interviewingor questioningthepeoplein
thestreetsortheirhouses.
Fearingit would bedifficult to questionthepeoplewithoutagoodexcuse,asmall inquiry wasprepared
(seeannex10)and used.
After thesevisits againtheparameterswerediscussedandwhennecessaryadapted
Finally ninedifferent sectionsofbarrioswhereselectedto do theresearchin (theseare shownin §
5.3).
This periodtook threeweeks.

§ 4.4 Field observationand interviewing

In theseselectedquarters,it wasnowtime to visit different households,to observethese,andto have
interviewswith thepersonsresponsiblefor the useof water
Oncewithin thechosenpart,againthreesub-partswerechosen,mostlydifferentroads.Within these
differentblockseachresearcherchosethreehouses(initially thesewerefour, but this becametoo
muchwork). This selectionwasdonesolely by looking which houselookedinterestingandwhether
somebodywas home Most of the times the peopleliked collaborating,but wheneverthey felt
uncomfortable,an otherhouseholdwasselected.It wasexplainedwhat thepurposeof the investigation

was,howmuch time wasneededfor theobservationandwhat wasexpectedfrom thepeople
At first thesmall inquiry wasusedasan introductionmethod,to createaconfidentialatmosphere
This wascancelledthesecondweek, becauseof lacking time and becauseit wasn’tseenasreally
necessary.

Andduring everyvisit thepositionofthewater-meterwasnoteddown.
Thesecondtime this householdwasvisited, besidesobservingthewater-use,the ‘format’ wasused
asan instrumentto interview thepeoplewith (seeannex 11 and § 3.8 1) This meansthatwas asked
howmuchwatertheythoughtthey wereusing,what kind olstoragefacilities theyhad,andto establish
to which income-classthehousehold‘belonged’

- During the field observationsit had becomeclear that evenwithin a sub-bariomany
differencesin wateruseexistedoriginatedupon thewealthofa householdSo to establish
this wealth,it wasobservedfor example,how many luxury goodsa family had -
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Also duringthesecondtime thewater-useform wasdistributedand explained(seeannex12).
During thethird visit thewater-useform wasexplainedanothertime, whenevernecessary-which
wasoftenthecase-,or takenin whencompleted.Missing informationwasamplified.
Eachparticularhouseholdwasvisited afourth time, whenevernecessary.To takein thewater-use
formsandto readthemetersanothertime.

This part oftheinvestigationis not completelyimplemented.
Only 7 barrioswherevisited. ThebarriosLa TongaandTamanesfail.

§ 4.5 Questionnaires

§ 4.5.1 Introductions
Two questionnaireswereheld.Thefirst onewasmeantto obtaindataaboutthewater-usein the dry
season,thusenablingthe investigatorsto seethedifferencebetweenthewet and thedry period.
Simultaneouslythe 1~questionnaireservedasatestingmodel for the2~questionnairecomposed
of thesame,but improvedquestionsFrom the P’ questionnaire,76%of theformsreturnedfilled
in.
It proved to be very importantto explain thequestionsthoroughly,andmanyquestionsneededto
be improvedand/orchanged.
This meansthat the l~questionnairecanhardly be comparedto the2”~Differencesin answersare
too big and arenot likely to be causedsolely by thedifferencein a dry andwet seasonalone The
totalaveragewater-usefor examplediffers 17 l/c/d while the totalwaterproductiondiffers only four
l/c/d.

Resultsof the 1~questionnairearenot likely to be very reliabledue to wrongquestioningThefirst
questionnairewasthusonly usedfor improvementofthequestions,so that resultsof the~ version
would bemoretrustworthy.Consequently,only the resultsofthe2’~’questionnaireare givenin § 5 5,

exceptsomedataandinformationregardingthedegreeof satisfactionin thefirst questionnaire

§ 4.5.2 Changesin questions

In the ~ questionnairequestionscauseddifficulties in filling in thetables,becauseotherwordswere
usedin thecolumnsasin thequestionsitself. (questions23; 24; 2.lOa).
Otherquestionswherenotstatedclearly andnot understoodby thepeople(questions2.1; 2 2; 2.8,
2 lOc; 2.lOd; 2.lOe, 3.1; 3.2,35).
In somequestionsthingswhereaddedand/orremoved(questions2.4, 2 8; 2 9, 3. 1) for exactchanges
seeannex13 and 14.
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§ 4.5.3Usedquestions

Thequestionnairecontainsmanyquestionsaboutmanydifferentaspectsofwater-use.Thethought
wasto analyzeall thosedifferentaspects.Duringtheuse,it showedout to be too muchwork.
Only questionsrelatedto thepoint’s water-use,waterstorage,degreesof satisfactionandfinancial
aspectswerecontrolled(checkedquestions:1; 2 1; 2.4; 2.6; 2.9c; 2.9h;2.9i; 3.2; 3.3; 3.5).
For resultssee§ 5.5 - resultsof questionnaire.
In the

1st questionnairenot all theabovementionedpointswerechecked,only questions1.1; 1.2; and
2.l0.gwherecontrolled.Otherswherenot filled in correctlybecauseofbadquestioningornot considered
trustworthy.

§ 4.5.4Distribution
Thedistnbutionofthe~ andthe2nd questionnairewasdoneatsecondaryschools.Thiswasarelatively
easywayof distributing,which enabledusto reachmanyfamilies.
Duringthedistributionofthe 1~’questionnaire,theabsolutenecessityof explainingall thequestions
becameclear.
Seventy-sixpercentofthequestionnaireswerefilled in uponreturn Forthedistributionofthe2~
questionnaireversion, 10 studentsof thecollegefor school-mastersweretrainedto distributeand
explainthequestionnairesat five differentschools It wasthoughtthat theycould explainthequestions
betterthantheauthors,sincetheywould understandthepeopleandtheir problemswith thefilling
in better.
Eachgrouphadto distributeup to 200pieces,dependingon thenumberof studentsofthat particular
school.A total of 850questionnaireswashandedout.
Dueto unexpectedexamsandvacationsof theschoolsatwhich wasdistributed,only 26% (=280
pieces)ofthequestioninglistswerefilled in andreturned Thereasonthat thequestionnaireswere
distributedduring theexams,wasthat therewasno otherdateavailablefor distribution.Also it was

told only oneday beforethe distributionwasplannedto commenceThestudentsof thecollegefor
school-masterswerebriefedalready,andexpectingto startworking independentlythe nextday

§ 4.7 A critical view upon the implementation

Too muchinformationwastried to be collected,especiallyduring the field study. It would havebeen
betterif moretime wasspenton lesserthings
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CHAPTER 5 RESULTS

§ 5.1 Introduction

Theresultsofthe investigationwill be given in thesameorderasdescribedin § 3.5.2 ;Researching
accordingto plan,for the sakeof clearness.
After theresults,ashortevaluationof thereliability of theobtaineddatais given.This servesasa
way of viewing therelativeimportanceandreliability of thedata.
At theend ofthechaptertheresultsofthedifferentmannersofcollectingdatawill becomparedwith
eachother,to ensure thatthemostreliableoutcomeis achieved.

§ 5.2 Resultsof the desk study

§ 5.2.1 Introduction

Oneofthemostimportantresultsofthedeskstudy arethefiguresaboutthepopulationof thecity.
It is impossibleto estimatewater-useswithoutknowingthenumberof rnhabitantsofJuigalpa These
figuresandthemethodofestimationoftheusedfiguresaredescribedin annex4 andtable2a;population.
Also figuresof waterproductionandconsumptionaswell asnumbersof differentconnectionsare
given.
All thesefiguresarerelatedto themonthof May 1994,so that it is possibleto comparethemwith
eachother.
Forashortdescriptionof thefunctioningofthesystemonehasto look atannex 15 ;Water-supply
System

§ 5.2.2Population
Theusednumberof inhabitantsof thecity is 41,407.
With anumberof 6,788 households,this gives6 1 peopleper household
Calculatedwith growthrateof 3 5%, this gives50,900inhabitantsin theyear2000 (seeannex4
;Population).

§ 5.2.3 Water production
(Seetable5 , Monthly Productionof Water 1994)
Theproductionof waterfor themonthof May 1994 is 159,260ni

3

§ 5.2.4 Water consumption

The Waterconsumptionofthecity is calculatedwith themeterreadingsof May 94. Out of 3,796
connectionstheaverageusewascomputedand thetotal consumptionofthe4,140existing connections
wasestimated.An estimationwasmadebecausenot all thereadingbookswereavailable
Outcome.116,042m3 (Seeannex 16 ;Not Accountedfor Water-usc- § 162.3 3 calculations.)
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Table 1. Division of water-usersand consumption

Typeof
connection

# Of
consumers
charged

Charged
amountof
water(rn

3)

% Of
total

Consumption
m3/con.!month

%

Private 3922 71,086 68 18,1 1

Commercial 122 8,754 8 71,8 1

Public 55 2,539 2 46,2 1

Government 45 12,112 12 269,2 5

Industries 2 57 0 28,5 1

Multi-families 2 128 0 64,0 1

Hospitals 2

4,140

9,163

103,839

9

100

4581,5

5,079

90

100

Source ResultsDeskstudy

§ 5.2.5Charged water
Accordingto thebookkeepingof INAA Juigalpa,thechargedwater-useis 103,839m3 (Seetable6
;ProductionversusConsumptionINAA Juigalpa)

§ 5.2.6 Systemlosses
Thesystemlosseswerecalculatedthroughthedivision ofthemonthly consumptionand-production
ofwater.For tile monthof May ‘94 the losseswere27%

§ 5.2.7Not functioning water meters
Accordingto thecomputationofthemeterreadingsfor themouthof May, 10.6%= 439,of the water-

meterswere not functioningor not readable.
Theseimpropermetersaremostlikely thecauseofthedifferencebetweenthewaterconsumption
and thechargedwater. (Seeannex 16 ;Not Accountedfor Water-use,§ 16.2 3 3 calculations)
Becauseofthis, themonthly lossofpaymentamountsup to 14,640Córdoba,theequivalentof2,065
Uss
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§ 5.2.8 Number of connections

In the monthofJune1994,4,140connectionsexistedin thewater-supplysystem.
Theseconnectionswere subdividedasfollows:

~ Conn. Consumption(m3)
Privateconnections 3922 84845
Commercialconn. 112 8754
Publicconn. 55 2539
Governmentalconn. 47 7616
Industrialconn. 2 128
Multi-family conri. 2 57

TOTAL 4140 103,839

§ 5.2.9Water-use per capita per day
For householdconsumption,a total of 87,441 m

3 is used
(May ‘94 - chargedwater).This is 84% ofthetotalamountofchargedwater
To establishtheconsumptionper capita per day, 84%of 116,043 m

3 is divided by (41,407* 30 (=

population* time)). This givesa consumptionof76 held.

§ 5.2.10Number of people per connection
With a total of 3,979 connections for household use, an average of 10.4 persons use one connection.

17,483 People have to fetch their water at a public tap-point or at another private tap-point.
2,866 Family’s have no connection These family’s don’t all fetch water at the 55 private tap-points
or at the 2 multi-family connections. Many buy water at houseswho usetheirprivate connectionas
a water vending point Water bought at these points is far more expensive, up to twice the amount
One would have to pay for water coming from a multi-family connection.

§ 5.3 Resultsof the field study

As a resultof thefield study,9 different barrioswherechosen This barrioswhere~Madrid, Sta.Ana,
Sta Clara, Felipe Acoste, Virgen Maria, Nueva Arnanecer, Hector Ugarte, La Tonga and Tanrnnes.
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§ 5.4 Resultsof Field observation and Interviewing.

§ 5.4.1 Introduction
A totalof 60 householdsparticipatedin the observationandinterviewing.
Resultswill begivenin 2 parts First,outcomesofobservationwill bepresented,secondly,theoutcome
of the ‘format’ andtheinterviews.
It hasto be notedthatthedifferencebetweenthetwo ‘sources’is vagueat somepoints,becausethey
werecarriedoutsimultaneously

§ 5.4.2Differences betweenbarrios
During theobservationsit wasseenthatdifferencesbetweenbarriosregardingwater-use,werehardly
present,letalonesignificantly It wasthoughtthatdifferencesin water-use depended mostly on differences
in incomeof theusers.

§ 5.4.3 Results of observations

§ 5.4.3.1 Introduction.

Theobservedfactsarepresentedaccordingto the 3 pointsof theneededinformation
A. How andhow muchwateris used?
B. Whatdifferentwaysarethereto storewater on thecompounds7
C. Degreeof satisfaction
(see§ 3.2 What informationwasneeded)

Meterreadingsresultedin an establishedwater-usein Ilcld, distinguishedinto 5 incomeclasses.
This is not solely the resultoftheobservations,but aswell a resultof the interviews.

§ 5.4.3.2Water-useper capita per day
Out ofthemeterreadings,an averageuseof 84 held wasfound.This averageincludesafamily with
a perday consumptionof 345 I/cld. This is an extremehigh consumptionandinfluencestheaverage
consumptionstrongly.
Without this family, a consumptionof7l held is the average.
Therealaverageconsumptionis supposedto lie somewherein betweenthis two figures (78 l/cld).
Therelativereliability shouldnot be seenas absolutecorrect,but thefigures give agood indication.
This is mainly causeby a low numberofavailabledata(60).
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* Dataper incomeclass

Thedatagivenperincomeclassaremorereliablebecauseofasmallerdeviationbetweentheconsumption
of thefamilieswithin theseclasses.

Table2. ConsumptionversusIncomeClass

INCOME CLASS CONSUMPTION(held) J # OF READINGS

1 48 8

2 52 12

3 96(!) 11

4 70 20

5 345 3

Source:Water-meterreadings
Clearly a trendcanbe seenofan increaseof thepercapitauserelatedto a therise of the income.

* Bad useof drinking water

In thecontraryofwhat wasthoughtin thebeginning,it wasobservedthatnot manypeopleareusing
waterin ‘bad’ ways,like wettingroads(dustprotection)orwateringtheirgardenswith agreatamount
ofwater
Most wateris lost by changingtheold storedwaterwhenthenewwatercomes,thisbecauseofthe
fact that the wateronly comesonceeveryfour daysor evenlessoften.
Peoplewith a privateconnectionaswell aspeoplewho obtain theirwaterata public tap-point,pcrfom~
this habit, althoughit can be seenthat familieswho obtain their waterby fetching it by bucket,have
less wastewater.Often thesearethepoorerfamilies

* Needversusavailability of water

As canbeconcludedoutofthefactthat thepeoplearechangingwaterwhennewwatercomes,people
havesufficientwaterin stock.
Tills meansthatthesystemsuppliesenoughwatertothosewho havedirectaccessto awaterconnection
F-Iouseholdswho haveto buy their waterat awatervendingpoint, buy waterup to a basicneedlevel
becausethewateris expensiveWhentheywould haveeasieraccess,theyareexpectedto usemore
water(in held)
Thewaterpriceis ofgreatestinfluenceon theamountofobtainedwater.

§ 5.4.3.3Water storage
Sincethewatersystemdoesnot supplywatercontinuously,water needsto be storedathousehold
level. Favourablecontainersforstoragearebucketswith afitting lit and(oil)drums.Water for cooking
anddrinking is storedinsidethehouse,mostly in thekitchen,andalwayswell treated This means
that wateris storedin closedbuckets,and that the placeof storageis keptcleanon aregularbasis.
Peoplearemostlywell awareof tile healthrisks involving tile storageofwaterusedfor consumption
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Water,usedfor washingclothes,for cleaningthehouseandfor bathing,is storedmostlyoutsidethe
house.Drums arecommonlyusedfor this. A smallpercentageofthehouseholdsareusing concrete
tanksin combinationor in insteadof drums.
In thecontraryto thecontainersusedfor drinkingwater,thesecontainershardlyhaveawell fitting
cover.Oftenuseditems for coveringdrumsandtanksarepiecesof woodor metal andplastic.

Rainwater
Themost simpleandcheapestform ofobtainingwater, is usingrainwater.Althoughmanypeople
in Juigalpauserainwater,it ismostlydoneon anadhoc base.Only very few householdshaveaconstruc-
tion whichenablesthemto fetchrainwateron an efficientandpermanentbase.
Rainwatercanbe storedfor a longtimewithoutquality loss.To preventanincreaseof breedingplaces
for mosquitos,thetankopeningshaveto be protectedwith specialwire.
Oncethehealthaspectis seriouslyencountered,rainwatercan beacheapandhealthyalternativefor
watercomingfrom thepipedsystem.Although it would bebestif no storageatall would be necessary.
But sinceit is clearthatprivatestoragewill be necessaryfor the foreseeablefuture,it is betterto give
optionsof storingwaterin a saveway.

Rivers
Manycitizensof Juigalpahaveeasyaccessto the rivers surroundingthecity Ofthese,rio Mayales
is themostimportant.Duringthewet- aswell asduringthedry season,manywomanwashtheirclothes
in theriver. Not only do theywashcloths,theyalsouseit to baththemselvesandtherechildren Although
very understandable,sincethewateris for free, it is at thesametime ahabit thatshould bediscouraged
sincethecontaminatedriver watercancausea greatdealof healthrisking diseases.

§ 5.4.3.4Degreeof Satisfaction
Peopleareconcernedaboutthequality of thewaterthey use.Somehavedoubtsaboutthequality
-9% Of tile people believethat thepipedpotablewateris causingdiseases.Tills is probablytile result
of superstition;Sourcequestionnaires,see§ 18.4,Streetopinion. -, but themajority is satisfiedwith
thewaterquality.
Peopledo complainaboutthefrequencyin which thewater runsout ofthetaps Many households
evensufferfrom thesporadicdeliveringof potablewaterduring summertime.In thedry seasonit
canoccurthat waterconiesonly onceeverytwo weeks.This naturallyresultsinto problems,since
it is impossibleto storeenoughwater ofgoodquality for suchalong period,especiallywhensuch
a prolongedperiodis not predicted.

The dissatisfactionis not so high that it brings people to start changingthe existing situation.A
combinationof indifferenceandhackingfundspreventspeopletaking initiative in for examplethe
constructionofelevatedstoragetanks to haveconstantwater pressurein thehouse
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§ 5.5 Resultsof Questionnaires

§ 5.5.1 Introduction
Two inquiries(=questionnaire)wereheld,one in thedry seasonandonein thewet season.The ~
inquiry, of which 120 wereprinted,servedasatestandto obtaindataconcerningthedry season.Not
manyresultswerederivedfrom this specimen,since many of the questions were not crystal clear,
whichresultedin doubtful answers.
The2’~inquiry, of which 850 piecesweredistributedgavemoreuseful results.Lack of timeforced
usto filter out themostimportantquestions.Theresultsof thesequestionsaregivenbelow.

Out of themain questionsof the inquiry, the resultsaredrawn in 3 different manners of comparison:
1. Averagesof the totalnumberof questionnaires
2. Averagesper incomeclass
3. Averagesper typeof connection

Eachof the abovementionedpointsis subdividedinto the following aspects.
* generaldata
* water-storage
* degreeof satisfaction
* financial aspects

Theresultswill give a goodview of how thepeoplethink abouttheir water-use.For figuresrelated
to amountsof water,oneshouldbarein mind thattheserepresentthe quantitiesthat thepeoplethink
theyuse.-It is knownthat it is difficult for peoplein generalto estimatewhattheir waterconsumption
is - Theseamountsshouldthereforebeusedmoreasindicative figures insteadof absolutenumbers.
Thedivision of theuseof waterin percentagesof the total averageuseper capitaper dayaremore
likely to correspondto the exacttruth.

§ 5.5.2 Resultsof the first inquiry
* No of people per household . 7.5 persons
* Averagetotal water-use 49 llc/d
* No of privateconnections 55%
* No of public connections : 45%
* Degreeof satisfaction,satisfied . 58%

not satisfied : 42%

Reasonsfor dissatisfaction:-Waterdoesnot comeevery day
-Wateris too heavily chlorinated
-Waterconiesduringthe iiight





W~ter-iic~ in liii i1nc~ P~urp 7S

§ 5.5.3 Averagesof the total number of questionnaires
To obtainthe averagesof the total numberof inquiries, roughly 220of the 280returnedfilled in
questionnaireswereused.Thesespecimenswerefilled in correctly for the individualquestions.

§ 5.5.3.1 General data
* Numberof peopleperhousehold:7
* Sources of drinking water: -private connection 77%

-public connection23%

Remarks:
- For amoredetaileddivision in connectionsseetable8 annex 19.
- A public connectionis notnecessarilyapublic tap-point.
Sourcesofpipedwaterotherthanahomeconnectioncanbe considered a public connection too. All
connectionswhich areusedby morehouseholdsareconsideredpublic connections.Whenpeople
for example obtain water at their neighbours private connection, they obtain water at a public tap-point.

* Averagetotal water-useS 66 held

This figure is theaverageofthetotal water-useperpersonper dayof all families in the involved in
thequestionnaire.It differs from thetotal of theresultsgiven in paragraph5 5.3.2,becausetheseare
given only for the number of households who answered thatparticularquestion.

§ 5.5.3.2Division of water-uses
Table3.

USES held %

Cooking 3 2 5

Drinking 2.6 4

Dish washing 5 8

Cleaning house 6 8

Washingcloths 27 38

Washinghands 2 3

Bathing 16 23

Watercloset 9 11
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Table4. Division ofnot frequentlyperformedwater-uses

USES LICJD %

Gardens 7 37

Car washing 6 27

Animals 4 20

Otheruses 3 16

(Seealso annex20 table 15 and 16 distributionofwater-uses1 and2)

§ 5.5.3.4 Water-storage
Table5.

CONTAINER PERCENTAGEOF HOUSEHOLDSUSING
PARTICULAR TYPE OF CONTAINER

A

Buckets 73

Sinks 23

Tanks 49

Pots 22

Drums 93

Others 4

Remarks:
Thetotal exceeds100%becauseall fanuliesusea combinationof different containers.
As canbe seen,bucketanddrum arehighly favouredfor storage
Thepercentageof’sink’ is consideredto betoo low, becausetheSpanishtranslationof sink,
‘pila’ is alsousedfor a big concretetank.
Many houseshaveasink for washingcloths,dishesandutensils,sometimestheyalsouse
it to storewater.
Also thewordtankhasdifferentmeaningsin Spanish,it signifies tank as well as a (oil)drurn,
thus increasingthepercentageof (concrete)tanks.
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§ 5.5.3.4Degreeof satisfaction
42%of theusersaresatisfied
58% of the users arenotsatisfied

Peoplearesatisfiedbecause:
- Thewateris very useful
- Thewatercomesto thehouse
- Thewateris of goodquality

Peoplearenotsatisfiedbecause:
- Thewaterdoes not come daily
- In thesummerthewaterfails to comemanytimes

What do thepeoplewish to seeimproved?.
- Wateron adaily basis
- Moreservicesfor repairsandinstallationof newtaps
- Higherwaterquality
- A lower pricefor thewater

§ 5.5.3.5 Financial aspects
* 69%Of theuserswant to pay more if water is delivered every day
* As an average,theseusersarewilling to pay 10.80C5lmonth extra for an improvedwatersystem
* Thepricethat peoplehaveto pay for anewconnectionis consideredtoo high by 62 percentof

thequestioned
Theseresultsalsosaya lot aboutthedegreeof satisfactionof the water-usersThe Juigalpinos want
to pay for ‘every day water’, which shows that this is an important point of failure of the system.

§ 5.5.4 Results related to income classes

§ 5.5.4.1 Introduction
As mentioned,thequestionnairesweredistributedthroughthedifferentschools(privateaswell as
public) Thepupilsof all theseschoolshandedthequestionnairesover to the(female)headof the
family who filled it in. Sincethe investigatorswantedto obtain an equal view of all the households
ofthecity, it wascheckedthat the inquiriesweredistributedequallyover‘rich’ aswell as‘poor’ schools.
For this the visited schools were divided over three classes; rich, middle and poor
The real poor however were not reached through questionnaires since they do not have the money
to sendtherechildrenof to school.
Again,theresults given below, should be used moreasan indicationthanasexact reliable data Especially
since the division is done rather roughly.
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§ 5.5.4.2General data
Table6. Numberofpersonsperhousehold

RICH I MIDDLE POOR

6.9 I 69 7.2

Table7. Sourcesofpotablewater in relationto incomeclasses

[ RICH MIDDLE L POOR

Privateconnection% 74 87 77

Publicconnection% 26 13 23

Total water-useilcId 67 58 67

§ 5.5.4.3Division of usesof water per capita per day in %
Table 8. Incomeclassesversuswater-uses

RICH MIDDLE POOR

Cooking% 4 5 6

Drinking% 4 3 5

Dish washing% 7 5 10

Cleaninghouse % 8 9 8

Washing cloths % 39 35 38

Washinghands% 3 1 4

Bathing% 25 18 24

Water closet % 10 24 6

Remarks.- Thedivision ofwater is not givenfor thegroupof Gardens,Carwash,Animals,Others,
becausetoo little datawere available

§ 5.5.4.4Water storage
The water-storage differs only little between the three classes, the only aspect in which a difference
exists is that rich people have relatively more tanks (5 5%) than poor people (20%) See also table
17 annex 19.
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§ 5.5.4.5Degreeof satisfaction
Table9. Incomeclassesversus satisfaction

SATISFIED RICH MIDDLE POOR

yes% 33 71 46

no% 67 29 64

Remarks:- It canbe notedthatmiddle classpeoplearemorecontent.

§ 5.5.4.6Financial aspects
Table 10. Willingnessto pay more for an improvedwater-system

RICH J MIDDLE POOR

Wantto pay more% 75 53 68

How muchmoreCs/month 9.80 12.0 12.0

% Ofhh whodo not want a 61 61 64
connectionfor 550 C~

§ 5.5.5 Results related to the typeof connection

§ 5.5.5.1 Introduction

Division in typeofconnectionwasmadeto discoverwetherthereis a differencein water-usebetween
aprivateanda publictap-point INAA thinksthata public tap-pointhasa lower percapitaconsumption
thana privateconnection.

§ 5.5.5.2Generaldata
Table 11. Number of people per household:

PRIVATE CONNECTION PUBLIC CONNECTION

7.0 69

Table 12. Total drinking water use per capitaper day

PRIVATE CONNECTION PUBLIC CONNECTION

68 llc/d 72 llc/d



I.
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§ 5.5.5.3Use of water per capita per day divided over different

uses

Table 13. PRIVATE CONNECTION% PUBLIC CONNECTION
%

Cooking 4 6

Drinking 4 4

Dish washing 9 6

Cleaninghouse 10 7

Washingcloths 42 40

Washinghands 3 3

Bathing 19 23

Watercloset 10 11

Remarks:- For theotherusesseetable 16-2annex 19.

§ 5.5.5.4Water storage
- sameasthetotals -

Also herethecombinationofbucketsanddrumsis preferredstrongly The hh with a privateconnection
useslightly morebucketsthandrums.

§ 5.5.5.5Degreeof satisfaction

PUBLIC CONNECTION
%

Table 14.

II
II

PRIVATE CONNECTION%

Satisfied,Yes 52 27

,No 48 73

§ 5.5.5.6Financial aspects

Table 15. PRIVATE PUBLIC
CONNECTIONS CONNECTIONS

Willingness to pay% 90 79

How much moreC~/rnonth 13.95 14 30

%Ofhhwhodonotwanta 71 68
connectionfor 550C~
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§ 5.4.4 Resultsof interviews and water-useforms

P2~e?~1

§ 5.4.4.1General data
Table 16.Numberof peopleper household;relatedto incomeclassesandtotal

I Incomeclass 1 I 2 I I s

No. of fam.members 8 8 6 I 5 I
* Total average:6.7 c/hh

* Percentageofprivateconnections:45%

* Percentageofbrokendownwatermeters.14%

* Total water-usein held; Own estimations:45

Water-useforms: 48
This lastfigureof48 litresis probablyso muchlowerthanthe78 llcld (denvedfrom themeterreadings)
becauseofthefactthatmorethanexpectedtheusedamountsofwaterwereestimatedinsteadofregistered
everysingletime.

§ 5.4.4.2Water-use/capita/dayaccording to peopleown
estimations

Table 16.

USE L/C/D [ PERCENTAGE

Cooking 2.1 3

Drinking 1 6 2

Dish washing 4 6

Cleaninghouse 6 9

Washingcloths 38 55

Washinghands 1 1

Bathing 16 23

It showedout to be very difficult for thepeopleto estimatetheiron waterconsumptionMostly too
low estimationsaregivenfor the total water-use.Whendivided in different uses,a betterestimations
aregiven.
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Water-use/capita/daybasedupon the water-use forms

Table 17. USEL/C/D PERCENTAGE

Cooking 2 2 3

Drinking 1.7 2

Dish washing 4 6

Cleaninghouse 6 9

Washingcloths 27 39

Washinghands 2 3

Bathing 12 17

Watercloset 15 21

Remarks:- Thewater-useformsgive amorerealisticdeviationin % of thewaterconsumptionfor
thedifferent water-uses.

§ 5.4.4.3Water storage
Table 18

# OF FAMILIES USING
A PART TYPE

LITRES/FAMILY
AVERAGE

MAJOR USEOF WATER

Bucket 51 55 (3 buckets) Drinking & Cooking 62%

Sink - - -

Tank 11 1666 -

Pots 6 22 Drinking (andcooking)

Drums 48 426 All exceptCookingand Drinking
56%

Washingand Bathing 17%
Cooking_and_Drinking_6%

Remarks.- It can be notedthat peoplemostlystoretheir water in bucketsand(oil)drums Perfamily
an averageof3 buckets(55 litres) andalmost2 drums(426litres) is used
The findings showalot of similarity with paragraph5.4.3.3,waterstorage

§ 5.4.4.4 Degree of satisfaction

Theresultsarethesameasgiven in paragraph5 4.3.4
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§ 5.4.4.5 Financial aspects

Manyofthe‘poor’ familieswho wereinterviewed,consideredthepricefor aconnectionatthewater
systemasbeingtoo high.
Striking enoughhowever,this grouppaysthehighestpricefor potablewater. Whentheyfetchtheir
waterfrom apublic tap-point,theypay up to C~0.50per bucketof 20 litre water.This sumsup to
a priceof 25 córdobaper m3, which is morethan20 timesasexpensiveasonesinglecubicmeter
obtaineddirectlyfrom INAA throughaprivateconnection.Seealsoannex23 Observationof public
tap-points.

§ 5.6 Verification and reliability analysis for the obtained

results

§ 5.6.1 Introduction
In thisparagraph,theoverall resultsof the researchwill be given.This is themost importantparagraph

for everyonewho is especiallyinterestedin thegathereddata.
Theresultsofthedifferentmannersof collectingdata,will be comparedwith eachotheraccording
to thefive pointsusedin thepreviousparagraphs

- Generaldata
- Water-use
- Water storage
- Degreeof satisfaction
- Financialaspects

Because the needed information was obtained through different collecting methods, the comparison
of these is supposed to give reliable outcome which corresponds mostly to reality.
Eachoutcomewill be analyzedfor its reliability, sonic of theresults of theseparated findings are
at least doubtful, to be able to make statistically justified statements

Results that do not fall under the 5 mentioned points, will not be verified. They can be foundin the
separated paragraphs with results(~5 2 Results of desk study; §5 3 Resultsofthe field study, paragraph
5 4; Resultsof field observationand interviewingand § 5.5 Resultsof questionnaires).

§ 5.6.2 Verified generaldata

* Population

As mentionedin § 5.2.2 andin annex4 (population) anumberof 4 1,407 inhabitantsis usedfor the

city of Juigalpa
Thisfigureis obtainedby multiplyingtheno.of householdsaccordingto MINSA (6 788)andanamount
of 6.1 people per household (see annex 4 populations).
- Reliability An amountof 4 1,407inhabitantsseemsto be appropriatefor the city, although,it is
not a ‘hard figure’
MINSA is trying to registerall theinhabitantsof the city, but coniesup with afigure of 5 1 people
per household
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Thisnumberis too low whencomparedto theresultsof questionnairesandinterviews(which are
quitereliablealthoughthe# ofreachedfamiliesis notverybig). A averageof 6.1 peopleperhousehold
seemsmoreappropriate.Takinginto accountthatonly thefigurefortheamountofhouseholds(6,788)
seemsto beof sufficient reliability, thenumberof inhabitantsof Juigalpais not sureenoughyet.
Neverthelessit is usedin thecalculations,sinceit is thebestavailablefigure.

* populationgrowth

(seeannex4 § 4.6 ;populationgrowth)
The growth percentage of 3 5 %comes from the statistic board of the MINSA.
In theyear2000,Juigalpawill havearound50,900inhabitants.
-Reliability: It is difficult to sayhowmanyinhabitantsthecity will havein theyear2000,wheneven
the figurefor theyear 1994 is not sure.
Moreover,populationgrowthdependson many(economicalaswell associal)factors.It is therefore
that only a 6-yearprognosisis given.

Table19. Numberofpeopleper household

I INTERVIEWS I QUESTIONNAIRES MINSA J VERIFIED I
I 67 ( 7.0 Is 1 I 6.1 I
A figure of6. 1 p/hh is usedto calculatewith This is an averageofthe resultsofthequestionnaires
and the figure of the MINSA The outcome of the interviews was not taken into account, because
it was notavailablewhenthecalculationswheremade
A figure of 6 1 p/hh is still seenasappropriate.

Table 20 Sourcesof drinking water

DESK STUDY 1 INTERVIEWS QUESTION- VERIFIED
NAIRES

PRIVATE
CONN.

93% 45% 77% 61%

PUBLIC
CONN

3% 55% 23% 39%

-Reliability.The figuresfoundwith thedeskstudydiffer fromthepercentagesdiscoveredwith interviews
andquestionnaires,becauseofadifferentdefinition for a privateconnection.In the interviewsand
questionnaires,aconnectionwascalledpublic whenthew~iterwasusedfor morethpn onehousehold

.

evenwhenit officially wasa private connection

Whenpeopleobtainedwaterattheirneighboursprivateconnection,theconnectionwascalled a public.
Theaveragebetweeninterviewingandquestionnairesis consideredto bethemostappropriatefigure.
61 % Of thehh haveaprivateconnection,usedby their larnily only
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1. Averagetotal wateruse

DESK DESK METER INTER- QUESTI- VERIFIED
STUDY READINGS VIEWS ONNAIRES

H WATER- 76 78 48 66 71
USE (llcld) (held) (held) (held) j~(l/c/d)

-Thedeskstudygivesthemostreliablewater-useiii held,althoughit iscomputedwith afewuncertainties.
Not all themeterreadingswereavailableatINAA andthepercentageofwaterforhouseholdusewas
calculatedout ofthe‘invoice books’ of INAA.

-Meterreadingsdonein thedifferent barriosgivenearlythesameoutcome.But becauseofthesmall
numberofreadmetersandtheinfluenceofoneextremehigh figure that was included,theoutcome
is likely to be a bit on the high side But still it gives a very good idea.

-The total water use obtained with the water use forms is considered too low. Many people forgot
to fill in the forms atthe momenttheyusewater andtheygavean estimationof theirconsumption
afterwards.Mostly, peopleestimatetheir Waterconsumptiontoo low, aswasfoundout during the
observationsandinterviewing. Theauthorsaswell triedto fill in water-useformsfor theirown water
use.It appearedhardto fill it in correctlyandtoo low useswereeasilyregistered.
Although the resultedtotal figure is lower thanin reality it is givento give an indicationof the result
of usingwater-useforms.Intheauthorsopinion Water-useformscangiveveryusefulextrainformation
if theyareusedin high enoughnumbersandifatheuseis regularlycheckedin the field. During the
researchit wasfoundthat a percentageofroughly 30 filled in the formsconsciously.
Thetotal water-usefoundto be 48 litres/capita/day.

-TheOutcomeof thequestionnairesgivesan averageof66 l/c/d
As statedabove,peopleeasilyestimatetheir waterusestoo low. Becausethequestionfor thepeople
wasto fill in thewaterconsumptionforthewhole family anddistinguishedoverdifferentuses,estimations
arc likely to be ratherprecisely,especiallywhendivided by thenumberof family members.
Nevertheless66 heldstill is a (bit) too low figure

Since it is a habit to changethe waterthat is left in the storagewhennew watercomes,the average
water use will be lower than 76 l/c/d (which is theaverageconsumption)
An appropriate estimation for the amount of waste water is 5 l/c/d. This figure was the resultof
observations.
This means that the average water uselies aroundthe 71 1/cld, which givesan under-estimationof
5 i/c/d for the resultof the questionnaires
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* It shouldbenoticedthat this figuresareestimations,madeaccordingto whatwasobservedduring

theresearch.Thesignificancecannot beguarantiedin litres, but thefigures will lie within arange
of 5 llc/d difference.

Extractedis afigure of 71 held for theaveragetotal waterjj~and76 We/d for theaveragetotal water
consumption.
This meansthat an averagefamily wastes3 1 litres of waterper day.

§ 5.6.3 Useof waterin Lfc/d, divided in different uses.
Table22.

WATER-USE QUESTION- INTERVIEWS VERIFIED
FORMS NAIRES

L/C/D % LIC/D I LICID % L/C/D I

COOK 2.2 3 3.2 5 2.1 3 2.8 4

DRIN-
KING

1.7 2 2.2 4 1.6 2 2.1 3

DISH
WASH

4 6 5 8 4 6 5 7

CL.
HOUSE

6 9 6 8 6 9 6 9

WASI-I
CLOTHS

27 39 27 38 38 55 28 39

WASI-I
HANDS

2 3 2 3 1 I 2 3

BATH 12 17 16 23 16 23 14 20

TOILET 15 21 9 hi - - hI 15

kemarks - Striking is thatthe division in percentageof thetotal usebetweenthe outcomesof the
inquiry andthe outcomesof the questionnairesis very smallwhile thetotal waterusesin helddiffer
much!1(48 held versus.66 held)

This means that a division in water-use given in percentages gives the key to a deviation in
h/c/d when an average total water-usc (in l/c/d) is given!!

The deviation in percentagesis not strongly influenced by the height of the total water-usc,
exceptwhen this is extremely low.
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Cooking 4

Drinking 3

Dish washing 7

Cleaninghouse 9

Washingcloths 39

Washinghands 3

Bathing 20

Watercloset 15

Remarks:- Not all thehouseholdsperformall of the describedusesof water.Thereare,e.g.,families
who washtheir clothsattheriver. Althoughthisinfluencesthedeviationinpercents,ti is still possible
to givean indicationfor thewater-usein 1/eld, whenthetotal water-useis known.

§ 5.6.4 Water storage

Bucket 85% 73% 79%

Sink - 23% 23%

Tank 18% 49% 34%

Pots 10% 22% 16%

Drums 80% 93% 87%

Others - 4% 4%

- Water for cookinganddrinking is mostlystoredin buckets,mostly insidethehouse.Theplaceof
the storageis keptreasonablyclean,althoughfrom hygienicalview, the storageof watershouldbe
discouragedsincethewaterwill easilybe contaminated.

- Waterfor cleaning-usesandpersonalhygieneis usually storedin drums(sec§ 5 4 3 3 Waterstorage)
andmostly outsidethehouse.
The storageplaceis oftenmuddy andthus abreedingplacefor rnosquitos.

Table23. USE (In % oftotal use)

Table24 INQUIRY QUESTIONNAIRES VERIFIED

Remarks:- Thetotal ofthepercentagesexceedthe 100 % becausemany families usemorewater
containerssimultaneously.
Bucketanddrumarehighly favoured.





§ 5.6.5 Degree of satisfaction

Table25. QUESTIONNAIRES

Satisfied 42 %

Not satisfied J 58 %

Reasonsfor satisfaction:
1) Thewateris useful
2) Thewatercomesto thehomes
3) Thewateris ofgoodquality

Reasonsfor beingnot satisfied:
1) The waterdoesnot comedaily
2) In thesummerthewaterfails manytimes

Wishesof the peoplefor improvementof the watersystem:
1) Wateron a daily or 2- daily base
2) More servicefor reparationsandconstructionsof

newtapsfor householduse.
3) More hygienicwater.
4) A lowerwaterprice

-Reliability: Thedataandopinionsgivenby thepeoplearelikely to be trustworthy

Note. 58 % ofthefan~ihiesarenot satisfiedaboutthe watersupply, this doesnot meanthat thesepeople
really dislike the system It givesmorean indication of the amountof peoplewho want to improve
thewatersupplysystem.





W~it~r-iic~in iiiig~iip~i

§ 5.6.6 Financial aspects

Table26. QUESTIONNAIRES

D~ir,~r~~O

RICH MIDDLE POOR VERIFIED

Wanttopay
more

75% 53% 68% 69%

How much
more/month

9.80C~ 12.0 12.0 10.80

No. conn. for
C~550

61 % 61 % 64 % 62 %

Remarks:- 69 % ofthepeoplewantsto pay morewhenthesystemsupplieswatereveryday This
69 % is preparedto give C~10.8 moreper month

Remarkably,the ‘middle’ andthe ‘poor’ classarepreparedto pay C5 2 20 per monthmorethanthe
‘rich’ people.Perhapsthis is becausetheyarein a worsepositionconcerningwaterthanthe ‘rich’ and
aremorein needof improvement.

Out ofthis ‘willingness to pay” canalsobe concludedthat thepeoplereally long for acontinuious
watersupply.

62 % Of thefamiliesconsidera priceof C5 550,- too high for a newconnection.
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CHAPTER 6 CONCLUSIONS

§ 6.1 Introduction

Theconclusionswill begiven in orderofimportance,andwherepossible,in a logicalrelationto each
other.

§ 6.2 Conclusionsgeneral

1. Juigalpahasa numberof4l,407 inhabitants(1994)

2. Total averagewaterconsumption= 76 llcld

3. Total averagewateruse 71 l/e/d

4. ‘Water losses‘(max ) = 5 held
= 6,211 m3/month

This opensopportunitiesfor savingwater, for example througheducatingthepeople(campaign
‘Fuentede Amor’) seerecommendations

5 On thecontraryof whatwas initially thought,arethe lossesof waterat householdlevel
not veryhigh, seepoint 5. Thegreatestpartof the lost waterin Juigalpais causedby the
other (161) usersEspeciallythe hospitalsandcommercialuserslike thefilling stations
usethewatervery inefficiently. A savingin lost water is moreefficiently doneby checking
the useof the big users,insteadof checkingat householdlevel.

6 27 Percentof the waterthat is pumpedup from the pumpingfields doesnot reachthe
consumersThesesystemlossesaredueto leaksin the pipesandconnections.

7 Thepercentageof watermeterswhicharenot functioningproperlyis 14 Thesebrokenmeters
arefor agreatdeal the causeof the so-called‘not accountedfor water’

8. A view of the specific lossesof water in thepiped systemis missing.Therearewater
metersinstalledatthebeginning(pumpfield)andattheendof thesystem(householdmeters)
Watermetersto cheekthe‘behaviour’ of thewater betweenthesetwo pointsdo not exist.
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9. Averagetotal usefor privateconnection= 68 held
Averagetotal usefor public connection= 72 IlcId

Thewater-useof apublic connection(in held) is higherthanthewater-use(in 1/c/d) of a
privateconnection.
This meansthattheconstructionofmoreprivateconnectionswill give areductionin water
consumption

10. A trendcanbe seenin ahigherper capitausewith therise ofthe income(see§ 5.4.3.2)

§ 6.3 Average water-use,divided over the different uses

11 Thedivision oftheusedwateroverthe differentusescanbestbe given in percentagesof
thetotal use,sincethis givesthemostreliableoutcome.

Table27.

USE PERCENTAGEOF TOTAL USE

Cooking 4

Drinking 3

Dishwashing 7

Cleaninghouse 9

Washingcloths 39

Washinghands 3

Bathing 20

watercloset 15

For the otheruses,a separatedbalanceis made.Theseusesareperformedon sucha low frequency,
thataproportionaloutcomewill giveafalseideaofreality Moreover,thesefiguresaregivenseparately,
becausetheusesarenot personal.
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Table28.

USE LITRES PERDAY

Gardens 43

Car washing 37

Animals 24

Otheruses 1 8

Not everyhouseholdhasall thewater-uses Manyfamilieswashtheirclothsattheriverandothers
only usea smallamountfor theirwatercloset(latrine) This meansthatthetotal averagewater-use
is lower thanthe sumof theseparateduses.

§ 6.4 Water storage

12 Favouredcontainersfor waterstoragearebucketand(oil)drum
Thebucketsaremostlyusedto storewaterfordrinkingandcooking,andarealmostalways
coveredwith an appropriatelit. Themajority of thehouseholdsstorethe bucketsinside,
mainly in or closeto the kitchenat a cleanspot.
Theaveragestoragein bucketswas found out to be 55 litres (3 buckets).

Potsareas well usedto storewater for drinking Althoughpotscan be consideredsale
containersfor the storageof potableconsumptionwater, only 10% olthe householdsuse
them.

Drumsareusedto storewaterfor ‘cleaninguses’andpersonalhygiene(bathing).Often these
areplacedoutsidethehouseonthecompoundLessattentionispayedto thehygieneaspect
of this water. Storageplacesaresometimesmuddyandmostdrumslack a propercover.
The averagestorageamountin drumswasfound to be 426 litres, almost2 drums

13 Constructionsto improve the watersituationat householdlevel areseldomseen
- Somehh havepermanentguttersfor thecollectionofrainwater,but themajority of the

families catchesrainwateron an adhoc basis
- Elevatedtanksarenearlynot seenat householdlevel
- Insidetapsarescarce

14 Peopleare notcontentwith the fact that theyhaveto storethe water. Theyarc concerned
aboutthequalityof thewaterwhenstoredfor somedays.
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§ 6.5 Degreeof satisfaction

15. 58%Ofthepeopleis not satisfiedwith thewatersupply.

16. Themain reasonfortheusersto be notsatisfied,is that thewaterdoesnotcomeon adaily
basis.

17. Thewateris consideredto be of goodquality, but somepeoplestill think that thewater
outofthepipedsystemcausesdiseases,probablydueto superstition.

18. Pointsof improvementfor thewatersupplysystemandtheINAA organization,suggested
by thepeopleS
- Deliveringofpipedpotablewateron a daily basis
- Moreandbetterserviceprovidedby INAA for repairsandtheinstallationof newtaps

and lines,for householduse.
- Thequality ofthe waterneedsto be higher,morehygienic
- Thepriceof thepotablewaterhasto be lowered

§ 6.6 Financial aspects

19. Thepriceof 550 córdobafor anewconnectionis consideredtoo high by 62%of the families

20. 69%Ofthepeoplearepreparedto pay C5 10.80moreper monthwhenthesystemwould
supplywaterevery day

21. Familieswho don’t havedirect accessto a water connectionpay up to 20 timesasmuch
for onecubicmeterofpotablewater(25 córdobas)asdo householdswhohavetheir own
connection(1.20C5).





CHAPTER 7 RECOMMENDATIONS

§ 7.1 Introduction

As statedin chapter 1, § 1.4 aim of the research(see also annex5 § 5.3. The research),the
recommendationwill be divided into 3 distinct parts.

I Institutional recommendations
II Financialrecommendations
III Technicalrecommendations

Theinstitutionalaswell asthefinancial recommendationswill mostlyaim atinstitutionalimprovement
of theINAA organization,- a ‘large-scale’solutionfor thewaterproblem.

Thetechnicalrecommendationsare aswell givenat scheme-levelaswell asfor householduse.

Mostrecommendationsareaimedattherealizationof acontinuouswatersupplyofthewatersystem,
sincethenon-existenceof sucha permanentsupply is seenasproblemno. 1 by theusers

§ 7.2 Institutional recommendations

To obtainareliablefigureofthepopulationofthecity ofJuigalpa,it isstronglyrecommended
thatall institutions/offieeslorganizalionswho needcorrectdataconcerningpopulation
andpopulationgrowth(INAA, Municipality, MINSA, INE, TELCOR)join togetherand
agreeupon what figure is used,or which methodshould be usedto investigatethis very
importantaspect.

2. As describedin annex8: INAA Organizationstructure,a topdownorganizedstructurehas
lots ofdisadvantageswhenit comesdownto theability ofthatorganizationto adaptto local
situationsandpeople.
Althoughis realizedwho difficult it will be,it is recommendedto changetheINAA National-
Local structurein suchaway thatthe local officescanworkmuchmoreindependently
Theyshouldbe able to maketheir own water-tariff, be moreableto meetthewishesof
their clients,provideabetterserviceby adaptingto thelocalsituationetc.It is nottheintention
to proposeacompletechangeof thestructureof 1NAA,justagreaterdealof independence.
In this way theadvantagesof a top-downstructurewill becombinedwith theadvantages
of decentralizedorganization
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3. Theaim of thecampaign‘FuentetheAmor’ should betheeducationofthe peoplein the
city aboutthe causeof water-relatedproblems(e.g.diseases)andto stimulatepeopleto
useonly thewatertheyreallyneed.Thecampaigncoordinatorsmust be awarethat within
theview oftheauthors,thepublic, or ‘small water-users’,is not responsiblefor ahigh level
ofwaterlossesdueto carwashingorwateringthegarden.It is morelikely that theselosses
aretheresponsibilityof the ‘big’ users

4. Sinceit is still not knownpreciselywhereandhow muchwateris lost in thesystem,it is
recommendedthat this is further investigated.Strongly bearingin mind thetheorygiven
in annex17: systemlossescheck.At thesametimea betterview canbe obtainedofthe
possiblewaterlossesof’big’ userslike thehospitalsandothercommercialusers.

5. To lowertherisk ofcopyingmistakeswhile administeringtheobtaineddatafrom thewater
meters,only one‘book’ should be usedto administerthedatain insteadof theactualtwo.
INAA shouldbe responsiblefor writing themonthly water bills aswell.

§ 7.3 Financial recommendations

6. Since62% of the peopleconsidersC5 550,-for anew connectionasbeingtoo expensive,
alower pricehasto be set.A pricelower thanC5 400,-is advised.Thepriceshould be set
in consultationwith all involvedparties,with an accenton the users.
With moreconnections,INAA cansell morewater.This will neutralizethe lower income
becauseof cheapermeterinstallations

7. Making anewprogressivetariff settingto havea morejusliliedrelationbetweenthe price

of waterand theuse.
= It should be noticed that a new water tariff can only be implementedwhen thesystem
really supplieswater to the wholecity every day!
An exampleof a newprogressivetariff is given in annex2l~New watertariff. The price
of basicuseofwateris lowered
while connectionswith a highusepayrelatively more.This will leadto a moreconscious
use

8. To avoid ‘water trade’ in thecity, it should be strivedfor to give all familiesdirect access
to pipedwatersupply.
Recommendedis to lower thepriceof a connectionso that the poor householdscanaf!brd
to buy one.
With constructingmoreconnectionsthesystemalsobecomesmorecontrollable
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§ 7.4 Technical recommendations

§ 7.4.1 Introduction
The technical recommendationsgiven are divided in recommendationsat system level and
recommendationsathouseholdlevel.
The lastaresuggestionsforthepeoplewhowantto improvetheirfamily watersituationon ashort-term
(<1 year)

§ 7.4.2 Technical recommendationsat systemlevel
Sinceall recommendationsaregivento improvethereliability ofthesystem,all theserecommendations
aid at a watersupplysystemwhich canensurecontinuouswaterflow

9. To alleviatetheshortageof waterin the low pressurepart,a storagetankshouldbe build.
During thenighttime it canstorethewaterwhich is not used
Ideal sizeof the tank is: 8 * 735 m3 . 24 hours= 249 m3 (= 62,250Gallons).

10. Fora betteruseof thetwo existingstoragetanks,-which arenowpositionedat thetail-end
of theline, and thereforehardlyfilled duringthenight- theyshouldpreferablyhaveadirect
connectioncoming from themain pipeenteringthe town

11. To meetthe increaseof useof water,thesearchfor newwatersourcesshouldcontinue.
Theproductionhasto beincreasedin thecomingyearsfrom theactual950 GPM to a level
of 1260GPM

12. 426Not functioningwatermetersshouldbe replacedto increasethe controllability of the
system

13 To increasethecontrollability andreliability of the systemfurthermore,at strategicpoints
in thesystemmastermetersshouldbe installedassuggestedin annex17: Systemlosses
check.

§ 7.4.3 Technical recommendationsat householdlevel

§ 7.4.3.1 Introduction
Sincetheusersofthewatercanonly wait for an improvementof thewatersupplysystem,thoughts
werespenton howto enablethepeopleto improvetheir householdwatersituationwith relatively
simple techniques.
Therearethreesidesto this
First of all shouldthe increaseof privatetanksbe discouragedfrom the healthpoint of view
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Secondly,an increaseofstoragecapacitycouldpeoplebring to performlesseffort in improving the
pipedsystemandorprovidedservice.
But mostimportantly,peopleshouldbe helpedin improvingtheirliving standard.In this caseit means
giving informationofmodernandsavestoragefacilities.

§ 7.4.3.2Recommendations
14. Givinginformationabouttheadvantagesofwell constructedelevatedtankswhogiveaconstant

waterpressure.

15. Automaticvalve-systemscanbe installedto reduceto amountof lost water.For adesign
seeannex22. Note: this designworks only with ahigh waterpressure,aswasfoundout
duringtests.

16. Foramorehygienicstorageofwater,concretetanksshouldhavewell fitting cover,preferably
madeofconcrete.

17. Testconstructionof anferrocementelevatedtankwith an automaticvalve.
This testcanshowhowthedesignworks out in practise,what theproblemsarein practice
and if thisdesigncanalsocompetewith thepriceof ordinarytanks.
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