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ANNEXI NICARAGUA - GENERAL PROFILE

Area
Population1989
PopulationGrowth
PopulationDensity
Pop’n DoublingTime
Urbanization
CapitalCity
GNP 1989 (millions)
GNP perCapita
Balanceof Trade
GNP for Education
Literacy Rate
Climate: Tropical. Rainy seasonMay-Oct.

NICARAGUA - HEALTH STATISTICS
Life Expectancy(M)
Life Expectancy(F
CrudeBirth Rate
Crude DeathRate
Infant Mortality
Hospitals

129,494 sqkm
3,503,000

2.9 %
27 /sq km
24 years
56.6 %

MANAGUA
$2,464

$703
-$693,000,000

61 years
63 years
39 /1000

8 /1000
65 /1000
67

NICARAGUA - GOVERNMENT
Typeof Government
GovernmentLeaders

95
4

1
68
14

8
5
4
1

88
12

%

%
%
%

%

%
%

(1986)
6.6 %

74 %

Republic
PresidentVioleta Barrios de Chamorro(1990)
Vice presidentVirgilio Godoy (1990)

Major Parties UNO
SandinistaNationalLiberationFront
ConservativeParty
Social ChristianParty

LANGUAGES, ETHNIC GROUPS& RELIGIONS
Languages Spanish

Miskito
CreoleEnglish

EthnicGroups Mestizo
White
Black
Zambo
Amerind
Other

Religion RomanCatholic
Other

Source:PcGlobe1990
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ANNEX 3 PHYSICAL DESCRIPTION OF NICARAGUA AND JIJIGALPA

§ 3.1 Geologicalsituation

Becauseobtainingwaterfrom the undergroundhasvery much to do with theorigin of the
soils, wewill give a brief descriptionof thegeologicalsituation.

Nicaraguacanbe divided into four physiographicprovinces.
1. Atlantic coastalplain
2. Interior highland
3. Nicaraguadepression
4. Pacific coastalplain

Theprovinceof Chontalescoversthe southernpartof the interior highland.The terrain is
characterizedby low hills and dissectedplains.
Theprovinceis underlainby two volcanicseries,both of tertiary age,separatedby an
angularunconformity.Togethertheyare namedthe Coyol group.The structureof this
group is of hard,massive,ignimbritesthat arewhite, pink or grey. In associationwith
theseare tuffaceoussediments,laharicbreccias,basalt,daciteand rhyolite.
Around thecity of Juigalpa,6 differentgeologicalunits canbe distinguishedthat are all of
the volcanicorigin that wasmentionedabove.The sediments,laid downby the rivers,
consistof sands,gravelsand,in thedepressions,clay.

§ 3.2 Hydrologicalcharacteristics.

The volcanic rocksareonly slightly permeable,but the onesof youngeragehavehorizontal
cracksthroughtheredifferent layers. Also thegranularstructuredvolcanicashes,that are
very permeablefrom origin, will loosetheirwater supplyingcapacitybecauseof precipita-
tion of calcareousmaterial, that will form barriersfor thewater

However,nearto therivers that depositgraveland sand,thereareplaceswith a huge
groundwaterproductionThegroundwater table is strongly influencedby the river water
level.

§ 3.2.1 Geo-hydrological characteristicsof the pumping fields ‘Las Lirnas’ and ‘El
Consuelo’

The pumpingfields arefound 3.5 km southwestof thecity of Juigalpa,alongthe Quisala
river. Although the wells are relatively closetogether,they showa greatvariety in under-
ground,causedby many faults in the(rock)layers.
As far asknown, theyall haveone or morepermeable,watercontaininglayerswhich are
old river sediments.





§ 3.2.2 Expectations for other water winning places

Accordingto the 4~technicalmissionreport’, thereareseveralmoreplaceswhereproduc-
tive groundwatersourcescanbe madein thesurroundingsof thecity. Mainly situatedalong
therivers Quisalaand Mayales(seeannex2.E ;RecommendedLocationsfor Test
Drillings).

SIS, (1989) Third technicalmission The Hague,The Netherlands





ANNEX 4 PQPIILATION

§ 4.1 Introduction

Obviously, knowing theexact(oreventheapproximate)numberof peoplethat needto be
providedwith potablewater is one of themostessentialfiguresconcerningthis investiga-
tion. Onewould thereforeexpectthatthis is was aclearcase.Surprisinglyhoweverthis
was hardly thefact, on thecontrary, it took quite sometime to find out whatmost likely the
correctfigure is.

§ 4.2 First findings

Themunicipality usesa figure of 80.000 in relation to thenumberof peoplethat live within
greaterJuigalpaand 65.000for the inhabitantsof thecity. Figuresof 60,000and 50,000
areusedby INAA. When asked,it was statedthat thesefigures arosefrom different institu-
tions. However, thepersonresponsiblefor public relationsof the capitalof Chontalescould
not presenta documentconcerningthis issue.
During thefirst few weeksit wasobservedthat theabovestatednumberswerelikely to be
to high. Departingfrom a numberof 65.000peoplewould meanfor examplethat only
about41 % of thehouseswould havea water connection(taking into account6.1 persons
perhouseand 4.407 connections(INAA, February, 1994)).Neverthelessit seemedthat a
muchhigherpercentageof householdswereconnectedto the pipesof thewater system.

§ 4.3 Other sources

To get informationfrom othersources,we first askedINE (NicaraguanElectricity Com-
pany). They statedto have5,579connectionsin may 1994 with a coveragepercentageof 92
of thenumberof housesin the city. This meanta total numberof housesof approximately
6,064. Multiplied with a figure of 6 persons/house,which at that time seemedappropriate,
gavea numberof roughly 36,000personsliving in thecity of Juigalpa
Otherorganizationscould tell how big the city was, but could not presentrecordsor say
how the datawere obtainedandwherethereforeless appropriatesources.

§ 4.4 Possiblecausesof differences

Duringa numberof field visits howevertheauthorscameacrossdifferent investigatorsof
theMinistry of health.They frequently (ona yearly basissince 1992)survey the numberof
peoplethat sufferfrom e.g. malariaor chroniclediseases.Confrontedwith thebig differ-
enceof inhabitantsof Juigalpathey gavetwo explanations.The first one thatdatagiven by
othersareoftenextrapolatedout of old datafor examplefrom figures obtainedduring the
seventies.Anothermajorcausefor thedifferencesis that manypersonswho supposedly
live in thecity, actuallydo not. They eitherstudy or work in Managuaor in otherplaces
and visit therefamily’s housesonly a few times a month But becausethey arepart of the
family and lived (andat different occasionsstill do) in Juigalpa,at times peoplesaywhen
interviewed,that morepersonslive in the housethanat that time is thecase Insteadof
giving the actualnumberof personsthat live under thesameroof at that specific time, they
statehow big their family is wheneveryoneof its membersis homeincluding thosewho
work, live or study somewhereelseperiodically.





Whentaking this aspect into account, naturally a lower number of persons/household (5.1
instead of another figure often used of 6.5) is found in its turn resulting in a lower number
of inhabitants of the city of Juigalpa.

Although convinced for a long time that the Minsa figure corresponded most to reality, the
authors finally believed that, as so often, the truth lay somewhere in the middle.
The outcome of the questionnaires gave a figure of 7.0 persons per house. Though maybe
on the high side, the difference with 5.1 p/h was thought to be too high to blame completely
on people not living home for a longer period. Therefore a compromise was found in taking
the averageof 5.1 and 7.0, thus giving 6.1 persons per housein the city of Juigalpa.
For the numberof housesthefigure of Minsa wasused.

In the authorsopinion thesefiguresbestguaranteean accountablenumberof housesand
inhabitantsof Juigalpa(6,788housesand41,407),but with theabovekept in mind. Also
becauseof thefact thatmore independentsourcesstatedthat the figures arelikely to be
more correct.2(Seetable2A and2B.)

It is strongly recommendedthat all parties who need correct dataconcerning
the population join together and agreeupon what figure is used or which
method should be usedto investigatethis very important aspect.

§ 4.5 Population growth

To give a prognosisof the increaseof thepopulationof Juigalpa,a growth factor of 3.5%
peryearis used.
This percentagewas obtainedat theMINSA-statisticsboard,were calculationsfor popula-
tion growth aremade.
A prognosisup to theyear2000 is consideredto be most reliable,becausetheexactnumber
of inhabitantsis not knownyet, and many factorsare influencing the populationgrowth.
Tenyears is alreadya long time, and hasto be consideredas an indication only!

YEAR POPULATION # HOUSEHOLDS

1994 41.407 6,788

1995 42.856 7,026

1996 44,356 7,271

1997 45,909 7,526

1998 47,515 7,789

1999 49,179 8,062

2000 50,990 8,344

Sources Dr Bart Bruins working for MINSA via DGIS and Ir
Niek Bosma, former employeeof INAA, Juigalpa

2





Remarks:
For the year 2000, an approximate number of 51,000 inhabitants is found.

- It is expected that the # capita/householdwill not changethecoming 6 years and stay
at 6.1 c/hh.

§ 4.6 Water-use prognosis for the period 1994-2000

§ 4.6.1 Increaseof # of connections

YEAR~

1993

1994

2943

* figuresaregiven for themonthof June

It is possibleto construct855 new connectionsperyear,assumingthat thereareenough
requestsfor newconnectionswhich is likely to be thecase.The following increasein
connectionscanbe expected.

Coverageof connectionsfor thecoming years

YEAR # CONNECTIONS

1994 4140

1995 4995

1996 5850

1997 6705

1998 7560

1999 8062

2000 8344~

The coverageof householdsis 100% by theyear 1999.
From there,there# of connectionswill be thesameasthenumberof households.

§ 4.6.2. Increaseof water consumption.

Due to the expectedincreaseof thestandardof living and the improvementof thewater
system(which is alreadytaking place),it is expectedthat thepeoplewill increasetheir
waterconsumption.
More tapsperhousehold;morewaterclosetsandmore showersare likely to be theresultof
this developmentand in their turn, increasingthe water consumptionpercapitaper day’

1992

Growthfigures of connectionsin Juigalpawere derivedfrom the
collecteddataof the# of connectionsin theINAA books.

# CONNECTIONS } # NEW

2285 312

4140 855





- Making water-use prognosis, the following should be taken into account:
1 Number of inhabitants and the expected growth of # inhabitants;
2 Water-use per ‘userscategory’ and expected growth of these categories;
3 Water-use per users group (house connections, governmental con., industrial con.

and commercial con.) and the expected growth of each group;
4 Available water for the coming years;
5 The policy of INAA concerning the construction of new connections.

Since most of these factors are not known exactly, only averaged figures can be given for
the water-use (in lIc/d). Parting from this, an indicationof the increaseof water-use can be
given:
* Water-useprognosesfor the year2000

Water-usepercapitaperday for householdconnections:90 1
Total consumptionof thecity: 158,815m3/month
This meansan increaseof 27%.

Thesecalculationsare baseduponthe following data:
* Householdconnections

- water-usepercapitaperday 76 l/c/d (1994).

* Otherconnections

- water-useper connectionper day 3,85 m3/connectionld(1994)

* Assumptions:
- Water-usepercapitaperday for householdconnectionswill rise to 90 l/c/d (14 l/c/d

increase—~ high estimation!)in theyear2000 due to changesin thesystem(more
connections)and changesin the water-useof thepeople;

- The increaseof waterproductionis sufficient to supply this amountof water in the
system.This is possible,but at thesametime this is likely to be the strongestlimiting
factor.
In this casethewater-usewill be restrictedby thewaterproductionand the system
efficiency (systemlossesare estimatedto stay at thesame27%).

- The water-useof connectionsotherthanhouseholdconnectionswill increasewith
15% and thenumberof theseconnectionsgrows with 3.5%/year.

- Thepopulationwill showa growthasdisplayedin § 4.6 of this annex(3.5% per
year).

- The policy of the INAA will be aimed at improvement of the system.

To supply this consumptiontheproductionof water needsto be 217,555m3/month(27%
systemlosses),which is the equivalentto a productionof 1260GPM





ANNEX 5 RESEARCHPROPOSAL

WATER-USE IN JUJGALPA

Analysis and proposalsfor efficiency improvementof drinking-waterdistribution in
Juigalpa, Nicaragua.

Mark vanDijk
Jochem Bauhuis

InternationalAgricultural
CollegeLarenstein
H4 ILWM
VeIp, April 1994

RESEARCH PROPOSAL

By orderof themunicipality of Juigalpa,Nicaragua





§ 5.1 INTRODUCTION

TheHague(TheNetherlandsand Juigalpa(Nicaragua)aresister-citiessince1984. SIS
(sister-shipcoordinatingorganisation)is responsiblefor theorganizationalpartof
implementingseveralactivities.Oneof theobjectivesis a structuralimprovementin the
positionof theweakestgroupsin thecommunityof Juigalpa.This wasrealizedamongst
other thing by improving thedrinking watersituationof this 80.000soulsbig town. Oneof
themostimportantcomponentsafterrealisationof thedrinking waterprojectformsthe
educationcampaign.This is campaignis going to beperformedby themunicipality in
collaborationwith the SIS. Foregoingthis campaign,a numberof essentialquestionsare
still unanswered.

With technicalassistancefrom TheHagueamongothersduring theoperationandmainte-
nancephase,theavailableamountof drinking waterfor the inhabitantswasdoubled.This
doublinghoweversankinto nothingnessby a tripling of thenumberof citizens,namely
througha move from thecountrysideto thecity. It canbe notedthat the capacityof the
presentsourcesis beingusedto thefullest.

Financially-technicallyit provesto be impossiblefor thecity of TheHagueto increasethe
capacityof thedistributionsystemwithin a short term.Thereforeit is soughtfor non-
technical solutions.Theeducativecampaignis setup to try to makethe peopleawareof the
reasonsof the problemsrelated to water and to try and createa changein behaviour.To
makethis campaignsuccessful,it is necessaryfirst to obtain a goodview of the ins and outs
of thewater-use.The investigationthereforeaims at finding answersatthesequestions.

§ 5.2 JUSTIFICATION

During deliberationbetweenthe authorsand thecontact-personof the SIS the research
receiveda final form. The campaigncan only be successfulif it is knownwhat is meant
with water-use.The investigationthereforemustaim at collecting dataconcerningthe
distributionof the water-userelated to thedifferent sourcesof origin (tap, river, public tap
point etc.)





§ 5.3 THE RESEARCH

The research will consist of two parts:

1) Investigating the water-use distribution in quantitative sensewithin thedifferent
sections of the distribution systems.

2) Giving recommendations for the improvement of the availability of water, based
on the outcome of the investigation.

These recommendations are divided in threedifferentdiscretionparts:
a. Institutional
b. Financial
c. Technical

Aims

- Establishing a clear picture of thedrinking water-use in the city of Juigalpa.
- Giving concrete recommendations to distributetheavailablewaterover thecitizens in a

moreefficientmanner.

Target group

The targetgroupconsistsof all the inhabitantsof thecity of Juigalpa.

Researchmethods

The applicableinvestigationmethodswill consistof:
- Studyingthe availabledata
- Observation
- Participatoryinvestigation
- Interviewing with thoseinvolved

§ 5.4 Implementation

The implementationwill takefour monthsandbegin on the 18th of April 1994. The investi-
gationwill be guidedby theSIS and the municipality of Juigalpa.Furthermorewill the
tropical section of the IAHL take care of guidance.
The resultsof theresearchwill be madeavailableto all interestedpartiesin the form of
reportwhich will be written in English. In September1994 the researchwill be defended
during a public presentation.





Ad 1:
To obtain a real image of the water-use distribution (in quantitative sense) within the
different sectionsof the distribution system, the following researchactivitieswill beunfol-
ded. (For a goodview table 1 is added.)

1) Deskstudy
First of all thedesigntechnicalaspectsof the systemwill be looked upon.
This is necessaryto obtaina good imageof the functioningof thesystem,real water-use
dataandthe reliability of theavailabledata/information.
Selectingrepresentativepartsof the system.

2) Field observation
The next stepwill beobservingthewater-usewithin theselectedpartsof town.
Throughobservationan impressioncanbe formed of thedistributionof the water-use
without this being influencedby subjectiveinformationof the usersthemselves.

3) Interviews
Taking interviewswill be thenextstep.
Information of theusersthemselvesnow canbe comparedwith the “hard” objectiveobser-
vations sothat eventual“extremities” canbe explaineden thus it is preventedthat unreal
dataaremis-interpreted.

4) Participatoryinvestigation
The participatoryinvestigationis beingcoordinatedby themunicipality andthe SIS.
This investigationwill be heldafter showingtheeducationalmovie ‘FuentetheAmor’, with
which thebeginningof the enlightenmentcampaignis being heralded.
Thedatawhich will be collectedthrough this investigationwill be comparedwith thedata
obtainedfrom theobservation(s)and interview(s)to cometo a correct image.

5) VerificationlConclusions
Technicaldata(1) and throughobservation(2), interviewing (3) enparticipatoryinvestiga-
tion (4) collecteddataare going to be compared,andwherenecessarygapsarefilled.
Now a real imageof the water-usedistributionis establishedin thecity of Juigalpa.Conclu-
sionsaredrawnon thebasisof this image.

6) Recommendations
On thebasisof theseconclusionsnow recommendationscanbe given in respectto the
improvementof thedistribution of potablewater.
- Flatteningpeak-needs
- Preventingwater-spill
- Small scaletechnicalrecommendations





PERIOD NAME OF ACTIVI-
TY

ACTIVITIES BY
WHOM?

RESULTS

02/05 - 08/05/94

Pt period

1 week

-Deskstudy -Familiarizationwith project in
Juigalpa

-Billeting in Juigalpa
-MeetingInaapersonnel
-Orientationon town watersystem
-Literature& Map study

Jochem&
Mark

-Goodcontactbetween
authorsandpeopleof
Juigalpaespeciallywith Juan
SanchezandtheINAA

-Accessto dataand literature
of the watersystem

08/05 - 22/05/94

2tK~period

2 weeks

18/05/94

-Field study

-Reporting

-Arrival of Ms. Verheijen
-Analysing systemcapacity
-Establishingobjectiveparameters
for theselectionof representative
areas

-Selectingrepresentativewater
sections

-Takestock of public tappoints,
privateconnections

-Checkingpossibleleaks in the
system

-Writing a monthly reportto inform
SIS andMr. v.d. Wall Bake about
progress_andto askfor comment

Jochem,
Mark &
Lisette

-Goodview of thedrinking
watersystemin Juigalpa

-Knowledgeof restrictions
anddifficulties of thesystem

-Selectedareasand tappoints
for researchandobservation

23/05 - 05/06/94

3rd period

2 weeks

-Field observation -Observingwater-useat tap stands
andat selectedhouseholds

-Processingof data

Jochem,
Mark &
Lisette

-Knowledgeof the actual
situationthroughwhich the
problemsbecomeclear





-Reporting

-Analysing the
sanitation situation

-Developingof questionnairesand
interview lists including translation

-Testingof questionnaires
-Developingfinal forms
-Control by municipality
-Analyzeexisting differences
betweendatafrom observation,
deskstudy and interviews

-Reportingto SIS and Mr. v.d. Wall
Bakeaboutprogressand to askfor
comment

-Writing a chapteraboutthe
relationshipbetweenwater-usein
thecity of Juigalpaand the situation
concerning sanitation

-Knowledge about the pro
blems that users engage
concerningthe useof water

-Drawing conclusions about
thedifferencesbetweenour
own observationsand what
peopleregardasbeing their
problem

-Separateresearchsubject,
supplementof thereport

-Interviewing06/06 - 19/06/94

4th period

2 weeks

18/06/94

Jochem&
Mark

Lisette

20/06 - 26/06/94

5th period

1 week

-Participatory
investigation

-This is initiated by thecity of
Juigalpacoordinationbetweenaut-
hors and JuanSanchez

Jochem&
Mark

-Goodknowledgeaboutthe
existing problemconcerning
water-use/distributionin
Juigalpa

27/06 - 24/07/94
6 ih period
4 weeks
18/07/94

-Writing the report

-Reportingto SIS and
Mr._v.d._Wall_Bake

-Writing the “Water-usein Juigalpa”
report, includingconclusionsand
recommendations

Jochem&
Mark & Li-
sette

-Processedinformation/datain
theshapeof a report





25/07 -07/08/94

7(11 period

2 weeks

-Workshop

-Recommendations

-Workshopto inform the town of
Juigalpaabouttheoutcomeof our
investigationsand to presentthe
report

-Presentationof recommendations

Jochem&
Mark &
Lisette

-Recommendationsfor further
projectdevelopmentin
Juigalpa

08/08/1994

8th period

-Leave -Packingluggageand turning in the
housekey

Jochem,
Mark &
Lisette

-Arrival on the 11th of August
at Schipholairport in The
Netherlands





ANNEX6 ADJIJSThWNTS

The literature and map study programmed for the first week didn’t result in much reading.
Due to the fact that we needed to acclimatize longer than expected and also because only a
few documents were presented by the INAA. Many more documents were read in the
course of the investigation whenever felt necessary or possible.
During the

2~~dperiod we fell one week behind the initial schedule. The designing,(and
printing + distribution + collecting) of the questionnaire, planned for the 4dt period, was
already done now to make it possible to obtain information of the dry season as well as
testing the questionnaire.
Weneeded three full weeksto observearound60 houses in Juigalpa, this were 30 less then
expected. Wealso didn’t have time to analyze the data collected during these two weeks.
This analyses was mostly done during fifth period. Unfortunately we did not find the time
to also observe the 30 missing households.
Because of illness of two members of the team in the week of 06/06 - 12/06/94 we lost
another week. The interviewing- (or better questioning)part thereforestartedon Junethe

This was rounded up at the tenth of July.
The participatory investigationplannedfor the5th period was cancelled as a whole since the
municipality hadnot yet startedtheeducationalcampaignactively.
The analysesof thecollecteddatawhich wasplannedafterusing eachof thedifferent
instrumentswashardlypossible in practicedue to lackof time, althoughmostof the
dBASEdata was analyzed. The rest however was done during the last month together with
writing the report. This was combined with a necessary (renewing our visa) vacation of
abouta week. Insteadof the proposedtwo weeksto prepareand havethe workshop,we
only usedhalf a week.
As a whole it canbe said that during thecourseof the investigation3 weekswere lost due
to illnessesand otherdelays.This eventuallymeantthat we hadonly 3 weeksto write the
reportand organizethe workshop insteadof the plannedsix.
To geta clearerimage,the final working scheduleis givenbelow.





ANNEX 7 ArUTJ,cT1~DWORKING SCHEDIrLF.

PERIOD NAMEOFACTIVI-
TY

ACTIVITIES BY
WHOM?

RESULTS

02/05 - 08/05/94

1~period

1 week

-Desk study -Familiarization with project in
Juigalpa

-Billeting in Juigalpa
-Meeting Inaa personnel
-Orientation on town water system
-Literature & Map study

Jochem&
Mark

-Goodcontactbetween
au
thors andpeopleof Juigalpa
especially with Juan Sanchez
and the INAA

-Access to data and literature
of the watersystem

09/05 - 29/05/94

2~period

3 weeks

-Field study

-Questionnaires
(first time)

-Reporting

-Arrival of Ms. Verheijen
-Analysing system capacity
-Establishing objective parameters

for the selection of representative
areas

-Selecting representative water
sections

-Take stock of public tap points,
private connections

-Developing of questionnaires
-Testing of questionnaires
-Control by the municipality
-Distributing and collectingthe first

120 pieces.
-Writing a monthly reportto inform

SIS and Mr. v.d. Wall Bake about
progress_andto askfor comment

Jochem,
Mark &
Lisette

Jochem &
Mark

-Good view of thedrinking
water systemin Juigalpa
Knowledgeof restrictions
and difficulties of the system

-Selected areasand tappoints
for research and observation

-Knowledge aboutthepro-
blemsthat usersengage
concerning the use of water





30/05 - 26/06/94

3rd period

4 weeks

-Field observation

-Informing SIS and Mr. v.d. Wall
Bakeaboutprogress

Jochem&
Mark

-Writing a chapteraboutthe Lisette
relationship between water-use in

the city of Juigalpaandthe situation
concerningsanitation

-Separateresearchsubject,
supplementof thereport

-Developmgof ‘formats’ Jochem, -Knowledgeof theactual
-Observingwater-useat tapstands Mark & situationthroughwhich the
and at selectedhouseholds Lisette problemsbecomeclear

-Reporting
22/05/94

20/06 - 03/08/94 -Analysingthe
sanitation situation

27/06 - 10/07/94

4th period

2 weeks

-Questionnaires
(secondtime)

-Improvingof questionnaires
-Distributing andcollecting 850 pcs.

Jochem,
Mark &
Lisette

-Drawingconclusionsabout
thedifferencesbetweenour
own observationsand what
peopleregardas being their
problem

11/07 - 03/08/94

6 (11 period

31/2 weeks

15/07 - 24/07/94

25/07/94

-Analysing data

-Writing the report

-Renewalof visa and
vacationsin Honduras

-Reporting

-Analyze existingdifferences
between data from observation,
desk study and interviews

-Writing the “Water-use in Juigalpa”
report, including conclusions and
recommendations

-Obtainingnew visa and enjoyinga
well deservedvacation

-Reportingto SIS andMr. v.d. Wall
Bake

Jochem,
Mark &
Lisette
Jochem,
Mark

Jochem,
Mark &
Lisette
Jochem&
Mark

-Processedinformationldatain
the shape of a report

-Obtainedability and
motivationto finish the
investigation





04/07 - 07/08/94

7th period

½week

-Workshop

-Recommendations

-Workshopto inform thetown of
Juigalpaaboutthe outcomeof our
investigationsand to presentthe
report

-Presentationof recommendations

Jochem,
Mark &
Lisette

-Recommendationsfor further
projectdevelopmentin
Juigalpa

08/08/1994

gth period

-Leave -Packingluggageand turning in the
housekey

Jochem,
Mark &
Lisette

-Arrival on the 11th of August
at Schipholairportin The
Netherlands





ANNEXR DESCRIPTIONOF THEORGANIZATIoNAl. STRIICTITRF.OW

INAA

§ 8.1 Introduction

The NationalInstitute for Drinking water systems and sanitation,is, as its nameexplains,
anorganizationat Nationallevel. INAA is organizedin a top-downapproachwith acentral
office in the capitalof Nicaragua.
Eachregionof thecountryhasaregionalINAA-office, which in its turn ccoverersseveral
local offices in thecities andtowns (seefigures 1 and 2).

§ 8.2 Water tariffs

The water tariffs aresetby thecentaloffice in Managua,andusedin all the local offices.
The processingof all thewaterbills also takesplace in Managuawith thehelp of the
computer.Bills areprintedin theorderof connectionnumber,which meansthat theyhave
to be sortedout at the local offices. Here theyaresortedby routenumberfor themeter
readers.

§ 8.3 Stock

INAA-central alsomanagesthe stockof specialmaterials.Rarelyusedpipe sizes,big-size
watermetersand othernot currentmaterialsareonly availablein INAA-headquarters.The
regionaloffices haveto hand in requestsif they needparticularmaterialswhich are not
current.

§ 8.4 Advantages

A top-downorganizationhastheadvantagethat it forms acontrollableorganizationand a
unity in used systems and prices.

§ 8.5 Disadvantages

The local offices have less access to materials,knowledge,moneyand personal.Their
influencein decisionmakingwith e.g. tariff setting is relatively small. Interactionson a
frequentbasisbetweenlocal offices andheadquartersare not really practice.Thereforethe
local organizationscannotadjustso well to actualdifferencesin local situationsand are
thereforenot asflexible asthey should be.
Since the existence of an office is not directly related to the amount of money it makes, the
need to provide a high servicelevel often isn’t very high Oncea direct relationexists
betweentheprovidedservicelevel and the incomeof a INAA-branchtheuserswill benefit
from an improvedserviceand INAA from an increasedautonomy.
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ANNPX Q DETAILED DESCRIPTIONOF CHOSEN PARAMETERS

§ 9.1 Introduction

Below is described into more detail, on what grounds the different parameters, as shown in
paragraph 3.7.2, were selected.

§ 9.2 Parameters

Geographical situation;

* Positionin the watersystem:high - low

During the literaturestudy, it was found that betweenthe(in general)higher and
lower partsof town which wereconnectedrespectivelyto the 12” andthe6” tube,a
big difference in pressure existed. Lower parts of town would havepressuresof about
70 metersaboveStreetlevel, while higherpartssometimeswould receivewaterwith
pressureof only 2 or 3 meters.This would in its turn leadto differencesin water-use.

* Distanceto the river: near by - far away

Becausepipedpotablewaterdoesnot comeeveryday and many families arenotable
to pay for all the waterthey need,theysearchfor otheralternativesources.The city
is surrounded by a river which is used by a lot of families for washing cloths. (In a
lesser way for bathing andwashingcars).
By distinction of the water-users in a group that lives nearenoughtheriver and a
group that lives further away, it was believedpossibleto find out quickly how much
water is used for washing cloths.Partingfrom the assumptionthat the otheruses
would be the same.

Physicalsituation;

* Frequencyin receivingwater: daily - onceevery4 days
Most peoplereceivewateronceevery4 daysduring therainy season,a minority
howeverreceiveswaterdaily. Duemostly to thefact that they live closeto the ‘mot-
herline’. It wasexpectedthat theusebetweenthe two would differ greatly with the
latter groupusing watermore efficiently.

* Type of connection:private tap-point - communaltap-point

Certainquartersof Juigalpawhich are relativelynew, whereestablishedwith the help
of donationsin labourand moneyfrom severalEuropeancountries.Typically these
donated‘barrios’ all receivedcommunalwaterconnections.But in thecourseof time
some of the families bought private connections
This made it fairly easy to observedifferencesin water-usewhich were practically
only causedby a differencein type of connection Since all the other physical or
geographicaldifferencesdid not exist. It was expectedthat answerscould be found to
the following questions:
- Do families with a private connectionuseless water thanfamilies who obtain

water from a communaltap point?
- Are privateconnectionmoreefficient in use?





* Age of system: new piped system - old piped system

Because of the proceeding of technology it could be possible that new quarters are
constructed in a better way, with regard to water- (electricity-) distribution. This
would then lead to a more efficient way of handling water by the system. Above all
this, the system can function better because of its clearer, better design en makes it
easier to manage. Leakages will occur less frequently, although this also is related to
its age.
The following questions would need to be answered:
- Does the design of a quarter influence the efficiency?
- Does the efficiency influence the water-use?

§ 9.3 Distinction in income classes

After the first two weeks, it became clear that these criteria were too rough. With the
parameters it was possible to distinct the different barrios, but not the different families in
the quarters. The water-use of different families also depended largely on how much money
they could spent.
Thereforeit wasdecidedthat it wasalsonecessaryto distinct the families in different
income classes. This wasdone during the observations and interviewing.

Throughmeansof the abovementionedparameters,9 different parts in town were chosen,
5 in the ‘high-pressure’ part of town and 4 in the ~1ow-pressure’part. By looking at the
map of Juigalpa and talking to differentpersons,sub-quarterswereselectedwhich all had
one or two distinct conditions.
In these selected sections could then the water-use be observed, and the resultscould
afterwards be compared with the resultsfrom a sectionwith the opposite condition. For
exampletheresultsof water-usein an old partof town with thoseof a new(er)part. These
comparisonsshould ultimatelyresult in the ability to statewhat the influenceof each
different criteria would be on the water-use.

This however is very difficult since it is impossibleto neglectthe influenceof family
specific behaviour. But to minimize thesefamily specific influences,theobservedfamilies
wheredivided into 5 different classesof income.This would not take into accountthe
socialstructure,but it would at leastrestrictthe influenceof the family income.





ANNEX 10 SMALL INQUIRY

Somos estudiantesdeHolanday estamosmuy interesadoa del modovida de las familias
nicagargüenses.
~,Podemospreguntarle un poco?

Un ejemplo para lienar en un modo correcto
~Tieneun aeroplano? [1No [1Si

1. ~,Cuantosaflos tiene7

2. ~Enqué barrio dOnde vive9

3. ~Cuantosaños tiene de vivir aqui7

4. ~Tienecarro? [] No [] Si
una television? []No [] Si
una refrigerador? [1No [] Si

5. ~,Sucasa es de madera7

6. ~Hastadondeusteddrenagesuaguanegras9

7. ~,Tienetrabajo? [] No
[~Si, ~,quétrabajo?

8. ~TieneHijos? [] Si,
4~cuantos hijos7
y cuantoshijas

7

9. ~~Quetipo de servicioshigiénicotiene~

10. ~,Hayun abastecimientodeagua?
[]No
[JSi, (,En quela almanacena? Balde []

Pila [1
Tanque []
Cántaros [1
Barriles [}
Otros : que9

11. (,Hay arboles de fruta? [] No
[] Si,

1~darun cosehaabundante
7

12. ~,Enque dias (su mujer)lava Ia ropa, y a dónde9

13. ~, A que horas hace Ia comida?Desayuna pm
Almuerzo pm/am
Cena am





14. ~Cuantaspersonasviven en la casade usted7

15.
4~Cuantopagaporcorneral dia,por todos las personas

7

16. ~,Cuantopagaal mespot electicidad7
poraguapotable7
pormadera/tropigaz9

17. ~Concuantas personas comparte ci abastecimiento de agua?

18. ~LavaIa ropa en el rio? [] No [] Si

19. ~,Vansus hijos a Ia escuela? [] No [I Si

20. ~,Puedeno trabajar un dia porqué esta enfermo? [] No [] Si

21. ~Comousted drenage su agua negras? Con: []Tubo de desague
[]Abierto tubo de desagüe
[] Por et jardin
[]Otros

22. ~A quienaiquilar la casa9

23. ~,AdóndevivIo enel pasadoo ha vivIdo siempre en Ia ciudadde Juigalpa9

23a. ~PorquésemudO a Juiga1pa’~

24. j,Qué cosasquisieracambiar/transformaren Ia ciudadde Juigalpa?

25. ~,QuécomprarIade primero, si ustedrecibemuchodinero?

26. ~~Enque orden prefereria las sequientas,puedeuso los numeros1 a 3 ambosinclusive?
[] TelevisiOn
[}Mas hijos

[] Menos hijos
{] Aguapotabletodos Los dias
[] Alcantarilladosubsuelo
[] Carro

Fin de encuestra,graciaspor su colaboración





ANNEX 11 FORMAT

I GENERALINFORMATION

1. Observer
2.Date : \ \
3. Zone :_____________ Barrio:___________
4. Location

5. Type of connection: Private U Public [] None [I
6. Meternumber:_________
7. Meteruse : m3
8. Age and sex of intervieuwee:_years Male [] Female []
9. Nameof intervieuwee:___________________________________________________________
Ia Family & Housing
1. No. of family members:_____________________________________________________

2. Age of female head of family, responsiblefor wateruse:__
2a. Howmany of the children are under 3 threeyears? Remarks:_________________
3. Area of compound. m2
4a. The walls of the housearemadeof:
Brick [] Wood [] Combination [1 Others[]
4b. The roof of the house is made of:
Corrugated sheets [] Tiles [] Thatch [] Others []
5a. Estimateareaof thehouse: m2
5b. Howmany rooms does the house have?: 5c.
Seperated by: Bricks [] Wood [] Cloths {J Others []
6. Estimate age of thehouse:_________
7. Generalimpression: Tidy [] Untidy []
8. Whattype of floor: Tilefloor [] Concrete[I Mud []
9. List thenumberof thefollowing assets
Radio Motorcycle Poultry
Fridge_______ Car_____________ Tropigaz []
T.V._________ Tractor___________ Electricity []
Bycicle Largelivestock__ or Fire Wood []
Telephone_
Remarks:
lb Acces
1. Is it possible to reach thehouseby car? yes [] no []
2. Are roads or tracks paved? yes [] no []
Remarks:

II WATER
1. Wheredoesthefamily get theirwaterfrom?
la Privateconnection[1 Indoortaps [] How many?
lb. Public connection [] Distance’1 meter
ic. How oftendo they getwater?Every days.
id. Well [] le. River []
if. Spring [] 1g. Rainwater[] Gutters’) yes [1 no [],
Lengthof gutters: m In what condition?_______________





ha Private tappoint
1. No. of taps:
2. Type of tap
3. Type of pipeanddiameter:P.V.C._”
4. Standpost support:
5. Location ____________________________________
6. Is there any kind of ‘valve system’?:
7. General impression:Tidy [11 Untidy [I
Remarks:________________________________

lib Public tappoint
1. No. of taps
2. Type of tap
3. Type of pipe and diameter: P.V.C..._...” G.I._
4. Standpost support:
5. Location _________________________________
6. Is there any kind of ‘valve system’?:
7. General impression: Tidy [] Untidy []
Remarks:__________________________________________

IIc Other sources
1. How is the watercollectedfrom the source?
Tackleblock and attachedrope: []
Rope and bucket: []
Ropepump[]
Plungerpump[1
2. How many bucketsarepresent?
3. What do they look like’)______________________Clean[] Dirty [1
Remarks:

LId Water transport and treatment
1. Whotransports the water from the tappoint or well?:_______________________________
3. By what meansis the watertransported?.
4. What kind of container is used to transportthewaterfrom the sourceto the storage:?

2.
5.
6.
7.

Are containe
Is water spil
At what tim
How is the

rs usedfor transport,cleaned
led?: no [] yes [] Ho

e is the water

first?~no []
w

yes []
much?___________________________________

collected?:_________________________________________________
water treated?: chlorined [} filtrated []

boiled [] others [1,which:?

remarks:





lid Waterstorage

1. How is the water stored (in what kind of container)?

CONTAINER NO. CON-
TENTS
(liters)

USE KIND OF COVER

Buckets

Sink/Washbasin

Tank

Pots

Oil drums

Others,which?

~____________

2. What’s thegeneralimpressionof thecontainer?
Clean [1 Dirty [1

3. Is the ‘old’ water removedfirst before freshwateris
4. Are thereany significantleaks?no [] yes
Remarks:

lid Wateruse

filled? no [] yes []

[I

USES QUANTITY
liters/day

HOURS
of mayor use

SOURCE

Cooking

Drinking water

Dish washing

Cleaningthe house

Washingclothes

Washinghands

Bathing

Latrine/Toilet

Garden

Car washing

Animals

Others,which?_________





hf Washing
1. Do the people wash their cloths at home? Yes [] No [1
2. Whatis the distance from thewashingplace to the nearestwatercontainer? m
3. Is the washing placemuddy? Yes [] No []
Remarks:

hg Drainage
1. How is the water drained?

2. Where does the drain end?

Remarks:

Septictank[]
Gutter []
Septictank[]
Garden [1
Street[]

Piped []
Nothing [1
Stream[]
Fence []
No drain [1

III SANITATION

Remarks:~

IV HEALTH

Remarks.

V.I.P. [1

NoEl

1. Laterine type: Bucket latrine [] Boreholelatrine []
Pourflush [] Indoor w.c. []
2. Clean [1 Dirty [] Many flies Yes [I
3. Distanceto watercontainerand/ofwell m

1. How many people suffered from diarrhoea in the past half year?

ENDOF FORMAT
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ANNEX 13 1~OIIESTIONNAIRE
INVESTIGACION SOBRE USO DE AGUA POTABLE EN VERANO

EN LA CLUDAD DE JUIGALPA
ALCALDIA DE JUIGALPA EN COLABORACION CON IAHL

Fecha:
Promotor(a):
Presentación: A la AlcaldIa de Juigalpa le interesa hacer una encuesta para mejor como
tratar Ia situación del agua en la ciudad. Todo esto es importante para la comunidad y su
familia en especial. Necesitamos apuntar sus respuestas para no olvidarlas. SOlo Ia AlcaldIa
usa estos datos en confianza. Usted desea colaborarconnosotros?
Liena con su mama.Leelacompletoantesde Ilena!

I. Datos generales:
- Nombresy apellidos:
- Zona/Barrio:__________________________________________________
- Ndmerode miembrosde Ia familia:_____ Adultos:_____ Niño:
- OcupaciOndel encuestado:_______________________________
- Nivel académico. Primaria: [] Secundaria: [J

Universidad: [] Ninguna: []

II. Aspectosde investigaciOn
2.1- Mencionarlas fuentesde dondeobtieneagua:
TuberIas: pOblicas []

privado []
Pozo(s): publicas []

privado [1
Ojos de agua: [1
Lluvia: [1
Quebrada/rIo: [1

2.2- ~Cuántoconsumede aguaal dIa (en litros) y de quefuente~.

FUENTE CONSUMO (litros por dia)

Tuberlasp(iblicas

Tuberlas privados

Pozo pdblico

Pozo privado

Ojos de agua

Lluvia

Quebrada/rIo

PuestosptThlicos

Otros, ~~,que?





2.3- ~,Comoes el suministro de agua en invierno y verano?

FUENTE TIENE AGUASI 0 NO

INVIERNO VERANO

TuberIas püblicas

TuberIas Privadas

Pozos privados

Pozospdblicos

Ojos de agua

Liuvia -

Quebrada/rIo

Puestospdblicos

Otros, ~~que?

2.4- ~,Mencionelos usosqueda al agua,fuentey hora?

USOS CANTIDAD
(litros/dia)

HORA DE
MAYORUSO

FUENTE

Para tomar am pm

Cocinar am pm

Bañarse am pm

Limpiar Ia casa am pm

Limpiar Ia ropa am pm

Lavado su vehIculo am pm

Jardine am pm

Animales am pm

Otros usos; ~,qué? am pm

2.5- ~Cuantosmetroscubicosde aguapotableusasegUnel INAA’?





2.6- ~Enque almacenaustedel agua?

EN QUE CUANTROS LITROS USOS

Balde []

Pila [1

Tanque []

Cántaros [1

Barriles [1

Otros, ~,que?

[I fea
[1tibia
[] pesada
[] causa

enfermedades
[] clara

[1fea
[1tibia
[I pesada
[I causa

enfermedades
[] clara

Pozoprivado:
[] sabrosa
[I fresca
[1no pesada
[] no causa

enfermedades
[] oscura

[] fea
[] tibia
[] pesada
[] causa

enfermedades
[] clara

Ojo de agua:
[Isabroso
[I fresca
[]no pesada
[I no causa

enfermedades
[]oscura

[I fea
[I tibia
El pesada
[] causa

enfermedades
[] clara

Liuvia:
[I sabrosa
[] fresca
[] no pesada
El no causa

enfermedades
[] oscura

[I fea
[] tibia
[I pesada
[] causa

enfermedades
[1clara

Quebrada\rIo:
[] sabroso
[] fresca
[] no pesada
[I no causa

enfermedades

E] oscura

[Jfea
[] tibia
[I pesada
[I causa

enfermedades
[] clara

Puestospüblicos
[1sabrosa
[I fresca
El no pesada
El no causa

enfermedades
[] oscura

El fea
El tibia
[] pesada
El causa

enfermedades
[Jclara

Otros, ~que?
[] sabroso [] fea
El fresca El tibia
[] no pesada [] pesada
El no causa El causa

enfermedades enfermedades
[1oscura [1clara

2.7- ~Queopina ustedsobrela caliclad del aguasegünIa fuente?
TuberIas: Pozopiiblico:
El sabrosa [] sabroso
[I fresca El fresca
[I no pesada El no pesada

El no causa El no causa
enfermedades enfermedades

[I oscura [Ioscura





2.8-Le da algüntratamientoat aguaque consume. ~Conqué? (Cloro, hervir, filtro, otros).

FUENTE TRATAMIENTO USO

TuberIas: püblicas

TuberIas: privadas

Pozopüblico

Pozo privado

Ojos de agua

Lluvia

Quebrada/rIo

Puestos püblicos

Otros, ~que?

2.9- ~A dondesetrata? En casaEl En pozo [I

2. 1O.a-~CadacuántosdIas liega el aguaa su casa/barrioy por cuantotiempo (horas)?

TIEMPO HORAS CONEXION
PUBLICA PRIVADA

Diario

Cada 2 dIas

Cada 3 dIas

Cada 4 dIas

Cada 5 dIas

Mas de 5 dIas

2.1O.b-~,EncuantosdIasseagotansus reservasde agua?
ldIa {]
2 dIas El

El
4,’ [1
5 “ El

3

Mas de 5 dIas El





2. 1O.c- ~Dedonde obtiene aguacuando seagotan sus reservas? ~Pagapor esto y cuanto?

FUENTE CUANTOPAGAC$ DEDONDEOBTIENE

TuberIas püblicas [I

TuberIasprivadas El

Pozospüblicas []

Pozosprivadas El

Ojosde agua [I

Liuvia El

Quebrada/rIo El

Puestospüblicos El

Vecinos E]

Otros, ~que?

2.1O.d- ~A quedistanciaseencuentransus fuentesde agua(yardaso varas)?

FUENTE DISTANCIA

Tuberlaspáblicas

TuberIas privadas

Pozospiiblicos

Pozos privados

Ojos de agua

Lluvia

Quebrada/rIo

Puestospñblicos

Otros,~que?





2. 1O.e-~,Como,en que y quiéntransportael aguacuandoseobtienefuera de La casa?

FUENTE COMO
(Medio de transporte)

EN QUE QUIEN
(niiios, adultos,

abuelos)

TuberIaspüblicos

TuberIasprivados

Pozospüblicos

Pozosprivados

Ojosde agua

Lluvia

Quebrada/rIo

Puestospáblicos

Otros, ~,que?

2. 1O.f- ~Cuántasvecesa Ia semanarealizaIa actividad
1 vez: El
2 veces: El

“ El
masde3: []

de acarreode agua?

~Cuantashorastiene una vez’~ hora(s)

2. 1O.g- Estásatisfechocon el serviciode aguapotable:
Si: [] ~Porqué?:

No: [I ~Porqué?:

2.1O.h- ~Quedesearlaque semejoreen el serviciode
importante.

agua?MencionesOlo lo mas





III. Aspectosfinancieros:

3.1- ~Cuántopagadeaguaa! mespor las fuentesqueutiLiza?

FUENTE CANTIDAD DE DINERO CANTIDAD DE
USADA

AGUA

TuberIaspüblicas

TuberIasprivadas

Pozo(s)pCiblico

Pozo(s)privado

Ojosdeagua

LLuvia

Quebrada/rIo

Puestospüblicos

Otros, ~,que?

3.2- ~,PreferirIapagarmasporquehalla aguatodos los dIaso pagaIa
seguiren Ia misma situación?

misma que hoy dia y

3.3- ~,Cuántomasestarladispuestoapagar.Porqué7

3.4- ~Cuantosson los engresosmensualde su familia?

3.5- ~,Sino tiene conexiónprivadaa Ia tuberia, compariaun por$US
Si E] porgue?
No [1porque?

~Quisieraopinaralgomassobreesteasuntodel aguapotable?

83,-?

GRACIAS PORSU COLABORACION’





ANNEX 14 2~OIJESTIONNAIRE

INVESTIGACION SOBREUSO DE AGUA POTABLE
EN LA CIIJDAD DE JUIGALPA

ALCALDIA DE JUIGALPA EN COLABORACION CON IAIIL

PresentaciOn: A la AlcaldIa de Juigalpa le interesa hacer una encuestapara mejor tratar Ia
situaciOn del agua en Ia ciudad. Todo esto es importante para Ia comunidad y su familia en
especial.Necesitamosapuntarsus respuestasparano olvidarlas. SOlo Ia AlcaldIa usaestos
datosenconfianza.Usteddeseacolaborarconnosotros?
Liena con sumama.Leelacompletoantesde Ilena!

I. Datosgenerales:
- Fecha:
- Nombresy apellidos:
- Barrio:_______________________Zona:_______________________________________________

- Niimero de miembros de Ia farnilia _____ ____ ___________________

- OcupaciOndel encuestado.______________________________________________________
- Nivel académico:Primaria: El Secundaria:El

II. Aspectosde investigación:
2.1- Mencionarlas fuentesde donde obtieneagua:
TuberIas: privado El

piiblicas El
Pozo(s): privado []

páblicas El
Ojos de agua: []
Lluvia: []
Quebrada/rIo: [I
Otras: [] ~,Quáles?
2.2- ~,Cu~ntoaguausaaL dIa por todaslas gentesde su familia (en litros pordIa) y de que

fuente?

FUENTE USO TOTAL (litros ~or dIa)

TuberIasprivadas [I

TuberIaspéblicas El

Pozo privado [J

PozopiThlico []

Ojosde agua [1

Lluvia El

Quebrada/rIo El

Puestosptiblicos []

Otros, j,que?

Niños

Universidad:El Ninguna: El





2.3- ~Comoese! suministrode aguaa sufamilia eninvierno y verano?

FUENTE OBTIENEAGUA

INVIERNO VERANO

TuberIas privadas E] El

TuberlaspiIblicas {J [I

Pozosprivados El El
Pozospóblicos [] [1

Ojosdeagua El E]

Lluvia El El
Quebrada/rIo [1 El

PuestospñbLicos [I [I

Otros, ~,que?: El El

2.4- Mencionelos usosque da a] agua,Ia cantidaden litros por
fuenteen que seobtieneeL agua.

dIa, horademayoruso y

USOS CANTIDAD
(Iitros/dIa)

HORA
MAYOR

DE
USO

FUENTE

Paracocinar [I

-Tomar [I

-Lavar los platos El

-Limpiar Ia casa El

-Lavar las ropas [I

-Lavar las manos El

-Bañarse El

-Servicioshigiénicos [1

-Jardines El

-LavarvehIculos []

-Animales El

-Otrosusos,~,que?~

2.5- ~,Cuántosmetrosc(ibicosde aguausaseg(inel recibodel !NAA, (Consumoactual)?





2.6- En qüe almacena usted eL agua, cuántos Litros a!macena y que uso da a este agua?

EN QUE ALMACENA CUANTOS LITROS USOSDE AGUA

Balde []

Pila El

Tanque El

Cántaros El

Barriles El

Otros,que?:

2.7- Queopinaustedsobreel aguasegünlas siguientesfuentes?

TuberIas:
El sabrosa
El fresca
El no pesada
El no causa

enfermedades
El clara

[] fea

El tibia
[I pesada

El causa
enfermedades

El oscura

Pozoprivado:
El sabrosa
El fresca
[I no pesada
[I no causa

enfermedades

El clara

[1fea
El tibia
El pesada
El causa

enfermedades

El oscura

Pozo püblico:
[] sabrosa
El fresca
El no pesada
El no causa

enfermedades

El clara

[] fea

[I tibia
El pesada
El causa

enfermedades
[] oscura

Ojo de agua:
El sabrosa
[] fresca
[] no pesada
El no causa

enfermedades

E] clara

El fea
El tibia
[] pesada
El causa

enfermedades
[] oscura

Lluvia:
[] sabrosa
[Jfresca
[] no pesada
El no causa

enfermeclades
[] clara

El fea
El tibia
El pesada
El causa

enfermedades
El oscura

Quebrada\rIo:
El sabrosa
El fresca
[I no pesada
El no causa

enfermedades
El clara

El fea
El tibia
El pesada
E] causa

enfermedades
[I oscura

El
Puestospuiblicos

sabrosa []
Otros, ~que?

fea [] sabrosa [I fea
[I fresca [I tibia [I fresca [I tibia
[1no pesada [I pesada El no pesada [I pesada
El no causa [] causa El no causa [] causa

enfermedades enfermedacles enfermedades enfermedades
[Iclara [I oscura [] clara [I oscura





2.8.- El aguade tuberIa estatratadoconcloro. Ustedtratael aguapor los siguientesusos,
a su casalo mismotambién?______________________________________________________

- Tomar: Si [1 no [}
- Cocinar: Si [] no []
- Lavar los platos: Si [] no [J
- Banarse: Si [] no []

2.9.a- CadacuántosdIasIlegael aguaa sucasay porcuántashoras?

2.9.b-~PorcuãntasdIassus reservasde aguasirve?
ldIa []
2 dIas [1
3 ,‘ []

Mas de 5 dIas []

2.9.c- ~De qué fuentehalaaguacuandoseagotansus reservasy aguano vienedesde
tuberIa;cuántoslitros halay cuantopaga poresto?

FUENTE CUANTO PAGA (C$) CUANTOS LITROS HALA

TuberIasprivadas []

TuberIaspuiblicas [1

Pozosprivados [1

Pozosp(iblicos II]

Ojosde agua [J

Lluvia [1

Quebrada/rIo []

Puestospüblicos []

Otros, ~que?:

CADA CUANTAS DIAS CUANTAS
HORAS

TIENE CONEXION

PRIVADA PUBLICA

Diario [1 [] []

Cada2 dIas [1 [1 [1

Cada 3 dIas [] [] []

Cada4 dIas [1 [] []

Cada5 dIas [1 [1 [1

Masde 5 dIas [I [I []

4 ‘I

5 ‘I

[1
[]





2.9.d- A quedistancia(en yardas)seencuentransus fuentes de agua?

FUENTE DISTANCIA

TuberIas privadas [I

TuberIaspüblicas []

Pozosprivados El

Pozospüblicos {]

Ojosde agua []

Lluvia El

Quebrada/rIo El

Puestospñblicos [I

Otros, ~,que?

2.9.e- ~,Dequefuente,como,enque y quiéntransportael aguacuandoseobtienefuera
de sucasa?

FUENTE COMO
(Medio de
transporte)

EN QUE QUIEN
(niños,adultos,

abuelos)

TuberIasprivadas El

Tuberlaspüblicas El

Pozosprivados []

Pozospüblicos El

Ojosdeagua [I

Lluvia E]

Quebrada/rIo []

Puestospuiblicos []

Otros, ~que?:

2.9.f- ~Cuántasvecesa la semanarealizaIa actividad de halaragua?
o veces []
1 vez: El
2 veces: El
3 ,‘ [1
masde3. []





2.9.g- ~Cuantashorasnecesitaparahalaragua?

2.9.h- ~Estásatisfechoconel serviciode aguapotable?
Si: El ~Porqué?:

No: [] ~Porqué?:

2.9.i- ~Quedesearlaquesemejoreenel serviciode agua?Mencionesolo los dosmas
importantecosas.
1.
2. ________





III. Asnectosfinancieros:

3.1- ~Cuántopagadeaguaal mespor las fuentesqueutiliza?

FUENTE CANTIDAD DE DINERO
(en cordobas)

TuberIasprivadas [I

TuberIaspéblicas [I

Pozoprivados []

PozopCiblicos El

Ojosdeagua [J

Lluvia [I

Quebrada/rIo [I

Puestospéblicos El

Otros,~que?:

3.2- ~QuePreferirla?:
El pagarmasparateneraguatodos los dIas
El pagar la misma que boy dIa y seguiren la mismasituaciOn?

3.3- ~Cuántomasquierea pagarcadames?

3.4- ~Queopinia ustedsobreel preciode agua?

3.4- ~,Cuantossonlos egresosmensualde su farnilia?

3.5- ~Si no tiene conexiOnprivadaa la tuberIa, comprarIaun por550,-cordobas?
SiEl no[]





IV. Asnectosde sanitacion

4. 1- ~Quetipo de serviciohigiénicotiene?

[]Letrina consubmidera
[]hnodoro

4.2.a-
[]No

Quisieraopinaralgo massobreesteasuntodel aguapotable?

El Letrina conbalde
[] Otros,~que?:

~Tienesu familia problemascon drenajede aguade lluvia?

El Si, ~queproblemas?:

4.2.b- ~Tienesu familia problemascon drenajede aguadomésticocomo lavar los platos
y lavarlas ropas?

[] No [] Si, ~,queproblemas?:

4.3.a- ~Hastadondeusteddrenajesu aguasucio?

[1La caLle El El rio [I El jardIn

El Fosaséptica El Otros, ~que?:_______________

4.3.b- ~Comousted drenajesuaguasucio?

[1Con tubo de desagUe El Con cuneta
El Otros, ~que?:

4 4- ~,Despuéso antesqueactividadesustedlava las manos7

El Antescocinar [I Despuéscambiarel bebé
[] Antes Ia comida [I Despuésel usode servicioshigiénicos

4.5- ~Cuantaspersonasde sufamilia tuvieron las siguienteenfermedadesenel año
pasado?

El Gripe, ~cuantas? [1Diarrea, j,cuantas?
[] Malaria, ~,cuantas? [] COlera,~,cuantas?_

El Por el jardIn

FIN DE ENCUESTA,GRACIAS POR SU COLABORACION!





ANNEX 15 WATER-ST IPPI V SYSTEM

§ 15.1 Water production

The systemis suppliedwith waterby 7 wells andpumps,divided in 3 groups:El Consuelo,
Las Limas andCuisala.
With thesepumpsa monthly flow of 159,260m3 (= 922 GPM, May 94) is produced(See
Annex 19 table4). -Beforethe startof therehabilitationproject, theproductionof the
pumpingfields mountedup to a total of 440 GPM.-
In the summerthe productionis somewhatlower thanin thewet seasonbecausethe rains
andthe river table influencethewater availability of the wells.
At theend of 1990, 35,1 % of thepopulationwas connected.At the moment46% of the
Juigalpinoshasa connection.3It is expectedthat 7000householdscanbe coveredwith
1,500 GPM.

§ 15.2 Watertreatmentand distribution

From thepumpingfields the water is transportedto thechlorineunit throughanasbestos
cementpipeof 12” whereafterthewater is divided into a pipeof 6” and oneof 12”, which
supply waterto the low system(6”), which consistof the zones4,7,8 and to the high
system(12”), whichconsistsof thezones1,2,3,5,6.The high systemconsumes75% of the
total suppliedwater (seefigure 3 ;Map of the PipedSystem).
The 6” line copeswith 180 GPM while the 12” line distributes850 GPM.

The systemcapacity(2000GPM) is sufficient for the next 10 years.Departingfrom a
populationof 50,000at themoment.4But whenwe leavefrom theassumptionof 42,000
peopleliving at themomentin Juigalpa,thenthecapacitywill be sufficient for thecoming
15 years.

§ 15.3 Possibleotherwatersources

A geologicalstudy that wasperformedin the year 1992, resulted in five newsites to the
south of Juigalpa,which offeredpossibilitiesfor the exploitationof potablewater.Although
up to now no dataare availablewith respectto possibleyields, it canbe expectedthat

exploitablepotablewater canbe found in the surroundingsof Juigalpa.A productionof an
extrafew hundredGPM eventhough, seemsto lie within reachin the short- to medium
long-term.5

~ INAA, (1994) ProycctoAgua PotableJuigalpa,informc Final. February 1994.Juigalpa,Chonta-
Ics, Nicaraguapage26

‘~ Ibid

5 SIS, (1991). Fourth technical mission. July/August 1991, The Hague, The Netherlands





§ 15.4 Water storage

Thezonesservefor limiting the waterby ‘rotation’. Every zonegetswaterevery4 days.
In the high systemthereare2 storagetanks,with a total capacityof 230,000gallons.(875
m3). They hardly storewaterbecausethey are constructedat theend of the line.

§ 15.5 Houseconnection

A houseconnectionis madeat a 0.5” or 1” pipe. the watermeter is placedoutsidethe
houseto makeit reachablefor the meter readers.





ANNEX 16 NOT ACCOUNTED FOR WATER-USE

§ 16.1 Introduction

Oneway of increasingthe availablewater in Juigalpais increasingtheproductionof potable
waterthroughmorewells andpumps. Anotherway howeveris decreasingthe lossesof potable
water.Previousinvestigations,indicatedthat30-40%of theproducedwaterwaseither lost
throughleaksin thesystemor not accountedfor due to administrativeproblems.6This para-
graphtries to give an insight in the actualsituationof waternotaccountedfor. For this the
reportof theThird TechnicalMission(SIS, 1989)wasgratefullyusedasa guideline.

§ 16.2 Waterbalance

The following balanceexists:7

PRODUCTION = Q + accountedquantity of potablewater

Q consistsof quantity of water, build up from.
1. systemlosses
2. meterdeviations
3. not functioningwatermeters
4. illegal connections
5 humanmistakeswhilst readingwatermeters
6. humanmistakesduring the administrativedataprocessing

It is likely that a greatpart of productioncan be ‘recovered’ by increasinginsight in ü. In the
following eachof the differentpoints 1-6 is commentedupon with the findings of the investiga-
tion

§ 16.2.1 Systemlosses

The systemlossesareestimatedto lie within theorder of 25% at the moment.But it is not
exactly known. INAA hasno recordsof thenumberof leaksthat are repairedannually, neither
do they know the quantityof waterwhich leavesthesystemthroughtheseleaks.
It still is one of themostimportantquestionsto be answered.Sincethere is no usespendinga
lot of (foreign)capitalon productionincrease,while in the sametime this costlywaternever
reachesthepeople.Not only from a financialpoint of view, but alsofrom a environmental
point of view.

~ SIS, 1989 Third icchnical mission. The Hague,The Netherlands.

Ibid





The successive
3~dand4th technicalmissionsinstructedby SIS alreadyindicateda way to

establishthe systemlossesthroughmeansof a relatively cheaptest.
To geta better ideaof the systemlosses,theauthorsproposedto INAA to install two 2” water
metersin two differentpartsof town (zone4; barrio Madrid and zone7; barrio Hector
Ugarte,nearRedCross). (Seeannex20 ;Proposalfor Meter Installation).
Theseparticularpartsareconnectedto the systemonly by onepipe. Once themeterswere
installed, and the systemchecked,the watermeters-readingsof thedifferenthouseholds(a
averagenumberof 150) connectedto thesesystemscould thanbe comparedwith thereadingof
the systemmeters.(This experimentis highlighted intomoredetail in annex17 ;SystemLosses
Check).
Unfortunately time provedto be too shortand INAA-Managuatoo occupiedto get it fixed.

§ 16.2.2 Meter deviations

The aspectof meterdeviationsis difficult to improve. Verifying thewatermetersis seldom
done.The importanceof an exact, reliablemeasuringis still underestimated.But it mustbe
said that improving themeasuringsystemonly haslittle influencein decreasingthesystem
losses.

§ 16.2.3 Not functioningwatermeters

During the researchit wasobservedthat quite a numberof watermetersdo not function
properly. They eitherhavea not functioningmeasuringsystemor the figure can’t be read.The
latterdue to scratchesof themeterglass(most metershoweverhavea plasticcap)or meters
who havebecomecoveredwith mud. Problemscausedby meterswith technicalfailures,are
difficult to avoid However,in theopinionof the investigators,a lot of difficulties related to
not properlyfunctioning watermeterscould be avoidedwhenthesewere properly installed.

All metersare installedat groundlevel. This is quite acceptablein placedwith apavedstreet
and footpathand a whenthemeterboxeshavea proper lit, althoughtheseplacesstill need to
be maintained.But mostof thestreetsof Juigalpaareunpaved,often resulting in a muddy
streetwhenraining.This in its turn oftenresults in watermetersdisappearingunderneaththe
soil or meterboxesfilled with mud. This not only makesit difficult to readthe metersoncea
month, it also results(in the long(er) run in meterswith scratchedplasticcover,which makes
it impossibleto read.Moreover it alsomakesthat peopleare little concernedtaking careof the
watermeter thatcostthem somuch.
Onceit is impossible(or to difficult) for a INAA employeeto read a meterhe notesdown the
usewhich he estimatesbaseduponthe previousreadingand the numberof peoplethat live in
thehouse.In practicethis figure oftenprovesto be to low, thus resulting in lower incomefor
INAA (almost2000US$ a month,seecalculation§ 16.2.3.3 ;Calculations).





On the other hand the electricity meters installedby INE proof that it is possibleto havea
systemwhich enablesreadingall themeters.
It is stronglysuggestedto install themetersin a differentway or in a differentplacee.g. inside
the house.This will makepeopleto takemuchmorecareregardingtheirwatermeter. As
showedabovethis will saveINAA a lot of money.
Becausethe installationis a nationalpolicy it must be proposedto INAA headquartersin
Managua.On a nationalscalethebenefitswill be evengreater.

§ 16.2.3.1Not accountedfor waterbalancefor themonthof May 1994

§ 16.2.3.2Introduction
In thefollowing,points 3 and6 of the ‘Not Accountedfor Waterbalance’areworkedout for
the monthof May 1994. The informationwas obtainedby looking into the ‘route books’ and
the ‘computerbooks’ at INAA Juigalpa.
The influenceof bothpoints wascalculatedby comparingthe ‘route book’ (whereinalso the
‘not functioningwatermeters’are noteddown in, with the ‘computerbooks,which give the
total amountof paidfor water.
To estimatetheamountof not accountedfor water, thedifferencebetweenthetotal quantityof
usedwateris calculated.
This wasdonefor the monthof may ‘94, which canbe found in thecomputerbooksunder
June.This is becausethebills aredistributedin this month.
The productionof thepumpingfields, is given for themonth in which thepumpsproducethe
water (May = May).

§ 16.2.3.3Calculations
The total quantity of factored/accountedwater is calculatedin the centralcomputersystemof
Managua.For June,this is 103,839.00m3, for which theconsumerspaid 125,05890 C5. This
gives anaverageprice of 1,20 C5/m3 (1 Cdrdoba= 0,14 US$).

The total amountof consumedwaterwas computedmanually with the lecturesof thewater
metersfor themonthof June.A total of 89,616.00m3 was found, for a numberof 3433
connections(=n).
Also 363 not functioningwatermeters(=r) wherediscovered;10,6% of # of connections.
Oneof thesedefectmetersis theone of thehospital of Juigalpa,wherethey use8000
m3/month,accordingto INAA.

The meanconsumptionfor these3433 connectionswas earlieron computedto be 26,1 m3 for
May 1994. (According to the 20 of the 21 available‘route books’; including all functioning
connectionsexceptfor the hospital (which watermeter is not functioning)).
Thusto estimatetheconsumption:

= n + r

nioLal = 3433 + 363 = 3796





According to the computer books there are 4140 connections.
4140 - 3796 = 344 connections are written down in the one book that was not available.
The percentage of ‘broken’ connections was calculated to be 10.6. This gives a total of 399
meters not functioning (=R). (Including the one of the hospital).

The total water-use can be computed in the following manner:

* N + Hospital = Consumption

26.1 * 4139 + 8000 = 116.043 m3 (May ‘94)

To visualize this: It equalsa water tower with a baseof 10 * 10 meters and a height of 116
meters.

Whencharged.INAA would earn14.640cOrdobas(= 2.065 US$) everymonth.

This difference can only be caused by failures in copying the figures form the ‘route books’ to
the ‘computerbooks’, by a wrongestimationof theconnectionswith a ‘broken’ or not reada-
ble watermeters,and by miscomputationsin calculatingthe total water-use,sincethis was
donemanually.
If partingfrom theassumptionthat copyingmistakesboth result in too high notationsaswell
astoo low notations,thus cancellingone another.Thenthemajorreasonfor the difference
in ‘used water’ and ‘paid for water’ is causedby estimating the water-useof families with
a ‘broken’ meter too low.

Partingfrom theassumptionthat theamountof ‘not payed for water’ is 12,200cubic meters,
thenthis meansthat everyconnectionwith a ‘broken’ meteruses26,1 ± 12,200/398=

~ More thentwice asmuchasthe averageconsumptionof functioningwatermeters.

§ 16.2.3.4Systemlosses
With a figure of 116,043.00cubicmetersfor thetotal consumption,which seemsfor the
momentseemsto be themostreliable,computationof the systemlosseswill give a lossof 1 -

116,043.00/159,260.00(produced)= 27 %. This is significantly less then the35% that was
computedby theINAA for this monthof May 1994. (Seetable6 ;ProductionversusConsump-
tion). This differenceis causedbecauseof thefact that INAA usesthecomputerbooksfor the
calculation,while the percentageof 27 was calculatedwith the 20 of the 21 availableroute
books.As said before,thefigures in the route bookscorrespondcloserto the truth.





§ 16.2.4 Illegal connections

The research resulted in the assumption that little or no families have an illegal connection.
Whatdoeshappen,is that multi-family connectionssellwater to a greaternumberof family’s
thaninitially appliedfor. This point howeverwill haveonly little effect on U.

§ 16.2.5 Human mistakeswhilst reading water meters

A partof this problematicnaturewasalreadydiscussedunderad 3. Humansmakemistakes,
and this hasto beaccepted.But thenumberof mistakesthat happenstrongly dependon the
quality of thewatermeters.
As mentionedabout10% of the metersareimpossibleto read,another5-10%aredifficult to
readbecauseof scratchesor condense.8
Also still somemetersindicategallonsinsteadof cubic meters.
A simplesolution is useonly watermeterswith glasscapsinsteadof plasticones,sincethey
cannotdamagesoeasily.Anothersolutionwould be only to use ‘wet runningwater meters’
sincethesedo not condensesoeasily.But specialattentionmustthenbepaid to a proper
installation.
With the moneythat is gainedby a higher ‘paid’ consumptionbecauseof well functioning
watermeters,thebrokenor improperly functioningonescan simply be exchanged.

§ 16.2.6 Human mistakesduring the administrative data processing

INAA Juigalpahastwo bookkeepingsto administerthe readingof the watermeters.The ‘route
books’ areusedto note downthe readingsof themetersonceeverymonth.As mentioned
above,whenthe metercan’t be read,the figure is estimated.Theotherbooks,the socalled
‘computerbooks’ list thefigures that the usersactuallypay for. Theconsumptionsfrom the
‘route books’ arecopiedinto the ‘computerbooks’ and sendto the capitalof Managua,where
they areput into the computer.Herethe bills areprinted which in thereturn aresendto
Juigalpato be distributed.This is not only a time consumingprocess,more thanthis it increa-
sesthe chanceadministrativemistakes.
A comparisonbetweenthe ‘route books’ andthe ‘computerbooks’ gavea differenceof 14,354
m3 for themonthof June1994. An equivalentof 12% of total consumptionof that same
month!
This thereforestrongly asksfor a different methodof processingdata.In both interests,it
would be better to let this part be handled totally be INAA Juigalpainsteadof INAA central,
Managua.Increasingtheresponsibilityfor thedepartmentsin generalwill lead to greater
efficiency and a betterservice in water. And that’s in the interestof all people.

8 Informationobtainedduring the ‘Field Observation’.





ANNEX 17 SYSTEMLOSSES CHECK

§ 17.1 Introduction

As said in annex 16 ;Not Accounted for Water—use, it was proposed
to perform a system losses check in two different parts of
Juigalpa. With the help of this test it is possible to establish
the amount of water that is lost in the main supply pipes of the
system up to the level of a water—meter connection.

§ 17.2 Short description of the test

Isolate a part of the system -with approximately 100 connections-
completely. Provide this section with one supply pipe, in which a
well functioning, verified water meter is being installed. The
diameter has to be fairly big, but not to big, because then the
meter will be unreliable when the water flow is low, since the
water meter is installed in the initial part of the pipe.

FIGURE 2 Test plot

Make sure that the stopcocks (a, b, c and d) shut well. Then take
stock of the following data:

1. Total length of pipe in the test plot.
2. Number of persons in the test plot.
3. Number of connections in the test plot, divided into

households, industries, public tappoints and go-
vernment buildings.
4. Number of metered connections.
5. Number of not metered connections.

Observe for two months de water meter in the supplying pipe in the
actual situation of the test plot. Let the meter be read by two
different persons to decreases the role of human errors. Check the
two readings immediately after surveying.
Also check the metered connections during those two months. Control
this labour as well, again to reduce the factor of human errors.

Once this ‘zero-situation’ is established clearly, the test can
start.

watermeter





Once this ‘zero-situation’ is established clearly, the test can start.
It means that one different improving measure is performed at a time in the testplot and that
afterwards is concluded what the results are. Examples of these measures are:

AChecking the plot for humid places, small leaks and big leaks.
B. Having the ‘inside’ installations of the connection inspectedwithin the testplot.
C. Letting one ‘meter route’ being executed by two personsworking independently.
D. Controlling the water meters for functioning.
E. Installing water meters at connections which arenot metered.
F. Replacing old meters by new ones.
G. Making changes in the administrativeprocessingof thegaineddata.

If every step is performed successively and every time the use is surveyed by two independent-
ly workingpersons,thena insight is createdin theeffectsof thedifferentmeasures.
This way insight is obtainedin how big U is at thestart and at the end.Next to it knowledgeis
obtainedconcerningthe water-useper headof the population.Also it is possibleto createa
improving plan for thedistributionsystemof thecity becauseof this gainedknowledge.
At lastsomedistinct figures can be computed,like:

- Number of leaks permeterpipe.
- Number of peopleperconnection.
- Water-use at not meteredconnections.
- Water-use at metered connections.
- etc.





ANNEX 18 WATER OUALITY

§ 18.1 Introduction

Water brings many things to life, but water of bad quality can also take lives. This annex deals
about the quality of thepipedpotablewaterin Juigalpa.

§ 18.2 Water quality control by INAA

Since 1990, INAA executes a programme named ‘PRONCAGUA’, part of a national program-
meto control and increasethe quality of potablewater.
In July of the following yearbacteriologicalanalysisweremadein therenew established
laboratory.During thesamemonth2 chlorinationinjectorswere installed,onefor the6” line
andone for the 12” line. In the beginningthesewere operatedmanuallyand becauseof the
availability of only one operatorfor no longerthan8 hourseachday.9
The systemhowever,functionscompletelyautomatically,for the last two years,and thus
chlorinates100% of the water24hoursdaily

Thepotablewater, distributedby INAA is analyzeddaily at the injection point in thesystem.
Theseanalysisshow that in 100% of thecasesthe level of residualchlorine is lower then 1,5
mg/I. Furthermore,water monstersfrom thedistributionsystemshow that theminimum level
of residualchlorine staysabove0,5 mg/I. The latter testsareperformeda few times per
month. Onceeverymonththeagua in the systemtanksare analyzedfor their bacteriological
quality. In 1993, 88% of thetestswere negative,which indicatesthat the standardswere met.‘°

§ 18.3 Negativeimpact of no-daily supply

Nevertheless,it goeswithout sayingthat it is not beneficiaryfor thequality of the potable
waterwhenit staysmt the systemfor 3 or 4 days or evenlonger.
- After closingthe valveof acertainpartof town to distributethe waterin anotherpartof the
city, it is unavoidablethat a certainamountof water staysbehind in thepipes.The amountof
chlorine cannotkeepthequality at an acceptablelevel for 4 daysor longer. Thereforea certain
amountof waternot fit for humanconsumptionwill exit the systemand enterat household
level onceit is againthereturn to receivewater.
Another aspectis that becauseof themany leaks, contaminatedwater will enterthepipes
during low pressuresand influencethe waterquality of potablewater in a negativeway.

~ INAA, (1994) Proveclode Aeua PotableJuigalpa.Informe final. February1994,Juigalpa,Chontaics,
Nicaragua.

‘° Ibid





§ 18.4 Street opinion

ThoughINAA statesthat the quality of thesystemwatercannotbe questioned,manyof the
directwaterusershaveanotherview. The authorstalkedaboutthe quality with severalciti-
zenswho seriouslyhad doubtsaboutthewater theyneededfor eatinganddrinking. During a
certainperiod therewasa rumourgoing aroundthatthepotablewatercausedmany peopleto
suffer from diarrhoea.
A quick few into the results of the questionnaires that were handed out, revealed that 9 out of
102 families (=9%) statedin the questionnaires that they believed that piped potable water was
causing diseases!





ANNEX 19 TABLES AND GRAPHICS

TABLE 1 MEAN ANNUAL RAINFALL IN JUIGALPA

MONTH 05 06 07 08 09 10 ii 12 Oi 02 03 04 YEAR-
LY

RAINFALL
millimetre

i04 215 i50 190 280 240 69 33 26 8 8 iO 1333

Source:TH Delft, (1984). Sin aguano hay vida.

[‘ABLE 2A POPULATION FIGURES DERIVED FROM DIFFERENT SOURCES

HOUSEHOLDS

Municipality 80,000 10,000 8

INAA 60,000 - -

INAA 50,000 7,700 6.5

INE - 6,064 -

MINSA 34,755 6,788 5.1

Research - 7 0

USED FIGURES 1 41,407 6,788 j 6.1

SOURCE POPULATION PERSONS/HOUSE





TARLF. 2R POPIJTATION OF TI-U~CITY OF .TIJT(A1 PA IN 1QQ4

MEDIATED FIGURES11 MINSA FIGURES

The figuresgiven are mediatedaccordingto the mannerdescripedin annex4.

I? The following numberswereextrapolatedfrom 1984 numbers(TH Dcift, Sin aeuano hay vida), sinceno more

recentdatawereavailable.Thereforetheyshould be usedsimply as an indication,more than ‘hard’ information

[ZONE # HOUSES I/INHABITANTS # HOUSES

1 597 3,642 597 3125

2 1097 6,692 1097 5503

3 854 5,209 854 4152

4 876 5,344 876 4823

5 671 4,093 671 3479

6 943 5,752 943 5032

7 960 5,856 960 4671

8 790 4,819 790 3970

TOTAL 6,788 41,407 6,788 34,755
Source: MINSA, investigation concerning the numberof malariacases,July 1994.

TABLE 3 # OFCONNECTIONSPERZONEIN RELATION WITH NUM-
BER OF PEOPLE

ZONE # OF
HOUSES

# OF IN-
HABITANTS

# OF
CONNECT.’2

CONNECT./
HOUSE

CONNECTION/
INHABITANT

1 597 3125 455 077 0.146

2 1097 5503 310 020 0.056

3 854 4152 810 0.95 0.20

4 876 4823 328 0.37 0.068

5 671 3479 583 0.87 0.168

6 943 5032 257 0 27 0.05 1

7 960 4671 412 0.43 0.088

8 790 3970 387 0.49 0.097

TOTAL 6,788 34,755 3,542 0.521 0.102

Source:MINSA and INAA, July 1994.





TABLE 4 MONTHLY PRODUCTIONOF POTALBLE WATER IN JUIGALPA IN 1993, (xl000) m3.

MONTH LIMAS
1

LIMAS
2

LIMAS
3

LIMAS 4 CONSUELO
1

CONSUELO
2

CONSUELO
5

CUI-
SALA

TOTAL M3 [ TOTAL
L GPM

JANUARY 24 3 4.7 18 0 8 0 4 3 28 0 12.8 25.7 125 8 744

FEBRUARY 20 6 6 2 5 8 9 0 21 7 24 3 11 2 23.3 122.1 722

MARCH 220 150 - ii 3 226 211 112 23.9 127.1 752

APRIL i9 9 149 206 106 158 47 7.1 22.9 1165 689

MAY 21 0 111 1 2 10 0 16 2 8 4 7.4 23.6 98 9 585

JUNE 22 6 19 2 17 3 7 4 20.9 19 3 9.8 24 1 135 6 829

JULY 23 3 15 9 18 6 5 3 22.3 22.8 iO.9 24 4 143 5 849

AUGUST 237 158 193 41 231 244 110 242 145.6 861

SEPTEMBER 23.4 15 6 11.2 - 22.5 264 11 6 23.0 133 7 817

OCTOBER 24 6 16 5 12 6 BROKEN 24 5 29 3 12.4 23 5 143.4 876

NOVEMBER 22 3 15 7 12 1 1 5 22.7 28 4 11 4 21 3 135.4 828

DECEMBER 23 5 17 1 1 8 BROKEN 24 0 31 2 12 2 20.8 130 6 798

Source~INAA, (1994). ProyectoaguapotableJuigalpa Informe Final. February1994, Juigalpa,Chontales,Nicaragua.





TABLE 5 MONTHLY PRODUCTIONOF POTABLE WATER IN JUTGALPA IN 1994, (xl000) m3.

MONTHS LIMAS
NO 1

LIMAS
NO 2

LIMAS
NO 3

CONSUELO
NO. 1

CONSUELO
NO. 4

CONSUELO
NO 5

CUISALA
NO 1

PRODUCTION
TOTAL

JANUARY 23,18 16,26 9,93 17,71 31,22 11,78 20,37 130,453.0

FEBRUARY 22,21 14,35 14,11 18,22 32,55 7,77 16,91 126,117.0

MARCH 29,92 17,34 19,70 25,34 36,25 15,41 8,34 152,286.0

APRIL 28,29 13,69 17,28 21,84 26,85 13,03 18,06 139,0360

MAY 28,89 12,58 28,21 24,94 27,04 15,64 21,97 159,260.0

Own observation 28,08 04-05 11,91 06-94 27,21 22,98 26,28 15,63 N.O 132,090.0

JUNE 29,12 i2,i5 26,11 25,58 29,85 15,55 21,31 159,6600

Own observation 28,26 02-06 12,36 O7-’94 25,71 22,98 28,68 15,10 19,95 153,0400

JULY

AUGUST

SEPTEMBER

OCTOBER

NOVEMBER

DECEMBER

[~~~TALS 161,60 86,359 115,326 133,631 183,749 L 79,183 106,960 866,812.0

Source:INAA, July 1994





TARI,E ~ PRODTJCTIONVVT~S1l.SCON~TTMPTIONINAA .1~I]1GALPA

MONTHS PRODUCTION
M3

PRIVATE
CONSUMPTION

MUNICIPALITY
CONSUMPTION

TOTAL
CONSUMPTION

LOSSES13M3 LOSSES% PUMPING
HOURS

JANUARY 130,4530 86,6810 12,6670 99,34800 31,105.00 24 4,593.0

FEBRUARY 126,1170 80,1570 12,517 0 92,67400 33,443.00 27 3,760.0

MARCH 152,286.0 85,157.0 11,7030 96,860.00 55,426.00 36 4,672.0

APRIL 139,0360 88,312 0 10,949.0 99,261.00 39,77500 29 4,413 0

MAY 159,2600 91,7270 12,112 0 103,83900 55,421.00 35 5,135 0

JUNE 159,6600 94,4860 12,068 0 106,554.00 53,106.00 33 4,936.0

JULY 12,504.0

AUGUST

SEPTEMBER

OCTOBER

TOTALS 866,81200 526,52000 72,01600 598,536.00 268,27600 31 27,5090

Year 1994 Source:INAA, 1994

i3 Theseare the quantvtiesnotaccountedfor Eitherbecauseof technicalproblemslike leaksor unproperlyfunctioningwatermeters,or becauseof administrativeproblemslike

incorrectreadingof themetersor incorrectprocessingof data





TABLE 7 NUMBER OF PEOPLE PER HOUSEHOLD

Group Rich Middle Poor Private con. Public con. Total

Number 116 25 79 34 34 220

x14 6.9 7.2 7.2 7.0 6.9 7.0

Source: Questionnaires

TABEL 8 DIVISION IN PRIVATE ANDPUBLIC CONNECTIONS

Group Rich % Middle
%

Poor % Privatecon.
%

Public con.
%

Total
%

Private
con.

74 87 77 100 0 77

Public
con.

26 13 23 0 100 23

Source:Questionnaires

TABLE 9 TOTALS OF WATER-USE

Group Rich Middle rPoor Private
con

Publiccon. Total

n

x liters

18

67 4 57.5

52

67.0

29

68 1

31

72.3

158

66.1

Source:
n:

Questionnaires
Numberof returnedquestionnairesfor that specific group

14 The meaning of~ is ‘mean x’
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TAffl,F, it) PAYMENT PER M3 W1WN ORTAIWED ALQTHERTHAN
NORMAL SOURCES(IN C~

Group Rich Middle Poor Private
con.

Public con. Total

Private con. 22.8 26.0 28.4 29.6 17.5 25.0

Publiccon. 28.3 13.8 26.6 17.9 41.3 26.8

Private well 18.3 27.9 18.1 22.5 14.0 20.4

Publicwell 26.0 25.8 9.0 - 27.0 18.7

Spring - - - - - -

Rain - - - - - -

River 4.55! - - - - !

Water yen-
ding

31.1 18.8 17.2 25.0 22.1 27.5

Source:Questionnaires

TABLE 11 WILLINGNESS T0 PAY

T Group Rich Middle

I II

Poor Privat
con

Public
con.

Total

Pay % 75 9.8 53 12 68 12 90 14 79 14.3 69 10.8

No% 25 - 47 - 32 - 10 - 21 - 31 -

-Source Questionnaires
Pay =Paymore for receivingwatereveryday.
No =Paythe sameand remain in thesamesituationof water service(onceevery four

days)
I Indicatesthepercentagein a certaincategorythat choosethat specificanswer.
II Indicatestheamountof money that theywould like to spentextra(in Ci).

TARLE 12 ~ATE~FACTION

Group Rich Media Poor r~rivate con. Publiccon. Total 1
Yes(%) 33 71 46 52 27 42

No(%) 67 29 64 48 73 58

Source:Questionnaires
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TARI.F. fl PRICE OF CONNECTION

Group Rich Media Poor Private
con.

Publiccon. Total

Price % too
high

61 61 64 71 32 38

Price is
good %

39 31 36 29 68 62

% Satisfaction
Division of satisfaction over different user groups

Rich Middle Poor Priv con PubI. con Total

SourceSQuestionnaires





TABLE 14 DIVISION IN PLACESWHEREWATER IS OBTAINED

Group Total %

Private connection 65

Public connection 20

Privatewell 6

Public well 3

Spring 2

Rain 3

River 0

Other 1

Source:Questionnaires

%
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Legend

Specific source
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TABLE 15 DISTRIBUTION OF WATER-USE 1

Group Rich —

x %
—

Middle

n ~
—

Poor —

n x %
—

Private_con. Public_con. Total

n x % n x % n x %

Cooking 83 2 7 4 14 4 7 7 47 3 5 6 28 2.8 4 27 4.8 7 144 3.2 5

Drinking 82 2 4 4 14 2 5 4 48 3 0 5 25 3 0 4 28 2.3 3 144 2.6 4

Dish
washing

82 5 3 8 13 4 6 7 47 5 9 10 23 6 9 10 28 4 9 7 142 5.4 8

Cieamnghou-
se

75 55 9 12 75 12 44 50 9 25 7.4 11 27 5.0 8 131 55 8

Washing
cloths

75 28.1 44 13 28 45 45 23.7 40 23 30 9 46 25 30.7 46 133 26 6 38

\Vashing
hands

78 2 1 3 13 1 5 2 42 2 2 4 24 2 1 3 27 1 9 3 133 2 1 3

Bathing 81 17.2 28 13 1 4 23 45 15 3 26 24 14.5 22 27 17.1 26 139 16.3 23

\Vater closet - - - - - - - - - - 64 8.7 11

Source Questionnaires
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TABLE 16 DISTRIBUTION OFWATER-USE2

Group Rich Middle Poor —

n x %

Privatecon. Public_con. Total

n x % n x % n x % n x % n x %

Watercloset 45 9 5 31 3 8 61 16 6 5

—

13 11 7 6

—

29

—

13 8 8

—

37 64 8 7 ii

Garden 22 7 3 24 3 3 23 20 8.1 17 9 8 8 33 8 4 6 19 45 7.4 37

Carwash 10 4 6 15 - - - 2 31 5 64 1 6 23 2 3.5 15 12 5.6 27

Animals 15 49 16 1 2 16 11 3.1 3 7 4 1 15 3 1 7 7 27 4 1 20

Other 1 4 0 10 - - - 2 3 3 - - 1 - 22 3 3.3 16

Source Questionnaires

TABLE 17 WATER-STORAGE

Group Rich Middle Poor Privatecon. Public con. Total

n n n n n n x

Bucket 57 13 13 15 46 9 20 14 28 14 116 12

Sink 25 4 2 12 9 4 11 3 4 3 36 5

Tank 48 200 9 111 20 123 10 206 16 135 77 172

Pots 12 5 6 5 16 4 4 4 8 3 34 4

Drum 77 96 17 75 53 75 25 82 26 86 147 86

Other 5 15 - - 1 5 2 14 1 12 6 13

Source:Questionnaires





ANNEX 20 PROPOSALFOR METER INSTALLATION

Juigalpa, 23 June 1994

Dear Ing. Flores,

Weare two students from Holland, investigating the use of drinking water in de city of
Juigalpa. For this investigation, it is very important to know exactly what the water-useis
per person in a representative part of town. Weinvestigate this by visiting a greatnumber
of families and observing the different ways in which the water is used.To comparetheuse
with the quantity of availablewater, it is neccessary to know exactly how muchwater
entersthe system.
Thereforewe would like to proposeto you, to install two mastermetersin two different
barrios, sothat it is possibleto readtheuseevery week. This was alsoproposodby the3e
and 4th missionof Dutchengineersin 1987 and 1991.

In ouropinion, onemetershould be installedin barrioMadrid in Zone4 anotheronein
barrio HectorUgartein Zone7. We selectedthese,becausewe expectthat the water-usein
bothbarrioswill differ greatly. In bothbarriosonly two 2’ mastermetersneedto be
installed.For exactdetails,seemap.
Also for INAA thesemastermeterscanbe of greatassistance,sincetheycan be usedto
checkthe individual connectionsin this zone. Throughthis it is possibleto find out if there
are any leaksor perhapsillegal connections.
To obtainasmuchinformationaspossible,we needto start assoonaspossiblewith the
readingof the meters.Thereforewe hopethat it is possibleto havethe metersinstalled as
soonaspossible.

We hopethat you understandthe importanceof installing themastermeters,and therefore
hopeto hearfrom you soon.

Con un saludoatento,

Jochem Bauhuis
Mark van Dijk
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ANrJEX 21 N1~WWATER TARIFF

§ 21.1 Introduction

The idea for a new progressive water tariff for householdconnectionsoriginatedfrom the
high maximum consumption and thescarcityof water.The thoughtwasto lower the
minimum consumption border (now being 18 m3/month) to encourage users to decrease
their mmonthly use. This will lead to lower water consumption per capita, also it will
increasethe incomeof INAA, this moneyshouldbe usedfor the improvementof the
system.

§ 21.2 Factsand assumptions

* Actual minimumconsumption:
* Actual minimum price
* Actualhouseholdtariff

Table:Tariff for households

18 m3/month
22,40 C

5/month
seetable

RANGE (M
3) ] VALUE/M3 (Cs) TOTAL VALUE (Cs)

00-10 1.20 12.00

11-20 130 25.00

21 -30 1.40 39.00

31-40 1.60 55.00

41 - 50 2.20 77.00

51 - 60 3.20 109.00

61 - 70 4.70 156.00

71 - 100 7.00 366.00

101 - MORE 10.10

Averageconsumptionof householdsusing � 18 m3/month: 11 m3/month.

When thenew tariff will be applied,thesystemsupplieswateron a daily
city, and69%of thepeoplearepreparedto pay 10.80C

5/monthmore

*

*

Percentageof connectionwith a use� 18
Proportionallydivisionof waterconsumption
m

3/month.seetable

m3/month: 53%
of householdswith a consumption� 18

Consumptionm3 J 1
2__]

3 4 5 6__J__7 8 9 10

Percentageof 1 2 2 3 6 5 7 6
‘~ 1 8

users I
11 f 12 13 14 15 16

7161718110141516

17 18

AssumptionS
basisto the whole





§ 21.3 New tariff

Newminimum consumption: 11 m3/month
Newminimum tariff : 15 C

5/month

Motivation: To encouragethepeopleto lower theirconsumption,an extra low minimum is
set.
It will stimulatepeopleto buy thereown connection,in relationto lower watermetercosts.

RANGE (M
3) VALUE/M3 (Cs) TOTALVALUE(Cs)

0-10 15

11 - 15 2.00 25

16-20 1.90 34.5

21 -25 1.80 43.5

26-30 200 53.5

31 - 35 3.00 68.5

35->oc, 4.00

* At 28 m3 consumption,thetariff is 30.7 Cs; 8.3 higher thenthe minimum
* At a consumptionof 13.4 m3/monththe tariff is 23 córdobapermonth It is herewhere

the increasebegins.

* The aboveis solely meant as a guide, explicitly not asthe answer!









ANNEX 23 OBSERVATION OF PUBLIC TAP POINTS

Introduction
During threeoccasions, students from the college of school-masters observed under our
guidancethe useof waterat tapstands.The authorswere interestedin thepublic tap stands
becauseit wasunclearwhat their role in thewholesystemwas.
The students observed the way the water was fetched, who fetched it, at whathoursetc.
Below the results are given.

Tap stand 1 (Santuaria)
20 Families use this point, there average family size is 5.8 persons.The averagewater-use
is 123 others/hh.
Manaswell aswomancometo fetchwater.
The tap standwas installed 2 monthsago. Alreadynow the water-meterwascoveredwith a
thick layer of clay becauseit was locateddirectly underneaththe tap.

Tapstand2 (NuevoAmanacer)
6 Familiesusethis point, theiraveragefamily size is 5.5 persons.The averagewater-useis
287 l/hh.
The fetched water is usedfor all kinds of uses.
Eachfamily pays0.25 cOrdobaperbucketof about20 litres. This is far more,on a
monthly basis, thanfamilies with a privateconnectionhaveto pay.

Tapstand 3 (zone7)
Four families usethis Tap stand.The averageconsumptionnortheaveragefamily sizecan
begiven.

Although thesethreepoints, aswell as all the otherpublic tap points, areofficially meantto
servemany personsin providing water, noneof the tap point havespecialarrangementsfor
this purpose.Like with mostof the tappoints in Juigalpathe tap is eitherattachedto the
sideof thehousewith a pieceof wire and a nail or simply to a woodenpole. Often the taps
faceproblemsof leakage.
The responsibilityof INAA endswith the installationof thewatermeter. Thereforethe
responsibilityof installing a propertapstandlies with theusers.And they arenot familiar
with the benefitsof a propertapstand. It is recommendedthat INAA takesup a greaterrole
in the installationof public tapstands,namely to increasetheserviceand to reducehealth
risks relatedto malfunctioningtapstands.





ANNEX 24 TERMS OF REFERENCEFOR ESTABLISHING THE SAN!-ET
1 w
451 747 m
483 747 l
S
BT

TARY SITUATION

SANITATION IN JUIGALPA

Analysisof sanitarysituationandthe relationbetweensanitationand drinking water in the
city of Juigalpa.

-Termsof Reference for investigating thesanitarysituationand establishingthe relation
between sanitation and drinking water in generaland morespecific in thecity of Juigalpa,
Chontales,Nicaragua.-

INTRODUCTION:
Within theframeworkof her second3rdyearpractical term, Ms. LisetteVerheijenapplied
to collaboratewith the investigation ‘Water-usein Juigalpa’.This investigationis carried
out by Mr. JochemBauhuisand Mr. Mark vanDijk is theperiodof 29-04-94I 10-08-1994
in thecity of Juigalpa,Nicaragua.

Justification:
In this respectit wasdecidedto give her a separateassignmentwitch will serveasa com-
plementarypart of the investigation.

Theassignmentwill consistof:
- analysingthe sanitarysituation
- establishingtherelationbetweensanitationand drinking water
Theassignmentwill be carriedout underthesupervisionof Mr. J. Bauhuisand Mr. Mark
van Dijk in theperiodof 01-06-1994I 18-07-1994.The resultswill be embodiedin a
written (English) report,that will functionasa complementarychapterof thereport
‘Water-usein Juigalpa’.

Termsof Reference:
Theoutcomeof the investigation ‘Sanitationin Juigalpa’ hasto meetthe following criteria:
A. Written Englishreportwith:

1. Definition of sanitation
2. ‘Theoretic’ relationbetweendrinking waterand sanitationwith respectto the

following:
I. hygieneand health
II. awarenessbuilding (importanceof sanitation)
III. education(how to reachthe appropriategroups)

3. Analysis of existing situationconcerningsanitationin the city of Juigalpa.

4. Establishingrelationbetweenwater-useand sanitationin the city of Juigalpa.

5. Conclusions

6 Recommendationsfor eventualfutureprojectdevelopmentin thecity of Juigalpa
concerningsanitation.





B. Oral and visual presentation
1. Presentingtheory, findings, conclusions and recommendations of the investiga-

tion “sanitation in Juigalpa”
time: before 08-08-94
place: Juigalpa, Nicaragua

for whom: Local governmentof Juigalpaand otherinterestedpeople.

JUDGEMENTAND EVALUATION

The work will beevaluatedand criticizedby M. v. Dijk and J. Bauhuis before 10-08-94.
This evaluationwill functionto hearfrom otherswhatherequalitiesare and which aspects
canhavemore attentionandthus theevaluationwill be a guideto Lisette in other, later
missions.
For the supervisorsthe evaluationwill be usedto gainexperiencein judgingotherpeoples
in aworking atmospherein thecorrectway.
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