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4 Introduction

INTRODUCTION

1.1 BACKGROUND

General

Diarrhoeal illness is a major causeof both morbidity and mortality among young
children in Egypt. Preventiveactionsto reducethe incidenceof diarrhoeain young
childrenhavebeencarriedoutby UNICEFin conjunctionwith theNationalDiarrhoeal
DiseaseControlProject,implementedby the Egyptiangovernment.This programme
includedamongothers~ ~ andthepromotion
of personaland domestichygiene,astheseinterventionsarebelievedto hilp ~dii~
~ However,so far the impactof suchacombined
waterand sanitationhardwareprogrammem conjunctionwith hygieneeducationhas
yet to be satisfactorilydocumented.
UNICEFhas, for nearlytenyears,conductedap~g~.mmefor provisionof safe~y~r
and famil latrinesto remotepopulationsof UpperEgypt. During thenext two years

lans to intensify this e fort and will integratean intensive ro rammeof
waterhygiene_educationwith thep~rovisiono n iaMar handpumpsand
~it latrinesto additional remoteareasof Upper~gyp~otyet servedby theI.JNICEF
jrograh~th~.Thi programmeprovidesan ideal settingin which to evaluatethe impact
of a combinedprogrammeon water and sanitation(including hygiene)practicesand
on childhooddiarrhoea!rates.

Hence,within the1990-1994PlanofAction for theVillage WaterSupplyandSanitation
Programmeof UpperEgypt,a largescalecombinedintervention/researchprogramme
wasplannedaimedat evaluatingtheimpactof UNICEF watersupply and sanitation
programmesin UpperEgypt.

UNICEFhascontractedSPAAC, an Egyptianconsultantin thefield ofsocialplanning,
datacollection,etc.,to implementits assessmentof a combinedwaterand sanitation
programmein Upper Egypt. SPAAC is responsiblefor the datacollection -and
processingaspectsof the project, while UNICEF is chargeof implementing the
hardwareand educationalaspectsof the intervention. SPAAC has sub~-contracted
IWACO B.V., Rotterdam,oftheNetherlands,for theenvironmentalsanitationaspects
of the study.

Researchprojectin Assyut

The main objectiveof this action-researchprogrammeas mentionedin theprevious
sectionis:

~To assess to whatextent childhood diarrhoeais reducedby the delivery of hardware facilities which improve
water quality, water availability andexcretadisposal, andalso including an intensive educational package
directedtoward improving behaviours concerning wateruseandpersonaland domestichygiene

.

(WACO B. V. ISPAAC
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5 Introduction

Thestudywasdesignedasa randomized,controlledexperimentwhich will assessthe
several impacts of an intervention consistingof water-hygieneeducationand the
provision of handpumpsand latrines. In this expei~,~fficiflib~iiij~ànducted
~ Egypt, 20 satellitevillages were individually
randomizedto receivetheintervention(10villages)or to receiveno intervention(10
villages). At theend of the surveillance,all control villageswill beoffered the same
interventionreceivedby theexperimentalvillages. Thus, this study includesfeatures
of a controlledtrial within a phasedprogrammein which all participatingvillageswill
ultimately havethe opportunity to benefit from the intervention.

Baselinedatawereacquiredduring theperiodimmediatelybeforetheinitiation of the
interventionin the interventioncommunity,andduringthesameperiodfor thecontrol
community.Duringthis period(calledthe“baselineperiod”), thecensusof thevillages
wasupdated,and detailedsocio-demographicinformation collected. A single on-site

~ascofld!~edt~_~ertain behavioursrelevant to water usç, environmental
cleanliness,and personalhy~iëi~ë~idalsoto characterizeeachvillage with respect

Li to traditional waterpumps,bacteriologicalandchemicalquaIity~water~p~ed~y_,
thesepumps,and facilities for defecation~(nó~vTedgeandbeliefsregardingwateruse
and sanitationwere surveyedin selectedcommunity members.Moreover, children
underthreeyears(thetargetgroup for the health impact analysis)wereassessedfor
certaincharacteristicsrelevantto therisk of diarrhoea(breastfeeding,immunization
status,and nutntional status),and will be visited weekly to ascertainhistoriesabout
diarrhoea]illnesses.

Immediately following the baselineperiod in each matchedpair of villages, the
interventionbeganin the interventionvillage.

~Xn attemptwasmadeto provide eachhouseholdwith a latrine and to provide one
handpumpfor everylT() householdsin the village.~Forthehardwareconstructiona

periodof 4 weekswasgenerallyrealizedby UNICEF. Theeducationalprogramme,
which focusedon communicationof messagesrelatedto handwashing,properstorage
of drinkingwater,disposalof faeces,cleanlinessofthecompound,propercareof baby
bottles,aswell asuseand maintenanceof thehardwarefacilities, continuedafterthe
hardwarewas installed.

Surveillancefor outcomesstartedafter the implementationof the intervention,both
in the intervention communityand in thecontrol communitymatchedto theintervention
community.Thisperiodof surveillance was extend for about 1 yearaftercompletion
ofhardwareinstallation foreachinterventioncommunity (adatemarkcalled zerotime”
for each type of community). Outcome surveillances were performed3, 6 and ii
months afterthe intervention.
Teamsmadeon-siteobservationsoftarget behavioursrelated to water useand hygiene,
as well as environmental cleanlinessand tube well water quality and use for both
interventionand control villages. Knowledge and beliefs regarding water useand
sanitationwereassessedamongselectedintervention andcontrol community members
employing a similar time schedule. Diarrhoeain all children under the ageof 3 years
was monitored in all villages via weekly surveillance, and diarrhoea risk factors

(WACO B.V./SPAAC
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6 Introduction

(breastfeeding

status,immunizationstatus,nutritionalstatus)areperiodicallyassessed.
In addition to theseprocedures,which were implementedduring the baselineperiod
aswell, severalspecialsurveillanceprocedureswereemployed.All communitieswere

monitored

continuously for the occurrenceof vital events. Moreover, the useand
maintenanceof the newly installed facilities were ascertainedfor the intervention
communities. Finally, diffusion of educational messagesbetween intervention and
control communities was assessed.

The above-mentionedgeneralset-upof the impact study is abstractedfrom thedetailed
researchdesign“A researchdesignfor assessmentof the impact of a combined water-

sanitation programme in Upper Egypt”. This researchdesignwaswritten for UNICEF
by a team of Consultants sponsoredby UNICEF, theWater and Sanitation for Health
(WASH) Project, and the National Control of Diarrhoea DiseasesProject.

For further detailsof the study referenceis made to the above-mentioneddocument.

Environmental Sanitation Survey

The major part of the scopeof work is thedescnbedin theresearchdesignunderthe
headingsof “On-site Environmental Observations” (page38,39for thebaselineperiod
and pages66-71 for the outcomesurveillances). Under theseheadings the following
componentsaredescribed

- assessmentof hand pumps and latrines;
- assessmentof environmental conditions in the house;
- assessmentof water quality. -

The above mentionedcomponentsof “Hand pumpsand latrines” and “Environmental
conditionsin the House” are descnbedin separatesectionsof the research design.
However, the Consultant proposed another division of the aspectsto be covered in

• the fieldwork. Sinceit was assumedthat the traditional hand pumps were sometimes
usedas communal facilities, thesehand pumps were therefore not part of a specific
household. This would especially be the case for the new hand pumps (after
intervention) whichweretobeimplementedascommunal/sharedfacilities. The latrines,
however, were expectedto be part of a specifichousehold. Communal latrines were
not common in theproject area.
Considering the above,it wasproposed to andapproved by the Project’s Principal in
charge, to include all observationswhich arerelated to one specifichousehold in only
oneobservationlist/form. The observationsconcerningall pumps (traditional andnew)
were therefor executedseparatelyand usewas madeof separate observation forms.
Assessmentof water qualitywascarried out on water samplestaken from ha~ndpumps
~hd zirs of selectedobservation households.-

iiaddiiion, theEnvironmental Sanitation Teamwasassignedwith thetaskofobserving
the “water useat the pump” of selectedobservation households.
Theseabove-mentionedobservationswere executedboth during thebaselinestudy as
well asduring the outcome surveillances.

(WACO B. V. /SPAAC
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7 introduction

Furthermorethe EnvironmentalSanitation Teamwas assignedto takesamplesof all
the newly constructed hand pumps of UNICEF. The samples were taken after
completionof the well construction.
With respectto the water quality assessment,someadditional testing wascamedout.
For more details on theseactivities referenceis madeto the TechnicalAnnex on Water
Quality Investigations.

The team responsiblefor the activities as mentioned aboveconsistedof 5 people.The
following jobs were coveredby the team

1. Team Supervisor
2. Datacollector 1
3. Datacollector2
4. Data collector 3. 5. Laboratoryanalyst(althoughgiven a supervisorstatus,sheis consideredpartof

the team)

Besides,4 additional data collectorswere recruitedfor the observationsof water use
at the pump.

For more details on the design and methodsof datacollection, dataquality control
anddataentry, referenceis madeto theData ManagementReportfortheEnvironmental
SanitationSurvey.

1.2 THIS REPORT

The main purposeof the Research Project is to produce good quality dataon a great
numberofvariablesconcerningchild-morbidity,socio-demography,water-sanitation
behaviours, knowledgeand beliefs about water use and sanitation,environmental
contaminationand waterquality, beforeand aftera communityinterventionentailing

. hardware(India Mark H hand-pumpsandpit latrines)andsoftware(Healtheducation).The fundamentalquestionhereis, doessuchan intervention reducediarrhoeal morbidity
in children agedunder3 years.

IWACO provides consultancy servicesand support to the EnvironmentalSanitation
Team, in their effort to establisha cleandatabasefor the EnvironmentalSanitation
Survey. In addition,asagreedupon with thePrincipal in charge,IWACO provides
a reporton the managementof dataobtained(seeDataManagementReport,August
1991). Furthermore,somepreliminarysimpledataanalysesshouldbe conductedand
reported,basedon the researchdesign. In this, underthe heading“Analyses” (page
73-76),the following is described:

4.10.2 Analyses of the Impact of the hitervention

Analyses of the impactwillbegin with the assessment of baseline comparability ofthe intervention and control
communities. These will be followed by simple analyses of the impact of the intervention upon relevant
environmental parameters.

[WACOB. V./SPAI4C
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9 Ba.seline Comparison

2 BASELINE COMPARiSONS FOR ALL VILLAGES

2.1 INTRODUCTION

This chapter provides information about the comparability betweenall experimental
and ~flcontrol villages at base-line, with respectto the following environmental
sanitationvariables:

- environmental conditions in house;
- useand condition of latrines;
- useand condition of hand-pumps;
- waterquality of handpumpsand zirs;
- quantitiesof handpump waterused.

For the analysisof the equality at base-line the following methods of analysis were
used:

- Using the SPSSpackage for statisticalprocessing of data,a Chi-squared test for
intervention vs. control comparisonwasperformed.Significance was testedusing
a 95 % confidence interval (i.e. if p < 0.05 a statistically significant difference
is proven).

- If the outcome of a vanable is a symbol, such as 1, 2, 3, which represents a
prescribed value (e.g. 1= yes, 2= no), the Chi-squaredtest for sigmficancewas
used.

- If the outcomeof a variablecould be any valuebetweena given range(e.g. pH
value of water can assumeany value between0-14, the number of times people
collectwater can assumeanyvalueabove0), theChi-squaredtestis not appropriate.
In thesecasesthe range, the median, the mean (the arithmetic average) arid the
standarddeviationaregiven.

- Note: resultsare analyzedon thebasisofresponses(i.e. missingvaluesareexcluded)

For purposesof presentationthe following method is used:

- If the Chi-squaredtest was applied, outcomesfor eachvariable are presentedfor
both intervention and control villagesadjacently,using frequency tabulations.
If a statisticallysignificant difference was found, a mark is given (#).

- If no Chi-squaredtestwasapplied,the range,median,meanandstandarddeviation
arepresentedfor the outcomesof each variable,for both intervention and control
village respectively.

For a number of key-variablesa largeamountof indicators was observed (e.g. to
determinethe environmentalcleanlinessin the house, or the stateof maintenanceof
pumps). However, by comparing all of these individual indicators no overall,
comprehensiveconclusionscan be drawn.For this purposean index wascalculated.
This methodentailedgiving a negativeratingeachtime an indicatorwas thought to
havea bad impact (the raringsystemfor eachtypeof index is explainedin Annex2.1).

[WACO B. V. /SP14AC
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10 BaselineComparison

Theindex~~_ evaluatedon a scaleof 0 - 1. Thescaleis divided into five portions,
represennn~the following values:
- 0 -~L2U good
- 0.21 - ~.4 fairly good
- 0.41 - &~ average
- 0.61 - Q~ fairly bad
- 0.81 - L(M~ bad

L~ SUMMARY OF FINDINGS AND CONCLUSIONS

With res~tw theenvironmentalconditionsin thehouselcompoundboth control and
interventicxi villages presentan overall image of less hygienic conditions (high
prevalenc~of waterponding, garbage,animalsandanimalfaecesin the living/working
areas).Hl.~’e~er,it should be notedthat the interventionvillages haversignificantly

• highernu th~rsof animalsliving in thehouse/compound.This situation posesa higher
public h~ithrisk.

ConcerruigTtne presenceandconditions of latrines, both the intervention and control
communmes now a substantiallyhigh prevalenceof latrines (around 60 %). The
sanitary~nw~ions of theselatrinesarefairly goodfor both typesof villages,although
the inter.~mIi3n householdsscoresomewhatless good.
Another E~-~stingobservation concerns the use of the latrine for bathing (40 - 50
% of the -ou.~holds)and dischargeof wastewater(10-15% of thehouseholds).With
respecttc th~sepractices,the selectedtype of latrine(dry-compostingpit latrine) that
was imp~ern-~ritedby UNICEF is thought to be less appropriate since these latrines
should be k~t as dry aspossible.

With rez~ra~to theavailability and stateof maintenanceof the handpumps,it canbe
conclud~trr~a in the intervention villages there aresignificantly morepumpsavailable.
The purr~i~risityfor interventionvillages was0.53 per household,whereasin the

• control ~ez~ therewere0.42 pumpsavailableper household.Almost all pumpsare
working ~9(I - 95 %), althoughin thecontrol villages a significantly higherportion
of the p~mu~did not give water.
Both the nt~rventionandcontrol communitiesscoreaverageon the maintenanceindex
and show r~atrtypoor sanitaryconditions at the pump-site. Both of thesesituations
causean incTeased health hazard, due to possiblecontamination of the well.

Regardiegt~useof handpump water it is concluded that the sentinel householdsin
the intervernnixivillages collect slightly more water thanthosein thecontrolvUlages.
The tolai v~nhzniecollected is relatively low (lessthan 20 litres/capita/day)for both
typesof hoii.tseholdscomparedwith WHO guidelines.
In the n~umtv ofcasesthecontainersfor collectingwater are washed,but not closed.
With re~e~to other water use,hygienic practices and personscollectingthe water
a similar paanernwas found in both interventionand controlhouseholds.

[WACO B.V./SPAAC
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12 BaselineComparison

2.3 ENVIRON?i4ENTAL COND~ONSIN HOUSE OBSERVATIONS

In order to assessthe environmental conditions in the house/compound,severalkey
variables were identified that are indicative for the environmental cleanlinessandare
thought to influence the risk oi~diarrhoeacontamination:

I. Cleanlinessof working/living areas.
2. Presenceof a provision for animals.
3. Presenceof a provision for garbage disposal.

4. Presence,useand conditionof a specialprovision for discharge of usedwater.
5. Presenceof a pump.

6. Presence,useand conditionof a specialcontainerfor waterstorage.r 7. Presenceand conditionof a specialprovision for handwashing.

8. Presenceand condition of a latrine.

Below, the findings and conclusionsarepresentedfor eachof the abovementioned
key variables, for both control and interventionvillages.

1. Cleanlliessof working/living areas:

For all working/living areas(place for cooking,washing kitchen utensils, washing

clothes,eating,bathing and sleeping)it is assessed(observed)whethera special and
separatedplace is providedinsidethe house/compoundand whetheranimals,animal
faecesor garbage are visible at these places. For someactivities (washing kitchen
utensilsandclothes andbathing) theirplacecanbe precised(whether it is at the pump
or latrine).

In order to draw an overall conclusionabout the cleanlinessof living/working areas
in the house/compound,a sanitary index for in house environmental conditions was
calculated.For more detailson the method of calculation referenceis madeto Annex
2.1.
The sanitaryindex(seeTable2.2) indicatesthat both control andinterventionvillages
scorein the samerange(averageconditions). However, the intervention villages score
somewhathigher (i.e. sanitaryconditionsareworse) than the control villages.

On examination of the individual observations(seeTable 2.1) it can be concludedthat
especiallyfor the area for cooking, the environmentalconditions in the experimental
villages are significantly worse.
This is of particularinterestfor the impact analysesof the intervention, sincethehealth
educationcomponentpaid specialattention to the preventionof food contamination
(i.e. cleancookingarea).

Another interesting observation concerns the useof the latrine for bathing (40 - 50
% of the households).With respectto this practice,the selectedtypeof latrine(dry-
compostingpit latrine) that was implemented by UNICEF is thought to be less
appropriate since these latrinesshould be kept as dry as possible.

JWACO B. V./SPAAC
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2. Presenceof a provision for animals:

If a specialprovision for animalsexistsit is observedwhether thisprovision is separate
from the house, inside or outside the compound, whether it is fencedandwhether the
animalshave accessto the house.

[WACO B.V./SPAAC
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RESULTS ENVIROs~MENTAL CONDITIONS IN HOUSE OBSERVATIONS FOR
IN ALL HOUSEHOLDS DURING BASELINE - Cleanliness living areas -

0*
INTERV. CONTROL

MR. ~ MR. ~

TOTAL HOUSEHOLDS SURVEYED 561 100.0 ‘.88 100.0 5%

11 SPEC.PLACE FOR C00~INGIN HS/CP

12 Place separated by fencing
13 AnimaLs visible at this place
14 Animal faeces visible at this place
15 Garbage visible at this place

540 96.3 481 98.6
540 100.0 481 100.0
139 25.7 152 31.6
308 57.0 241 50.1
320 59.3 240 49.9
670 87.0 382 79.4

#

1
1
I
I

16 SPEC.PLACE WASHINGUTENSILS IN HS/CP

17 Place separated by fencing
18 This place at the p.m
19 Animals visible at this place
20 AnimaL faeces visible at this place
21 Garbage visible at this place

471 84.0 419 85.9
471 100.0 419 100.0
26 5.5 31 7.4

111 23.6 62 14.8
286 60.7 253 60.4
313 66.5 253 60.4
427 90.7 362 86./.

1

22 SPEC.PLACE WASHING CLOTHES III HS/CP

23 Place separated by fencing
24 This place at the pui~
25 Animals visible at this place
26 Animal faeces visible at this place
27 Garbage visible at this place

534 95.2 470 96.3
534 100.0 470 100.0

26 4.9 32 6.8
18 3.4 37 7.9

323 60.5 276 58.7
338 63.3 283 60.2
468 87.6 376 80.0

I

I

28 SPEC.PLACE FOR EATING IN HS/CP

29 Place separated by fencing
30 AnimaLs visible at this pLace
31 Animal faeces visible at this place
32 Garbage visible at this pLace

544 97.0 483 99.0
544 100.0 483 100.0

89 16.4 70 14.5
254 46.7 215 44.5
257 47.2 229 47.4
415 76.3 322 66.7 1

33 SPEC.PLACE FOR BATHING IN HS/CP

34 Place separated by fencing
35 PLace inside the Latrine
36 AnimaLs visible at this place
37 Animal faeces visibLe at this place
38 Garbage visible at this place

549 97.9 486 99.6
549 100.0 486 100.0
463 84.3 403 82.9
217 39.5 229 47.1
140 25.5 133 27.4
185 33.7 183 37.7
324 59.0 266 54.7

1

1

39 SPEC.PLACE FOR SLEEPING IN HS/CP

40 Place separated by fencing
41 Animals visible at this place
42 Animal faeces visible at this place
43 Garbage visible at this place

553 98.6 687 99.8
553 100.0 487 100.0
476 86.1 403 82.8
116 21.0 112 23.0
154 27.8 136 27.9
320 57.9 245 50.3 1

.

.
Note: Chi-squared test for intervention vs. control con~arison, I p c 0.05.

TABLE 2.2 SANITARY IHOEX SCORE FOR ALL HOUSEHOLDS DURING BASELINE
Enviromaental conditions in living/working areas

INTERV. CONTROL

SANITARY INDEX SCORE (0-1) 0.55 0.52
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14 Baseline Comparison

As canbederivedfrom Table2.3, in theinterventionvillages significantly more special
placesfor animalscanbe found inside both houseand compound. Theseplacesare
significantly more oftenfencedin the controlvillages.This results (as shown in Table
2.3, q. 48) in moreanimalshaving accessto the house for the interventionvillages.
In general the table indicatesthat both in interventionand control villages, most of
the householdshave animals living inside the house/compound(80 - 90 %). This
obviously poseshealth risks in both type of communities.

TABLE 2.3 RESULTS ENVIRI)ENTAL CONDITIONS IN HOUSE OBSERVATIONSFOR
ALL HOUSEHOLDS DURING BASELiNE - Provision for animals-

.
0*

INTERV. CONTROL
MR. ~ MR. ~

TOTAL HOUSEHOLDS SURVEYED 561 100.0 488 100.0 S I

44 SPEC. PLACE FOR ANIMALS IN CONPOUNO

45 This place is separated by fencing

540 96.3 446 91.4
540 100.0 446 100.0
402 74.4 367 82.3

#

1

46 SPEC. PLACE FOR ANIMALS IN HOUSE

47 This place is separated by fencing

499 88.9 403 82.6
499 100.0 403 100.0
375 75.2 349 86.6

1

1

48 ANIMALS HAVE ACCESS TO THE HOUSE 489 87.2 391 80.1 1

Note: Chi-squared test for intervention vs. controL conparison, I p C 0.05.

3. Presenceof a provision for garbage disposal

It is observedwhethera specialcontainer for garbageexistsinsidethehouse/compound
and/orwhether garbageis dumped and/or treated (by burning/burying) on a special
place inside the house/compound.

Only a small percentageofthehouseholdsin both controland intervention communities
have a specialcontainer for garbagecollection (25 %). In the intervention villages a
significantly higher proportion of householdsdump their garbage on a special place
inside thehouse/compound.In both communitiesabout 50 % of thegarbageis burned
(according to the Environmental Sanitation Team,garbagewas never buried). Burning
is generally done in the oven.

0*
INTERV. CONTROL
MR. Z MR. ~

TOTAL HOUSEHOLDS SURVEYED 561 100.0 488 100.0 S I

49 CONTAINER FOR GARBAGECOLLECTION
50 GARBAGE DLB~PED AT SPEC. PLACE IN H/C
51 GARBAGEBURNED/BURIED

131 23.4 140 28.7
243 43.3 177 36.3 I
290 51.7 229 46.9

.

TABLE 2.4 RESULTS ENVIR~~ENTALC~~ITIONSIN HOUSE OBSERVATIONS FOR
ALL HQJSEHOLDSDURING BASELINE . Provision for garbage -

Note: Chi-sqiared test for intervention vs. control convarisori, I p c 0.05.

[WACOB. V. /SP14AC
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15 Baseline Comparison

4. Presence,useand condition of a special provision for discharge of used
water:

It is observed whether a specialprovision for the dischargeof usedwater is present
and if so, if water ponding or mud puddling is visible at this place. In casethis place
is the latrine this will be noted. Besides, it is observed whether water ponding/mud
puddling is visible inside the house/compound(in general).

It wasfound that approximately 30 % ofthe householdsin both control and intervention
communities have a special provision for waste water discharge (seeTable 2.5). At
a large part (about 50 - 60 %) of theseareas water ponding wasobserved.It should
be noted that a substantialfraction of the householdsin both typesof communities use
the latrine for wastewater discharge(in thecontrol villages this fraction is significantly
higher). With respect to this practice, the selectedtype of latrine (dry-composting pit
latrine) to be implemented by UNICEF is considered less appropriate and should
therefore receiveproper attention in the education phaseof the project.

TABLE 2.5 RESULTS ENVIRONMENTAL CONDITIONS IN HOUSE OBSERVATIONS FOR
ALL HOUSEHOLDS DURING BASELINE - Provision for waste water -

Q*
INTERV. CONTROL

MR. ~ MR. X

TOTAL HOUSEHOLDSSURVEYED 561 100.0 488 100.0 S #

52 SPECIAL WASTEWATERDISCHARGEAREA

53 This place is the latrine
54 Water ponding at place for discharge

174 31.0 144 29.5
174 100.0 144 100.0

56 32.2 66 45.8
95 54.6 86 59.7

I

55 WATER P01101MG IN HCJJSE/CrJcOJN.D 425 75.8 350 71.7

Mote: Chi-s~aaredtest for intervention vs. control ccsi~arison, I p < 0.05.

5. Presenceof a pump:

For eachhousehold it is noted whether there is a pump inside the house/compound.
Furthermore the type (new/traditional) of pump and the distance to the pump are
observed.

As shown in Table 2.6, the majority of the population uses handpumps. In the
interventionvillages around50 percentof the pumps is locatedinside the houseor
compound,whereasin the control villages around 35 percent is situatedinside (a
significantdifference).
More detailedinformation about the operation and maintenanceof handpumps is
providedin Chapter 2.4. Dataon water useat the pump can be found in Chapter 2.5.

[WACOB. V. /SP14AC
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16 Baseline Comparison

TABLE 2.6 RESULTS EMYIR ENTAI. CONDITIONS IN HOUSE OBSERVATIONS
FOR ALL HOUSEHOLDS DURING BASELINE - Hanc~a~s

Q’
INTERV. CONTROL

MR. ~ MR. ~

TOTAL HOUSEHOLDSSURVEYED 561 100.0 488 100.0 JSI

56 MR. OF HOUSEHOLDS USIMG HANDPtJ~S

57 Put~ is new (after intervention)
58 Pur~ ir~ide ho..~e/c~çioLa1d
59 Dist~e to the pi.~

* 0 - 25 N
* 25 - 50 N
* 50 - 100 N
* ‘lOOM

518 92.3 465 95.3
518 100.0 465 100.0

0 0.0 0 0.0
254 49.0 169 36.3 1

308 59.5 268 57.6
154 29.7 123 26.5
48 9.3 58 12.5
8 1.5 16 3.4

Mote: Chi-sqJared test for intervention vs. control cc~içarison.I p < 0.05.

6. Presence,useand condition of a specialcontainerfor waterstorage

It is observedif water is stored inside a specialcontainer/zir,whetherthis container/zir
is covered,whetherthere is a long-handleddipperor cup for taking water from the

zir, and where the dipper/cup is stored. The cleanlinessof the area is assessedby
observingwhetheranimals,animal faeces,garbageor water ponding/mudpuddling
are visible at the container/zir.

The majonty of householdsin both interventionand control villages have a zir for
r storing water. However, ~ bederived from Table 2.7 in the control villages

significantly morezirs/containerswere observed.This difference may be due to the
fact that in the control villages lesspumps are found inside the house/compound(see
previoussectionandTable 2.6).

In thecontrol villages a significantly largerproportionof thezirs is covered.Table
2.7 further indicatesthat the useof a long-handled dipper for getting water from the

~J 5 zir is not commonin both typesof communities.This meansmostpeopleusecups,
thus increasingthe chanceof contaminationof the water by hands.

In order to draw an overall conclusion about the cleanlinessof the areas around the
zir, a sanitaryindex for environmentalconditionsat the zir wascalculated(seeTable
2.8).For moredetailson the methodof calculationreferenceis madeto Annex2.1.
As canbederivedfrom Table2.8, the interventionvillagesscorefairly poor,whereas
the controlvillages scoreaverage.On examinationof the individual observations in
Table 2.7, it canbe seen that in intervention villages conditions around the zir are
significant ( worse with respectto presenceof animal faeces,garbageand water
ponding).

[WACO B.V./SPAAC
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TABLE 2.7 RESULTS ENVIROS~ENTALCONDITIONS IN NOiSE OBSERVATIONSFOR
ALL HOUSEHOLDS DURING BASELINE CONPARISOId - Water storage -

~I.

fINTERV. CONTROL
MR. ~ MR. Z

TOTAL HOUSEHOLDSSURVEYED 561 100.0 488 100.0 SI

60 WATER STORED IN ZIR/CONTAINER

61 Zir/container is covered
62 Long handled dipper visible
63 C~visible
64 C~/dipper on the fLoor
65 Ci~/dipper inside container hr
66 CL,/di~çer on top of zir/container
&1 Animals have access to c,4ildipper(*)
68 Animals visible near container/zir
69 Faeces visible near container/zir
70 Garbage visible near container/zir
71 Mud/water ponding near zir

456 81.3 442 90.6
456 100.0 442 100.0
349 76.5 371 83.9

5 1.1 6 1.4
297 65.1 289 65.4

28 6.1 38 8.6
2 0.4 2 0.5

176 38.6 206 66.6
51 17.1 64 21.1

222 48.7 198 44.8
268 58.8 223 50.5
365 80.0 310 70.1
363 79.6 297 67.2

*

1

I

I
1
1

(*) : the percentages for question 67 are caLculated in relation to the totaL
nuiter of times a ct~ was visible.

Mote: Chi-scFiared test for intervention vs. control coiiçarison, I p 0.05.

TABLE 2.8 SANITARY IMOE)( SCORE FOR ALL HOUSEHOLDSDURING BASELINE
- Conditions aro~sid the zir -

IMTERV. CONTROL

SANITARY INDEX SCORE (0-1) 0.66 0.58

7. Presenceandcondition of a specialprovision for handwashing:

It is observedwhetheraseparatestorage/basinfor handwashingis presentandwhether
the water inside it is fresh(in casethereis water inside).

As shownin Table 2.9, in both interventionand control communitiesonly a small
portionof thehouseholdshaveaspecialstorage/basinfor handwashing.In thecontrol
villages significantly morestoragelbasinsfor handwashingarepresent.In less than
half of thecasesa storagelbasinwith waterwaspresent,the water is fresh.

TABLE 2.9 RESULTS ENVIRONMENTAL CONDITIONS IN HOUSE OBSERVATIONS FOR
ALL HOUSEHOLDSDURING BASELINE - Provision for hand washing -

Q*
INTERV. CONTROL
MR. ~ MR. Z

TOTAL HOUSEHOLDS SURVEYED 561 100.0 488 100.0 51

72 SPEC. STORAGE/BASIN FOR HAND WASHING

73 Water in the basin

76 The water in the basin is fresh

139 24.8 169 34.6
139 100.0 169 100.0

44 31.7 70 41.4
6.4 100.0 70 100.0
19 43.2 29 41.4

#

Mote: Chi-squared test for intervention vs. control caoparison~ I p ~ 0.05.

[WACO B.V./SP14AC
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8. Presenceand conditions of a latrine:

If a latrine is present, it is observedwhether it is inside the walls of thehouse,whether
it hasa wall and doors,if daylightcan enter, whether there is a cement/concreteslab,
including whether this slab is free of faecesor dirt, whether the hole in the slab is
covered,whetherwater isavailable in thelatrine, whetherwater ponding/mud puddling
is visible andwhether it is necessaryto walk through faecesor dirt to reach the latrine.

As shownin Table2. 10, around 60 % ofthe householdsin both intervention andcontrol
villages have a latrine. It should be noted that this is substantially higher than
anticipated. Mostly latrines are locatedwithin the walls of the house.

In order to draw an overall conclusionaboutthe sanitaryconditions of the latrine, a
sanitary index for environmental conditions at the latrine was calculated(seeTable
2.11).For more details on the method of calculation reference is made to Annex 2. 1.
As shown in Table 2.11, the sanitaryconditions of the latrines of both control and
intervention communities are fairly good, although the intervention householdsscore
slightly less good.

TABLE 2.10 RESULTS ENVIRONMENTALCONDITIONS IN HOUSE OBSERVATIONSFOR
ALL HOUSEHOLDSDURING BASELINE - Latrines -

Q*
INTERV.

HR. X
CONTROL

MR. Z

TOTAL HOUSEHOLDSSURVEYED 561 100.0 488 100.0 SI

75 LATRINE INSIDE HOUSE/COMPOUND 362
362

64.5
100.0

302
302

61.9
100.0

76 Latrine inside walls of the ho~se 348 96.1 296 98.0
77 Latrine has walLs and door 207 57.2 189 62.6
78 DayLight can enter the Latrine 260 66.3 239 79.1
79 Pit is covered with sLab 330 91.2 272 90.1
80 Faeces visible on slab 43 11.9 67 22.2 1
81 HoLe cLosed by cover 72 19.9 34 27.8 I
82 Water available in Latrine 84 23.2 95 31.5 I
83
84

Mud/water ponding in Latrine
Walk through faeces/dirt to Latrine

211
110

58.3
30.4

178
76

58.9
25.2

85 Collecting pit inside walLs of house 336 92.3 280 92.7
86 Depth of the pittl-2M 6 1.7 1 0.3

2-3H 19 5.2 13 4.3
* 3 - 4 M 43 11.9 42 13.9
~4-5M 64 17.7 88 29.1
* ‘SM 124 34.3 78 25.8
* NOT KNO~I 106 29.3 80 26.5

Mote: Chi-sqjared test for intervention vs. control coirparison, I p < 0.05.

TABLE 2.11 SANITARY INDEX SCORE FOR ALL LATRINES DURING BASELINE
- Sanitary conditions in the latrine -

INTERV. CONTROL

SANITARY INDEX SCORE (0~1) 0.37 0.34

tS

n
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2.4 HANDPIJMPSURVEY

In order to assessall traditional handpumpsbeforeand afterthe intervention,and the
new pumps after the intervention,a special observationList was designed.Besides
questionsaboutthestateofmaintenanceandfunctioningof thepump,severalconditions
wereidentifiedthat are indicative for theenvironmentalcleanlinessaroundthe pump
and are thoughtto influencethe risk of contaminationof the well and/orpump and
therebythe water that is fetched from this pump. The following key-variableswere
identified for theassessmentof handpumps

1. Presence,location and typeof pump.
2. Operationand maintenance.
3. Environmentalconditionsat the pump-site.

Below, thefindingsandconclusionsarepresentedof eachof theabove-mentionedkey-5 variablesfor both interventionand control villages.

1. Presence,locationand typeof pump:

All pumpsin thecommunitiesareobserved.It is observedwhetherthepumpis located
insideahouse/compoundornot. After theintervention,it is assessedwhetherthepump
is a traditional pumpor a new UNICEF pump.

As shown Table 2. 12, the pump densityin the interventionvillages is considerably
higherthanin thecontrolvillages.Most pumpsare locatedinsidethehouse/compound
(80 -85 %).

TABLE 2.12 RESULTS HANDPU4PSURVEY FOR ALL PtJ4PS DURING BASELINE
- Presence, Location and type of piJrçi -

. Q*
INTERV. CONTROL

HR. ~ HR. ~ SI

TOTAL HOUSEHOLDS SURVEYED
TOTAL PIJ4PS SURVEYED
Pi.g~ density (purps/household)

561 488
300 100.0 207 100.0

0.53 0.62

11 PIJ~ INSIDE HOUSE/CONPQJI~1
12 NEW PtIW (AFTER INTERVENTION)

257 85.7 162 78.3
0 0.0 0 0.0

Note: Chi-sq.iared test for intervention vs. control coirparison, I p < 0.05

2. Operationand maintenanceof pump:

It is observedwhetherthepump gives waterand whetherany damagesare visible.

As shownin Table2.13, almost all pumpsthat wereobservedareworking (90 - 95
%), although in the control villagesa significantly higherportion of the pumpsdid
not give water.

[WACO B.V./SPAAC
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In orderto drawan overall conclusionaboutthe maintenanceconditionsof thepumps,
a maintenanceindex for wascalculatedfor all pumps(seeTable2. 14). Formoredetails
on the methodof calculationreferenceis madeto Annex 2. 1.
As shownin Table2. 14, boththepumpsin interventionandcontrolcommunitiesscore
averageon themaintenanceindex,althoughthepumpsin the interventionvillagesare
in a slightly bettercondition.
On closerexaminationof the individual observationsconcerningmaintenance(Table
2. 13), it canbeconcludedthat in thecontrolvillagessignificantly moreoften thepump
is looseat base.This situationpresentsan increasedrisk of contaminationof thewell.
Also, the majority (60 -70 %) of the pumpshaveloose handles.This conditioncan
causedamagesto thewell tubesandthereforeincreasestherisk of well-contamination.

Another very important observationconcerns the extremely low prevalenceof
concrete/cementfloorsaroundthepump, in both interventionand controlareas.This

condition posesanotherincreasedrisk of contaminationof the well.

TABLE 2.13 RESULTS HANDPUMPSURVEY FOR ALL PUMPS DURING BASELINE
- Operat 1 on and ma i nt enance of ~irp -

Q*
INTERV. CONTROL
HR. ~ MR. ~ SI

TOTAL PUMPSSURVEYED 300 100.0 207 100.0

13 PUMP GIVES WATER

14 Pi.irp Leaks while puiq,ing

290 96.7 188 90.8
290 100.0 188 100.0

24 8.3 16 8.5

#

15 SPOUT BROKEN
16 PUMP LOOSE AT BASE
17 PUMP HANDLE LOOSE

3 1.0 0 0.0
86 287 86 41.5

204 68.0 125 60.4
1

18 CEMENT/CONCRETE FLOOR PRESENT

19 Cracks in concrete floor

22 7.3 7 3.4
22 100.0 7 100.0

5 22.7 3 42.9

Note: Chi-squared test for intervention vs. control conl,arlson, I p ‘ 0.05

TABLE 2.14 MAINTENANCE INDEX SCORE FOR ALL PUMPSDURING BASELINE
- Maintenance conditions of the purp -

INTERV. CONTROL

MAINTENANCE INDEX SCORE (0-1) 0.41 0.44

3. Environmental conditions at the pump-site:

It is observedwhether there is proper and functioning drainage, and whetheranimals,
animal faeces,garbage and water ponding/mud puddling are visible. It is also noted
whether a latrine is present within a range of 10 m. of the pump.

In order to draw an overall conclusionabout the sanitary conditions at the pump-site,
a sanitary index wascalculated (seeTable 2.16). For more details on the calculation

[WACO B. V. ISPM C
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method referenceis madeto Annex 2.1.
As shownin Table2.16, theenvironmentalconditionsat thepump-siteare fairly poor
for both interventionand control villages, although the availability of drainageis
significantly higher in the interventionareas.
Thesepoorsanitaryconditionsaroundthepump(especiallythewaterponding),cause
an increasedhealthhazard,sincethepumpsabstractshallow groundwater.

In thecontrol communitiesa significantly higherproportionof latnnesis foundnear
thepump.

TABLE 2.15 RESULTS HANDPtI4P SURVEY FOR ALL PUMPS DURING BASELINE
Envirorinentat carajitions at pu~-site -

Q*
INTERV. CONTROL

MR. X MR. ~ S#

TOTAL PUMPSSURVEYED 300 100.0 207 100.0

20 PROVISION FOR DRAINAGE AVAILABLE

21 Provision for drainage fi.a~ctions

167 49.D 72 34.8
147 100.0 72 100.0
98 66.7 44 61.1

#

22 WATER PONDING AROUND PUMP
23 GARBAGE AROUND PUMP
24 ANIMALS AROUND PUMP
25 ANIMAL FAECES AROUNDPUMP
26 LATRINE NEAR PUMP

262 80.7 160 77.3
246 82.0 154 74.4
111 37.0 68 32.9
130 43.3 84 40.6
102 34.0 102 49.3 #

INTERV. CONTROL

r~ITARYINDEX SCORE (0-1) 0.63
0.64

2.5 WATER USE AT THE PUMPOBSERVATIONS

In order to assessthe water useat the pump,severalkey-variableswere identified:

1. Generaldataon pump used.
2. Quantity of watercollected.
3. Other wateruseactivities at thepump:

- hand washing;
- child bathing;
- washingcookingutensils;
- washingclothes;
- washingfood/vegetables;
- otheractivities.

4.Statusof personcollecting and hygienicpractices.

.

Mote: Chi-squared test for intervention vs. controL corparison, # p c 0.05

TABLE 2.16 SANITARY INDEX SCORE FOR ALL PUMPS DURING BASELINE
Envirorinentat conditions at the pui~-site -

(WACOB. V./SPI4AC
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22 Baseline Comparison
Below, the findings andconclusionsarepresentedof eachofthe above-mentionedkey-

variables for both interventionand control villages.

1. Generaldataon pump used:

It is observedwhether a new or traditional pump wasused,whether the pump was
inside the houseor compound, how much the distancefrom the houseto the pump
measuredand whetheror riot more than onepump was used.

As shown in Table 2.17 no4all of theobserved(sentinel)householdsusea handpump.
In this caseno observationswere made.
Nosignificantdifferencescanbe foundbetweenthesentinelhouseholdsin intervention
and control villages.

TABLE 2.17 RESULTS WATERUSE AT THE PUMP OBSERVATIONS FOR ALL SENTINEL
HOUSEHOLDSDURING BASELINE - GeneraL data on pui~ used -

INTERVENTION CONTROL
OSSERVATIOM

TOTAL HOUSEHOLDSSURVEYED

MR. ~ MR. Z

100 100

11 MR OF HEW PUMP USED
12 MR OF OBSERVATION FORMS ~PI.ETED

Mr of househoLds not usirq pui~s
13 OBSERVED PUMP INSIDE HOUS~/COMPOUMD
14 PUMP DISTANCE FROM HOUSE

* 0 - 25 M
* 25 - 50 M
~ 50 - 100 H
* >100M

15 HOUSEHOLDS USING 2nd TRADITIONAL PUMP
18 HOUSEHOLDSUSING 3rd TRADITIONAL PUMP

0 0.0 0 0.0
92 100.0 93 100.0

8 7
36 39.1 37 39.8

71 77.2 67 72.8
15 16.3 14 15.2

2 2.2 10 10.9
4 4.3 2 2.2

4 8
0 0

Note: Chi-squared test for intervention vs. controL con~arison, # p < 0.05

~ 2. Quantity of water collected:

For each collection the volume was estimated, using a table with a standardarray of
containers and their respectivevolumes.

As shown in Table 2.18, the averagenumber of collectionsperobservation penodis
slightly higher in the intervention villages (for the sentinel households).The total
volume collected is also higher in the interventionvillages.
Using averagehousehold sizes for the sentinel household (derived from censusdata:
9.9 for the intervention villages, 10.3 for the control villages), the average useper
capitaper day is estimated.
Theaverageusepercapitaappearsslightly higherin theinterventionvillages.However,
for both control and intervention communities thesevolumes are considered low,
comparedto WHO guidelines.

[WACO B. VJSP1414C
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Type of water supply Typical
Consumption
(I/cap/day)

Range

(I/cap/day)

Communal water point
-atdistance> I000m 7 5.10
-atdistance500-l000m 12 10-15

Village well

- walking distance < 250 m 20 15 - 25

Communal standpipe
walking distance <250 m 30 20 - 50

Yard connection
(tap placed in house-yard) 40 20 - 80

As can be derived from this table, the per capita water use(in the order of 15-17
llcaplday) is relatively low ascomparedto typical waterusageatcommunalstandpipes
(20-50 1/cap/day).

TABLE 2.18 RESULTS WATER USE AT THE PUMP OBSERVATIONSFOR ALL SENTINEL
HOUSEHOLDSDURING 3ASELI4E - Water collections at pui~, totals -

OBSERVATION
INTERVENT ION CONTROL

MR. ~ MR. ~

TOTAL HOUSEHOLDSSURVEYED 100 100

TOTAL NR OF OBSERVATIONS
Of times no colLection/activities
airing observation period

21 TOT MR OF COLLECTIONS PER OBSERV.PERIOO
Range
Median
Mean
St.Dev.

22 TOT. VOLUME COLLECTED PER OBSERV.PERIOO
Range
Median
Mean
St.Dev.

92 93
3 1

0-44 0-36
13 11

13.9 11.7
7.6 6.8

O-580(tt) O-577(Lt)
161 147
175 158
104 100

~LLI~E PER CAPITA PER DAY (t) 17.6 (Lt 15.3 (It)

() CaLculated tming average househoLd size, based on census data.

3. Otherwateruse

It was observedhow many times hand washing,child bathing, washingof cooking
utensils,washingclothes, and washingfood/vegetablesoccurredat the pump.

AsshowninTable2.19theinterventionandcontrolcommunitiesshowasimilarpattern
with respectto otherwateruse at the pump. Apart from hand washing andwashing
kitchen utensils,otherwateruseactivities are not common.

TWACO B. V./SPAAC
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TABLE 2.19 RESULTS WATER USE AT THE PtR OBSERVATIONSFOR ALL SENTINEL
HCIJSEHOLDS DL~INGBASELINE Other water use, totals -

Q* OBSERVATION
INTERVEM
MR.

TION
X

CONTROL
MR. ~

TOTAl. HQJSEHOLDS SURVEYED 100 100

TOTAL MR OF OBSERVATIONS - 92 93

25 MR OF TIMES HA)~ WASHING
Range 0-13 0-20
Median 2 1
Mean 2.8 2.8
St.Dev. 2.8 4.0

26 MI OF TIMES CHILD BATHING
Range 0-5 0-10
Median 0 0
Mean 0.2 0.5
St.Dev. 0.9 1.6

27 MR OF TIMES WASHING KITCHEN UTENSILS.
Range 0-30 0-18
Median 2 2
Mean 3.5 3.1
St.Dev. 4.8 3.7

28 MR OF TIMES WASHING CLOTHES
Range 0 - 6 0 - B
Median 0 0
Mean 0.5 0.8
St.Dev. 1.1 1.8

29 MR Of TIMES WASHING FacE/VEGETABLES
Range 0-3 0-5
Median 0 0
Mean 0.4 0.6
St.Dev. 0.9 1.3

30 MR OF TIMES OTHER ACTIVITIES
Range 0-18 0-10
Median 0 0
Mean 1.8 1.3
St.Dev. 3.1 2.4

4. Statusof personcollecting water and hygienic practices:

For all peoplecollectingwater, their the sexand agegroup (child; older child; adult)
is observedandwhetheror not thispersonwashesorrinsesthecontainerbeforefilling
it. It is alsonotedwhetherthecontaineris closedwith somesortof deviceafterfilling
it with water. It is believedthat thesetwo factors are important in determiningthe
(bacteriological)quality during collection and transportof water from the pump.

As shown in Table 2.20, virtually alwayswomen (about95 %) andgenerallypersons
~~older than 20 yearsof age,collect the water.This pattern is similar in both control

and interventionvillages.
Bothin intervention andcontrol communities,generallyopencontainersare usedwhich
are difficult to close.This is also reflectedby the frequency oftimes that thecontainer
is actually closed.The majority of containers is washedlnnsedbefore collecting the
water. It should be noted here that when severalcollections aredonein a row, the
container is washedonly at the first collection.

interventionand control villages are fairly similar.

S

It can be concluded that with respectto the variables as shown in the Table below,
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TABLE 2.20 RESULTS WATER USE AT THE P~JWO8SERVATIONS FOR ALL SENTINEL
MQJSEHOLDSDURING BASELINE - l~~ocollects water, how ar~ihow ee.,ch -

OBSERVATION
INTERVENTION CONTROL
MR. Z MR. ~

TOTAL HOUSEHOLDS SURVEYED
TOTAL MR OF COLLECTIONS OBSERVED

100 100
1281 100.0 1091 100.0

W
H
0

Person collecting is femaLe

AGE GROUP DISTRIBUTION
* 10 YEARS

‘ 10 - 20 YEARS
* ~ 20 YEARS

1203 93.9 1025 94.0

100 7.8 94 8.6
353 27.6 276 25.1
828 64.6 723 66.3

H
0
~

CONTAINER TYPES USED
* TYPE 1 SMALL BUCKET
* TYPE 2 BIG BUCKET
~ TYPE 3 BIG TASHT
* TYPE 4 SMALL TASHT
* TYPE S BASTELLAH BIG
* TYPE 6 BASTELLAH SMALL

* TYPE 7 BASIN SMALL
* TYPE 8 BASIN BIG
* TYPE 9 BIG JERRYCAM

TYPE 10 SMALL .JERRYCAM
* TYPE 11 QULAH
* OTHER TYPES

CONTAINER WASHING

CONTAIWERCLOSED

83 6.9 86 7.9
93 7.7 183 16.8
14 1.2 9 0.8

3 0.2 5 0.5
60 5.0 71 6.5

342 28.4 178 16.3
165 13.7 143 13.1
229 19.0 196 18.0

49 4.1 30 2.7
32 2.7 28 2.6
16 1.3 16 1.5

195 16.2 146 13.4

735 57.4 670 61.4

19 1.5 17 1.6

H
0
U

M
U
C
H

VOLUME PER COLLECTION (Litres)
Range
Median
Mean
St.Dev.

1-60 1-60
10 10

12.6 13.5
8.7 8.3

.
2.6 WATER QUALITY ASSESSMENT

In order to assessthewaterqualityof pumpsand zirs, usedby thesentinelhouseholds,
the following variableswere observed/analyzed:

1. Generalsampling information.
2. Bacteriologicalwaterquality for pumps and zirs.
3. Chemical water quality of pumps.

Below, the findings and conclusionsare presentedfor each of the above-mentioned
variable.

1. Generalsamplinginformation:

Table2.21 showstotal numbersof samplestakenandanalyzed.It is found that in the
interventionvillagesless zirs areusedand thus not sampled.

ii.
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TABI..E 2.21 RESULTS WATER~iALITY ANALYSIS FOR ALL SENTINEL HOUSEHOLDS
DURING BASELINE - General sar~Ling information

INTERV. CONTROL
MR. Z MR. X

TOtAl. NaJSEHOLDS~VEYED

- Total nr of forma entered
- Mr of forma for ~ only
- Mr of households not using a hr
- Total nr of zirs analyzed

100 100

104 100
6 0

ii 6
89 94

Mr of households not using pui~s

- Total nr of puips anaLyzed

- Mr ~.ricef p~m~sanaLyzed
- Mr of sterilized pui~ anaLyzed

8 7
96 93

0 0
0 0

.

2. Bacteriologicalwaterquality of pumpsand zirs

Both pumpsandzirs wereanalyzedon theconcentrationof faecalcoliforms.In order
to analyze the sampleson faecal coliforms, the multiple tube test was executed,
accordingto StandardMethods.Positivetubes(showinggasformation) showpresence
of faecal coliforms. Basedon statisticalconsiderations,with the numberof positive
tubesan estimationcan be madeof the most probablenumberof faecal coliforms in
the water sample.This is expressedas the MPN-index/100 ml. Standardtablesare
availableof this index (seeTable 2.22). Sincethe numberof positive tubesdirectly
determinestheMPN-indexof the sample,this numberof positive tubesis usedasthe
resultof the analysis.

Table 2.22 Relationshipni. of

positive tubes and
MPN-index

In Table 2.23 theresultsof the bacteriologicalanalysisare shown.

Nr. of
positivetubes

MPN-tndex
per 100 ml.

0 <2.2
1 2.2

2 5.1
3= 9.2
4 16.0
5 >16.0

(WACO B.V.JSPAAC
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Theseresultsshow that approximately70 - 75% of thewater samplesobtainedfrom
thetraditionalpumpsshowcontaminationwith faecalcoliforms.This is not surprising.
Consideringthepoor hygienicconditionsat thepumpsites (seeChapter2.4), and the
factthat wateris abstractedfrom shallow(ground)waterlayers,thepumpedwaterwas
likely to be contaminated.
A slight differenceis noticedbetweeninterventionand control villages.

The bacteriologicalanalyseson the zirs show that virtually all (95 - 100 %) samples
from thezir arecontaminatedwith faecalcoliforms. Soeventhewatercollected from
bactenologicallysafepumpsgetscontaminatedduring transportationand/ordomestic
use.As concludedin thepreviouschapterstheconditionsaroundthezir arenot very
hygienicandcontainersfor collectingwaterareusually notclosedafterfilling. Again
a slight differenceis observedbetweencontroland intervention,in this casein favour
of thelatter.

INTERV. CONTROL
MR. X MR. %

TOTAL NUMBER OF ZIRS ANALYZED 89 100.0 94 100.0

- RESULTS BACTERIOLOGICAL ANALYSIS ZIRS
* nr. of positive tubes 0
* nr. of positive tubes • 1
* nr. of positive tubes = 2
* nr. of positive tubes = 3
* nr. of positive tubes = 4
* nr. of positive tubes = 5

- TOTAL ~ OF ZIR SAMPLES ~ITAMINATED

4 4.5 0 0.0
0 0.0 1 1.1
0 0.0 0 0.0
0 0.0 2 2.1
1 1.1 2 2.1

84 94.4 89 94.7

95.5 100.0

TOTAL NUMBER OF PUMPSANALYZED

- RESULTS BACTERIOLOGICAL ANALYSIS PUMPS
* rir. of positive tubes = 0

~ nr. of positive ti.~es= 1
* nr. of positive tubes 2
* nr. of positive tubes = 3
* nr. of positive tubes = 4
* nr. of positive tubes = 5

- TOTAL X OF PUMP SAMPLES CONTAMINATED

96 108.0 93 100.0

25 26.0 28 30.1
11 11.5 4 4.3
4 4.2 9 9.7

13 13.5 3 3.2
2 2.1 4 4.3

41 42.7 45 4.8.4

74.0 69.9

3. Chemical.waterquality of the pumps:

Thefollowingchemicalanalyseswerecarriedout : pH, chloride,total iron, manganese
and total hardness.
Thechemicalquality is of importance,as it relatesto taste,effect on theappearance
of tea, or on scalingof boiling pots.

As shownin Table2.24, no majordifferenceswere foundfor interventionandcontrol
communitieswith respectto the chemical quality of the pump water, except for
manganesebeingsignificantly higher in the control areas.

TABLE 2.23 RESULTS WATER QUALITY ANALYSIS FOR ALL SENTINEL HOUSEHOLDS
DURING BASELINE - Bacteriological water ~jaLity zir and puI~ -
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In Table2.25, both theWHO and theEgyptian Standardsfor thechemicalquality of
waterarepresented.

~i.

Q
INTERVENT

MR.
ION CONTROL

MR.

TOTAL SAMPLES TAICEN 96 93
TOTAL SAMPLES ANALYZED (i) 95 (*) 93

16 CHLORIDE
Range
Median

15- 320
60

. 15- 190
50

Mean 76 59
Std. Dcv. 55 37

17 IRON
Range 0 - 4.5 0 -3.0
Median 0.3 0.4
Mean 0.5 0.6
Std. DCV. 0.6 0.5

18 HARDNESS
Range 100-923 100-923
Median 301. 380
Mean 310 405
Std. Dcv. 155 163

19 pH
Range 7.0-7.9 7.2-7.9
Median 7.6 7.7
Mean 7.6 7.7
Std. Dev. 0.2 0.2

20 MANGANESE
Range 0-2 0-6
Median 0.4 0.9
Mean 0.5 1.0
Std. Dcv. 0.5 0.8

Except for manganese; 71 and 69 san~Les were analyzed respectively.
() : One sançte could not be analyzed cP.ie to high turbidity.

.
TABLE 2.25 WHO AND EGYPTIAN WATER QUALITY STANDARDS

As canbederivedfrom the tableabove,thechemicalpropertiesof the groundwater
regularly exceedW.H.O and Egyptianstandards.This is particularly the casewith
manganese,which at concentrationsabove0.1 mg/i hasstaining properties(gives a
black colour). However, the water quality resultsarequite common for theseparts
of Egypt.

TABLE 2.24 RESULTS WATER QUALITY ANALYSIS FOR ALL SENTINEL HG.ISEHOLDS
DURING BASELI~ - Chea;cat water c~iaLity purps -

Standards
Paraneter Unit U.H.0 Egyptian

Faecal cotifones ~N/10~t. 0 0

ChLoride mg/I 250 600
Harckiess mg/CaCO.,/L 500 500

Iron mg/I 0.3 1.0
Manganese mg/L 0.1 0.5
pH (-) 6.5 - 8.5
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3 PROXIMATE LMPAC~ ANALYSTS OF THE INTERVENTION FOR ALL

VILLAGES UP TO SIX MONTHS

3.1 INTRODUCTION

Thischapterpresentsthe intermediateoutcomesfor ~llvillagesup to six months,with
respectto the following environmentalsanitationvariables

- environmentalconditionsin house;
- useand condition of latrines;
- useandcondition of hand-pumps;
- waterquality of handpumpsand zirs;
- quantitiesof handpumpwater used.

A simple, proximateanalysisis performedof theimpactof the interventionupon the
intermediateoutcomes.This is expectedto providean understandinginto theprocess
of changeduring the monthsafter the intervention,in both control and intervention
villages. The analysis is conductedby comparing the outcomesduring the three
surveillanceperiods (baseline,3 and 6 months)for interventionvs. control villages,
at eachtime interval.
To this end, the samemethodof analysisis usedas for analysisof comparabilityat
baseline:

- Using the SPSSpackagefor statisticalprocessingof data,a Chi-squaredtest for
interventionvs. control comparisonwasperformed.Significancewastestedusing
a 95 % confidenceinterval (i.e. if p < 0.05 a statistically significantdifference
is proven).

- If the outcomeof a variable is a symbol, such as 1, 2, 3, which representsa
prescribedvalue(e.g. 1 = yes, 2= no), theChi-squaredtest for significancewas
used.

- If the outcomeof a variablecould be any value betweena given range(e.g. pH
S value of watercanassumeany valuebetween0-14, the numberof times people

collectwatercanassumeanyvalueabove0), theChi-squaredtestis notappropriate.
In thesecasesthe range, the median, the mean (the arithmetic average)and the
standarddeviationaregiven.

- Note: resultsareanalyzedon thebasisofresponses(i.e. missingvaluesareexcluded)

For purposesof presentationthe following methodswere used:

- If the Chi-squaredtest wasapplied,outcomesduring the threeperiods(for each
variable)arepresentedfor both interventionandcontrolvillages adjacently,using
frequencytabulations.
If a statistically significantdifferencewas found,a mark is given (#).

- If no Chi-squaredtestwasapplied,therange,median,meanandstandarddeviation
arepresentedfor the outcomesduring thethreeperiods(of eachvariable),for both
interventionand control village respectively.
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For a number of key-variablesa largeamountof indicatorswas observed(e.g. to
determinethe environmentalcleanlinessin the house,or the stateof maintenanceof
pumps). However, by comparing all of these individual indicators no overall,
comprehensiveconclusionscanbedrawn. For this purposean index wascalculated.
This method entailedgiving a negativeratingeachtime an indicatorwas thoughtto
havea bad impact (the ratingsystemfor eachtypeof index is explainedin Annex2. 1).
The indexes areevaluatedon a scaleof 0 - 1. The scaleis divided into five portions,
representingthe following values:
- 0 -0.20 good
- 0.21 - 0.40 fairly good
- 0.41 - 0.60 average
- 0.61 - 0.80 fairly bad
- 0.81 - 1.00 bad

In order to illustrate the changesthrough time, graphs are presentedfor some key-
observationsand indexes.

This Chapterfollows the samepattern for discussingthe findings as in Chapter2.
However,tablesand graphsarepresentedin separateannexes(annex3 and 4) at the
end of this report.

3.2 SUMMARY OF FINDINGS AND CONCLUSIONS

With respectto the overall environmentalconditionsin house/compounda striking
improvement is found at the 3 months survey for both intervention and control
communitiesas comparedwith the baselinesituation. At 6 months a considerable
deteriorationoccursfor both typesof villages, although the conditionsremain slightly
improved as comparedwith baseline.In generalit is concludedthat the improvement
through time in theinterventionvillages hasbeensomewhatbetter.
However, asdemonstratedaboveboth the interventionand control villages show a
strikingly similar pattern through time. This phenomenon can most probably be
explainedasa seasonalpattern.Therefore,the improvementscannot be conclusively
attributed to the impactof the intervention.

The outcomesof a numberof variablesshow improvement through time as a result
of the researchitself (socalled‘research-and interview effects’). A striking example
is the dramaticincreasein the prevalenceof garbagecontainersin both control and
interventionvillages.

Some improvementscan clearly be attributed to the intervention. This especially
concernsthe increasein the number of latrines and handpumpsin the intervention
villages (hardwarecomponent).
Alsovolumesofhandpumpwater fetchedhaveincreasedsignificantly in the intervention
communities.
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For a number of conditions and practiceswhich were anticipatedto change for the
betteras a result of the health education,no significant improvementsare found.
E.g., risk of hand contamination of zirs remainedsimilar.

The new UNICEF pumps areusedas first pump by around 60 % of the households.
Also, 20 % of the householdsclaim to useit as a secondpump. This implies that 40%
of the householdsstill usetheir old pump.
With respect to the bacteriological water quality of the new UNICEF pumps it is
concluded that the initial water quality was poor(around 70 % of the pumps showed
contamination). Only at the 6 month survey the water quality showed significant
improvement, although around 50 % of the new pumps still demonstrate faecal
contamination.

Regarding the bacteriological water quality of the zirs, it is concluded that virtually. all zirs (95 - 100 %) remain contaminated through time. So, despite health education
and the somewhat improved water quality of the pumps, people remain exposedto
bacteriologically unsafe water.

In generalit is concluded that, using the intermediate outcomesup to six months only,
it is too early to draw any definite conclusionson the impact of the intervention.
This is largely causedby the occurrenceof a seasonalpattern.

Therefore, it is concluded that an impactanalysisoriiy makessensewhenit is based
on a comparisonbetweenbaseline versus 11- months outcomes,therebyexcluding
seasonaleffects.

3.3 ENVIRONMENTAL CONDITIONS IN HOUSE OBSERVATIONS

In order to assessthe environmental conditions in the house/compound,severalkey
variables were identified that areindicative for the environmental cleanlinessarid are

S thought to influence the risk of diarrhoea contamination:

I. Cleanlinessof working/living areas.
2. Presenceof a provision for animals.
3. Presenceof a provision for garbagedisposal.
4. Presence,useandconditionof a specialprovision for discharge of usedwater.
5. Presenceof a pump.
6. Presence,useandcondition of a specialcontainer for water storage.
7. Presenceand condition of a special provision for hand washing.
8. Presenceand conditionof a latrine.

Below, the findings and conclusionsarepresented for each of the above-mentioned
key variablesateachsuccessivetime interval, therebycomparingchangesin intervention
and control villages through time.
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1. Cleanlinessof living/working areas:

Impact all villages

S

The sanitary index (seeTable 3.2 and Figure 1 ) indicatesthat at baseline the
environmentalconditions in houseare somewhatbetter in thecontrol communities.
Both interventionandcontrolvillagesshowan improvementof environmentalconditions
at the 3 months survey. At 6 months the conditions deteriorate again in both typeof
villages, but show some improvementcomparedto baseline.However, conditions
remainaveragethrough time (i.e. a score of 0.41 - 0.60). On closerexamination, it
canbeconcludedthat the changethrough time in the interventionvillage is somewhat
morepositive (i.e. theconditionsin theinterventionvillagesappearto becomemore
similar to thecontrol).
This conclusion may point at a positive impactof the intervention on the overall
environmentalcleanlinessofliving/working areas.However,consideringthefact that
both typesof villages still show lesshygienic conditionsin absolutetermsand the fact
that the change is relatively small, no outspoken conclusionsshould be drawnyet.

Furtherexaminationof the individual observations(seeTable 3. 1 and Figures)shows
that most individual variables(e.g. animal faecesat placefor cookingand washing
kitchenutensils)follow thesamepatternasdemonstratedby theoverall sanitaryindex
(seeFigures 1, 3 and 4). However,somesignificant improvementsof theconditions
canbe foundtoo. Someobservations(seeFigure 5 and 6 on faecesat placefor eating
andsleeping)amelioratein interventionvillageswhencomparedto theirbaselinescore
and resultsin the control villages.
Theseobservationsare interesting with respectto a possibleconnection with the
intervention.An importantkey-messageherewastheprevention offaecalcontamination
of foodand children’splay areas.However,all otherareasin the houseshow a less
positive pattern, similar to the overall sanitary index patters in both control and
intervention villages. Therefore, and considering the fact that theobservationsfor the
11 monthsurveyare not takenintoaccount,no positivecorrelationbetweentheabove-
mentionedimprovementsand the interventioncanbe concludedyet.

As mentionedearlier,a very slight improvement is visible in the intervention villages
as compared with the control areas. However, levels of cleanliness remain
approximatelythe same.
The results for both interventionandcontrol communitiesshow a striking and similar
patternthroughtime:A sharpdip (improvement)at the3 monthsurvey,andan increase
(deterioration)againat thesix modthsurvey.This phenomenacanprobablybe explained
as a seasonalpattern.The 3 month surveyand, although to a lesserextent, the six
month survey were conductedduring winter, whereasthe baselinewasperformedin
summer. During winter time, peopleareusedto changingtheirlifestyle, e.g.,animals
are more often in field (in summer it is to hot for animals to be out); also peoplespent
more time inside their houses(although cooking, which is doneearly in the morning
and late in the afternoon,is doneoutside in the sun).

Another interesting observation(seeTable 3.1, q. 35)concernsthe useof the latrine
for bathing (40 - 50 % of the households).With respectto this practice,theselected
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typeof latrine(dry-compostingpit latrine)thatwasimplementedby UNICEF is thought
to belessappropriatesincetheselatrinesshouldbekept asdryaspossible.The practice
remainsafter the interventionand evenslightly increases.

2. Provision for animals:

As canbederivedfrom Table3.3,in theinterventionvillagessignificantly more special
placesfor animalscanbe found insideboth houseand compound.Theseplacesare
significantly moreoften fencedin the controlvillages.This results(asshown in Table
3.3, q. 48) in moreanimalshavingaccessto the housefor the interventionvillages.
In generalthe tableindicatesthat both in interventionand control villages, most of
thehouseholdshaveanimalsliving inside thehouse/compound(80-90%). Thisslightly
increasesat the 3 and 6 - months surveyfor both typesof villages.
Consideringthe similar pattern in both types of villages, and the relatively small
(insignificant)change,no impactof the interventioncan be concluded here.

3 Provision for garbage:

As shownin Table 3.4, at baseline,only asmall percentageof thehouseholdsin both
controland interventioncommunitiespossesseda specialcontainerfor garbagecollection
(25 %). However,during the 3 and6 monthssurveyadramaticincreasein thenumber
of garbagecontainersis observedfor both interventionand control areas(seealso
Figure 7). This phenomenonis a clearlyan effectof the researchas it is found in both
villages. According to theSupervisor ofthe Environmental Team, on someoccasions,
peoplespontaneouslyand proudly showed their garbage container, even before the
data collectors started their observations.The slightly sharper increase in the
interventionvillages is thought to be due to the interaction effect betweenresearch
and intervention.

At baseline,in theinterventionvillagesasignificantly higher proportionof households
dump theirgarbageon a specialplaceinsidethe house/compound.In bothcommunities
about 50 % of thegarbageis burned(accordingto the EnvironmentalSanitationTeam,
garbagewas never buried). Burning is generally done in the oven.
Again a sharpincreasein the proportionof the above-mentionedvariables(q. 50, 51)
canbenoticedin control andinterventionvillages. Especiallyconsideringthe fact that
the variablesin questioncannot be observedat a glance(the data collectorshould ~k
abouttheir occurrence),the before-mentionedresearcheffect is a likely explanation
herealso.

4. Provision for waste water:

As shown in Table 3.5, at baselineit was found that approximately 30 % of the
householdsin both controland interventioncommunitieshave a specialprovision for
wastewaterdischarge.At a largepart (about50-60 %) of theseareaswaterponding
wasobserved.
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In the interventionvillages, at the 3 and 6 monthsurveya significant decreaseas
comparedwith baseline and control areasis found regardingthe numberof special
places for waste waterdischarge. No sensible conclusions can be drawn as to the cause
of this change, sincehealth education did not pay attention to this practice.

Water ponding increasessharply in both types of communitiesand is most probably
due to seasonal influences (in winter, water evaporates less quickly and rainfall is
higher).

The absolute number of households using the Latrine for wastewater discharge does
not increase in the intervention communities as contrasted with the control villages.
The difference may be due to the effect of health education. One of- the messages
concerns the proper use of the (UNICEF) latrine (avoid disposing waste water in the
latrine).

5. Presence ofa pump:

As shown in Table 3.6, at baseline the majority of the population useshandpumps.
In the intervention villages around 50 percentof the pumps is located inside thehouse
or compound,whereasin the control villages around 35 percent is situated inside (a
significant difference). Due to the intervention the number of pumps located inside
the house /compound decreasesin the intervention villages (UNICEF pumps are
communal),although the majority of thepumps remain within 50 metres distance from
the house.
The use of handpumps increasesin the intervention villages (due to intervention).
However,only 60 % ofthe householdspointat thenew UNICEFpumpsas being their
first pump. Besides,about 20 % ofthe peopleuse theUNICEF pump as secondpump.
Apparentlymany people either prefer their old pump or have no easyaccessto the
new pump.
More detailedinformation about the operationand maintenanceof handpumpsis
providedin Chapter3.4. Dataon wateruseat thepumpcanbe foundin Chapter3.5.

6. Presence,useand condition of a specialcontainer for water storage:

The majority of householdsin both interventionand control villages have a zir for
storing water. However, as can be derived from Table 3.7, significantly more
zirs/containerswere observed in thecontrol villages. This difference may be due to
thefact that in the controlvillages[as pumpsare foundinsidethe houseicompound
(see previous section and Table3.6).
The use of zirs decreasesdramaticallyat the 3 months survey and slightly increases
againat 6 months in both communities.This is due to the typical seasonalpattern,
which hasbeenmentionedin earlier sections also. The zir is especiallypractical in
summer, to keepthe watercool.

At baseline, in the control villages a significantly larger proportion of the zirs is
covered.At the 3 and 6 month survey an increaseof this practice is found in the
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intervention villages, in addition to which the difference between control and
interventiondecreasesin significance.Sincecovering the zir was one of the health
messages,a cautiousconclusioncan be drawn that this increasemay be related to the
intervention.

Table 3.7 furtherindicatesthat theuseof a long-handleddipperfor gettingwaterfrom
thezir is not commonin both typesof communities.This meansmostpeople usecups,
thus increasing the chanceof contamination of thewater by hands. At 3 and6 months
this situation remains, although useof a cleandipper wasone of the healthmessages.

As can be derived from Table 3.8 and Figure 8 (sanitary index for environmental
conditions around the zir), at baselinethe intervention villages score fairly poor,
whereasthecontrolvillages scoreaverage.Both intervention andcontrolvillagesshow
an improvement of environmental conditionsat the 3 months survey. At 6 months the

S conditions deteriorate again in both type of villages, but show some improvement
comparedto baseline. However, conditionsremain averagethrough time (i.e. a score
of 0.41 - 0.60).On closer examination, it can be concluded that the change through
time in the intervention village is somewhatmore positive (i.e. the conditions in the
intervention villages appear to becomemore similar to the control).
This conclusionmay indicatea positive impact of the interventionon the overall
environmental cleanlinessof living/working areas. However,consideringthefact that
bothtypesofvillagesstill show lesshygienicconditionsaround thezir in absoluteterms
and the fact that the change is relatively small, no outspokenconclusionsshould be
drawnyet.

7. Presenceand condition of a special provision for hand washing:

As shown in Table 3.9, at baseline in both intervention andcontrol communitiesonly
a small portion of the householdshave a special storage/basinfor hand washing. In
the control villages significantly more storage/basinsfor hand washing are present.
At the 3 and 6 month survey an increasein the number of provisions is found in the

intervention villageswhile thenumber is stabile in thecontrol areas,asa result of which
the difference betweencontrol and intervention decreasesin significance.
However, in case the storage/basincontained water, the occurrenceof fresh water
decreasedin the intervention villages, whereasin the control villages an increasewas
found. This processeventually resultedin a significant difference in favour of the
controlareas at the 6 months survey. -

Considering oneof the health messagesfocusedon the needfor hand washingwith
soapandrunningwater, no sensibleconclusionscan be drawn from theabove-mentioned
situation.

8. Presenceandconditions of a latrine:

As shownin Table 3.10,at baseline around 60 % of thehouseholdsin both intervention
andcontrol villages have a latrine. At the3 and 6 months survey a sharp increasein
the number of latrines in the intervention villagescan be found, whereasin thecontrol
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villagesonly a small increaseis noticed. As a result the difference betweencontrol
and intervention is significantly enlarged. This change is clearly an effect of the
intervention.

The new UNICEF latrinesconsistof a slab and pit lining only. The construction of
walls and doors is consideredthe responsibility of the household.Many peoplehave
constructedthe latrine outside the walls of the house, without constructingany walls
anddoorsyet. Hence,significant differencesbetweencontroland intervention appear
at 3 and 6 months with respectto questions 76,77 and 78.

As shown in Table 3. 11 and Figure 10, the sanitaryconditions of the latrines in both
control and intervention communities are fairly good, although the intervention
householdsscoreslightly less good.
Both interventionand controlvillagesshowaslight improvementofsanitaryconditions

S at the 3 months survey. At 6 months the conditions deterioratesomewhatin both types
of villages, but show a small improvementas comparedwith baseline.However,
conditions remain fairly good through time (i.e. a scoreof 0.21 - 0.40). On closer
examination, it can be concludedthat the change through time in the intervention
villagesis somewhatmorepositive(i.e. theconditionsin theinterventionvillagesappear
to becomemore similar to the control).
The latter may bedue to intervention,but no hard evidenceis availableyet.

An importantobservationwasreportedby theEnvironmentalSanitationTeam, which
cannotbederived from the questionnaire on environmentalobservationsin house.It
concernsthe useof the new UNICEF latrines.A fair number of theselatrines are not
usedfor their intended purposeyet. Peopleeither did not completethe construction
or, e.g. useit asa place for storage.With respectto this situation, it should be noted
that part of the latrines were purchasedby peoplewho alreadypossesseda latrineand
continuedusing the latter. The observations on the latrine were carried out for the
latrine that was actually used.

3.4 HANDPUMP SURVEY

In orderto assessall traditional handpumps before and afterthe intervention,and the
new pumpsafter the intervention,a special observationlist wasdesigned.Besides
questionsaboutthestateofmaintenanceandfunctioningofthepump,severalconditions
were identified that are indicative for the en ironmentalcleanlinessaround the pump
and are thought to influencethe risk of contaminationof the well andlor pump and
thereby the water that is fetched from this pump. The following key-variables were
identified for the assessmentof handpumps:

1. Presence,locationand type of pump.
2. Operationand maintenance.
3. Environmentalconditions at the pump-site.
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Below, the findings and conclusionsare presentedfor eachof the above-mentioned
key variablesat ~h successivetime mterval, therebycomparingchangesin intervention
and control villages through time.

1. Presence,location and type of pump:

As shown in Table 3. 12, at baselinethe pump density in the intervention villages is
considerably higher than in the control villages. Most pumps are locatedinside the
house/compound(80 - 85 %).

Due to the intervention, the pump-density in the intervention villages increases
significantly. Considering the fact that the new UNICEF pumps are communal, the
proportionof pumps locatedin the house/compounddecreasesin the intervention and
areas. However, the sameis found in the control villages, although somewhat less.
Therefore, the changescan be partly ascnbedto seasonalinfluences,as fencingof
compoundsmay differ in winter or summer.

On closerexamination of thedata on new pumpsonly (seeTable 3.17),it is concluded
that 50 % of the UNICEF pumpsare locatedinsidea houseorcompound.This practice
is in contrast with the supposedcommunal character of the new pumps. Sometimes
UNICEF placed a pump inside a compoundbecauseof pressure from the community
or its leaders. Also, after installation, somepeople extended their compound with
additional fencing in order to appropriate the new pump.

Whencomparing the total number of pumps surveyed(seeTable 3.12)at baselineand
3 and 6 months,and considering96 newUNICEF pumps were installed, it must be
concluded that a large number of traditional pumps wasremoved (in the intervention
villages). After receiving new UNICEFpumps, somepeopledismantled and sold their
old pumps. In other casespeople just abandoned the old pump and left it without
maintaining it any more.

S 2. Operation and maintenanceof pump:
As shown in Table 3. 13, at baselinealmostall pumpsthatwereobservedareworking
(90- 95 %), although in thecontrol villagesa significantly higher portionof thepumps
did not give water. After the intervention the number of pumpsgiving water decreases
in bothcontrol andintervention villages,although substantiallymore in the latter. This
is due the fact that in the intervention villagesold pumpswere dismantledor damaged
on purpose,after installation of the new pumps.

The number of leakingpumps is fairly similar at each time interval, when comparing
control vs. intervention villages. The decreasefor both may be due to the effect of
research,which leads to increasedmaintenanceefforts.

As shown in Table 3. 14, and Figure 12, at baselineboth the pumps in intervention
andcontrol communities scoreaverageon the maintenanceindex, although thepumps
in the intervention villages are in a slightly better condition.
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After the intervention, the state of maintenanceimproves considerably in the
interventionvillages(scoringfairly good),whereasin thecontrol villagesnorealchange
is visible. The improvement in the intervention villages is not only due to the new
UNICEF pumps, but also to the upgrading of old pumps. Sometimes, people are
motivated to do thisout ofjealousy(neighbours havea nice looking new pump). Also,
the new pumps have becomea new statussymbol, thus inspiring people to make their
old pump look just as nice. -

On closerexamination of the individual observationsconcerning maintenance (Table
3.17) for thenew pumps only, it can be concluded that a number of pumps were still
looseat base, or showed cracksat the 6 months survey. This situation presentsan
increasedrisk of contaminationof the well.

3. Environmental conditions at the pump-site:

~R S As shown in Table 3. 15 and 3.16, the environmental conditions at the pump-site are
fairly poor for both intervention and control villages, although the availability of
drainage is significantly higher in the intervention areas. The number of provisions
for drainage in the intervention villages improves evenmore after the intervention (due
to the new pumps). However, although at the 3 months survey an increasingnumber
of drainage facilities functions in both typesof villages, a large dip is visible at 6
months again. This maybe due to the fact that thedrainage facilities of the traditional
pumps areusually of a temporarynature. Therefore, their condition may vary greatly
through time.

On closerexamination ofthe new UN1CEFpumps (seeTable 3.18), it should be noted
that not all pumps areprovidedwith proper drainage. Besides,drainage facilities do
not always function. This is also illustrated by the high prevalenceof water ponding
around the new pumps. From field inspection it appeared that the drainage facilities
asprovided by UNICEF were notadequateandoftenpoorly constructed. In mostcases
UNICEF left the completion of the drainage to the community. Only a short concrete

5 drainage canal (about 1 metre) wasprovided. In a number of cases,the canal was not
appropriately constructed (e.g.drainage directedto the wall ofa house,or to a higher
area). This situation results in poor sanitaryconditions around the pump.

With respectto theoverall environmentalconditionsaround thepumps(seeTable 3.16),
it can be concluded that the conditions remain fairly poorup till 3 months. At the 6
months survey an improvement is visible for the interventionvillages, thereby barely
scoring average.

With respectto the changingnumber of pumps nearthe latrines(Table 3.15,q. 26),
it should be noted that this may be due to differences in interpretation of the data
collector.
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3.5 WATER USE AT THE PUMP OBSERVATIONS

In order to assessthe wateruse at the pump,severalkey-variableswere identified:

1. Generaldataon pump used.
2. Quantityof water collected.
3. Other water useactivities at the pump:

- hand washing;
- child bathing;
- washing cooking utensils;
- washing clothes;
- washing food/vegetables;
- other activities.

4. Statusof personcollecting and hygienic practices.

Below, the findings and conclusionsare presentedfor each of the above-mentioned
key variablesat eachsuccessivetime interval, therebycomparingchangesin intervention
and control villages through time.

1. Generaldataon pump used:

As shownin Table3.19notall of the observed(sentinel)householdsuseahandpump.
In this caseno observationswere made.After intervention,all sentinelhouseholdsin
theinterventioncommunitieswere using handpumps.Often, more thanonehandpump
was used. Approximately &) % of the hand pumps usedare new pumps (this is
consistentwith the observationsin theenvironmentalconditionsin housesurvey).

2. Quantity of watercollected

Using averagehouseholdsizesfor the sentinelhousehold(derivedfrom censusdata:
9.9 for the intervention villages, 10.3 for the control villages), the average useper
capitaper day is estimated.
As shown in Table 3.20,at baseline theaverageusepercapitaappearsslightly higher
in the intervention villages. After the intervention the averageuse increasesfor the
sentinelhouseholdsin the interventioncommunitiesandslightly decreasesfor thecontrol
households.The slight decreaseis most likely causedby seasonalinfluences(lesswater
is usedin winter). Normally one would expecta similar pattern in the intervention
villages,however,asnotedearlier larger amountsofwalerwerefetched.This situation
can most likely be attributed to the novelty of theUNICEF pumps andpossibly to the
messageof the health education team: “use as much water as needed...”

It should be noted that, for both control and intervention communities, thesevolumes
areconsideredrelatively low, whencomparedwith WHO guidelines(seeChapter 2.5
for table of WHO guidelines).
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3. Other water use:

As shownin Table 3.21 the intervention andcontrol communities demonstratea similar
patternwith respectto ‘other water use’at thepump through time. Dueto the influence
of winter less ‘other water use’ activities takeplaceat the pump during the 3 months
observations.
Apart from washing kitchen utensils,’other water use’ activities are not common.

Although one of the health messageswas aimed at stimulating peopleto wash their
hands with running water, no effect of this was seenat the pump-sites.

4. Statusof personcollecting water and hygienic practices:

As shown in Table 3.22, virtually alwayswomen(about95 %) and generallypersons
older than20 years of age, collect the water. This pattern is similar in both control
and intervention villages.

Both in intervention andcontrol communities,generallyopencontainersare usedwhich
aredifficult to close.This is also reflected by the number of times the container is
actuallyclosed. At the 3 and 6 month surveya clear shift is noticedtowardsthe use
of bigger containers, in both control and interventionareas.This is reflectedin the
very limited number of times the container was closed. A possibleexplanation may
be, that due to winter time people prefer to stay at homeand collect largervolumes
of water per collection. This is also reflected in the declining number of collections,
in thecontrol villages. However,in the intervention villages,although peoplealsofetch
more water per collection, the absolute number of collection increasessharply. This
is clearly caused by the introduction of the new UNICEF pumps, possibly in
combination with the health education.

The number of times that containers are washed/rinsedbefore collecting the water

S decreasessharply through in both intervention andcontrol villages.From theviewpointof health, this is a negativedevelopment. It should be noted here that when several
collections are done in a row, the container is washedonly at the first collection.

3.6 WATER QUALITY ASSESSMENT

In order to assessthe waterqualityofpumpsandzirs, usedby thesentinelhouseholds,
the following variableswere observed/analyzed:

1. General sampling information.
2. Bacteriological water quality for pumps and zirs.
3. Chemical water quality of pumps.

Below, the findings and conclusionsare presented for each of the above-mentioned
key variablesat eachsuccessivetime interval, therebycomparingchangesin intervention
and control villages through time.
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1. General sampling information:

Table 3.23showstotal numbers ofsamplestaken andanalyzed. At the 3 and6 months
survey,both in interventionandcontrol areas lesszirs wereusedand thus notsampled.
This is due to seasonalinfluences, as during winter there is lessneedto store the water
at a cool place.

2. Bacteriological water quality of pumps and zirs

In Table 3.24 andFigure 16 and 17 theresults of thebacteriological analysisofpumps
usedby the sentinel householdsare shown.
Theseresults show that at baselineapproximately 70 - 75% of the water samples
obtained from the traditional pumps show contamination with faecalcoliforms. This
is not surprising. Considering the poor hygienic conditions at the pump sites (see

S Chapter 3.4),and the fact that water is abstracted from shallow (ground)water layers,the pumped water was likely to be contaminated.

At the 3 months survey hardly any changewasfound in both typesof villages. Clearly
no effectof the newly installedhardware wasvisible yet. Only at the 6 months survey
did the pumps used by the sentinel householdsin the intervention villages show
improvement. This is contrary to expectations, since approximately 60 % of these
householdswere using new UNICEF pumps.

Table 3.25 and Figure 18 show the resultsof the bacteriological analysis of all new
UNICEF pumps. As can be derived the pumps did not produce bactenologicallysafe
water from the start. At the 6 months survey still 50 % of the pumps show faecal
contamination, although it can be noticed that the percentageof heavily contaminated
samples(5 positive tubes) sharply decreases.

More details on water quality in generaland bacteriological contamination of the new
pumps in particular, can be found in the Annex on water quality.

The bacteriological analyseson thezirs show that virtually all (95 - 100 %) samples
from the zir arecontaminatedwith faecal coliforms in both intervention and control
villages. This situations remains throughout the 3 and 6 months surveys.Soeven the
water collected from bactenologically safe pumps gets contaminated during
transportationandlordomesticuse.Asconcludedin thepreviouscba~terstheconditions
around the zir are not very hygienic and containers for collecting water are usually
not closed afterfilling.
Apparently the healthmessagesconcerningthe need to cover the zir and avoidance
of hand contamination of the zir water have no effect.

3. ChemicaLwater quality of thepumps:

The following chemicalanalyseswerecarriedout: pH, chloride, total iron, manganese
and total hardness.
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S

The chemical quality is of importance,as it relatesto taste,effect on the appearance
of tea, or on scalingof boiling pots.

In Chapter 2.6 thechemical water quality wasdiscussedfor the old pumps. In Table
3.26 the resultsfor the new UNICEF pumps arepresented.

No major differenceswerefound betweenthe newand theold pumpsin the intervention
villageswith respectto thechemicalqualityofthepump water. The newpumpsproduce
a slightly higher concentration of iron, hardness and manganese.These differences
however, should not lead to a change in tasteand scalingproperties of the water.
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4. PROXIMATE IMPACT ANALYSIS OF THE INTERVENTION FOR THE FIRST

SET tiP TO ELEVEN MONTHS

4.1 INTRODUCTION

This chapter presentsthe intermediateoutcomesfor villagesof the first set up to eleven
months,with respectto the following environmentalsanitationvariables

- environmentalconditionsin house;
- useand condition of latrines;
- useand condition of hand-pumps;
- water quality of handpumpsand zirs;
- quantitiesof handpump water used.

A simple, proximate analysis is performedof the impactof the interventionupon the
intermediateoutcomes.This is expectedto provide an understandinginto theprocess
of changeduring the months after the intervention, in both control and intervention
villages. The analysis is conducted by comparing the outcomes during the four
surveillanceperiods(baseline,3, 6 and 11 months)for interventionvs. controlvillages,
at eachtime interval. In the lastsectionof this chapteralsoa comparisonis madefor
the interventionvillages betweenbaselineand 11 monthssurvey.

The following methodof analysisis usedas for the comparabilityanalysis:

- Using the SPSSpackagefor statisticalprocessingof data, a Chi-squaredtest for
interventionvs. control comparisonwasperformed.Significancewas testedusing
a 95 % confidence interval (i.e. if p < 0.05 a statistically significantdifference
is proven).

- If the outcome of a variable is a symbol, such as 1, 2, 3, which representsa
prescribedvalue (e.g. 1 = yes, 2= no), the Chi-squaredtest for significancewas
used.

• - If the outcome of a variablecould be any valuebetweena given range(e.g. pH
valueof water can assumeany value between0-14, the number of times people
collectwatercanassumeanyvalueabove0), theChi-squaredtestis notappropriate.
In thesecasesthe range, the median, the mean(the arithmetic average)and the
standarddeviationaregiven.

- Note:resultsareanalyzedonthebasisofresponses(i.e.missingvaluei~eexcluded)

For purposesof presentationthe following methods were used:

If the Chi-squaredtestwas applied, outcomesduring the threeperiods (for each
variable)arepresentedfor both interventionandcontrol villagesadjacently,using
frequencytabulations.
If a statisticallysignificantdifferencewas found,a mark is given (#).
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- If noChi-squaredtestwasapplied, the range, median, meanandstandarddeviation
are presentedfor the outcomesduring the three periods(ofeach variable), for both
interventionand control village respectively.

For a numberof key-variablesa largeamount of indicators was observed(e.g. to
determine the environmental cleanlinessin the house, or the stateof maintenanceof
pumps). However, by comparing all of these individual indicators no overall,
comprehensiveconclusionscan bedrawn. For this purposean index was calculated.
This method entailed giving a negative rating each time an indicator wasthought to
havea bad impact (the ratingsystemfor eachtypeof index is explained in Annex 2. 1).
The indexes are evaluatedon a scaleof 0 - 1. The scaleis divided into five portions,
representing the following values:

- 0 -0.20 good
- 0.21 - 0.40 fairly good
- 0.41 - 0.60 average
- 0.61 - 0.80 fairly bad
- 0.81 - 1.00 bad

After the finding and conclusionsof section4.2, the baselinecomparisons and the
intermediateoutcomesare reviewedin thesections4.3 and4.4. The tablesbelonging
to these sectionsare included in annex 5. The baseline comparison is extensively
discussed,while the subsequent intermediate outcomesarebriefly summarized.

Hencesection4.5 containsaextensivecomparisonbetweenthebaselinevs. 11 months
survey,particularly for the intervention villages. Seasonalfluctuations are expected
to have a minimum impact on theanalyses,sinceboth surveyshavebeenconducted
during the month of August.

•
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4.2 BASELINE COMPARISONS

4.2. 1 Summaryof findings and conclusions

With respectto the environmentalconditions in the house/compoundboth control and
intervention villages presentan overall image of less hygienic conditions (high
prevalenceofwaterponding,garbage,animalsandanimal faecesin the living/working
areas).However, it should be noted that the intervention villages haver significantly
higher numbers ofanimalsliving in thehouse/compoundparticularly in cooking areas.
This situationposesahigher public health risk. In the intervention villagesa significant
higher proportionof the householdsdump their garbage in a specialplaceinside the
house/compound.

The intervention villages have significantly less latrines than the control villages;
however, this is substantially higher thanpreviously anticipated. Another interesting
observation concernsthe useof the latrine for bathing and discharge of waste water.
With respectto thesepractices,the selectedtype oflatrine (dry-compostingpit latrine)
that wasimplemented by UNICEF is thought to be lessappropriate sincetheselatrines
should be kept as dry aspossible.

With regardto theavailability and stateof maintenanceof the handpumps, it canbe
concluded that in the intervention villagesthere are significantly morepumpsavailable.

Almost all pumps are working (90 - 95 %), although in the control villages a
significantly higherportion of the pumps did not give water.

Both the intervention and control communitiesscoreaverageon the maintenanceindex
and show fairly poor sanitaryconditionsat the pump-site.Both of thesesituations
causean increased health hazard, due to possiblecontamination of the well.

Regarding the useof handpump water it is concluded that the sentinel householdsui
the interventionvillagescollectslightly more water than thosein thecontrol villages.
The total volume collectedis relatively low (lessthan 20 litres/capita/day) for both
typesof householdscomparedwith WHO guidelines.

In the majority of casesthe containersfor collecting water arewashed,but not closed.
With respectto other wateruse, hygienic practicesand personscollectingthewater,
a similar pattern was found in both interventionandcontrol households.

The majority of householdsin both interventionand control villages have a zir for
storing water. In the control villages significantly more zirs/containersare covered.
It is alsoconcludedthat the useof a long-handled dipper for getting water from the
zir is not common in both typesof communities. This meansmost people usecups,
thus increasingthe chanceof hand contamination of the water. With respect to the
overall sanitarycondition around the zir, the intervention villages scorefairly poor,
whereasthe control villages scoreaverage.
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Taking into accountthepoor conditions around thezir and the useof cups for fetching
waterfrom the zir, it is not surprising that virtually all zirs (95 - 100 %)were severely
bacteriologicallycontaminatedin both interventionand control households.
The bacteriologicalquality of the water from the traditionalhandpumpsis also poor.
Approximately 70 - 75 % of the samplesin both typesof communities show serious
bacteriologicalcontamination.
No major differencesare found for intervention and control householdswith respect
to the chemical quality of the pump water, exceptfor manganesebeing significantly
higher in the control areas and regularly exceedsthe quality standards.

4.2.2 Environmentalconditions in houseobservations

In order to assessthe environmental conditions in the house/compound,severalkey
variables were identified that are indicative for the environmental cleanlinessand are
thought to influence the risk of diarrhoea contamination:

1. Cleanlinessof working/living areas.
2. Presenceof a provision for animals.
3. Presenceof a provision for garbagedisposal.
4. Presence,useand condition of a special provision for discharge of usedwater.
5. Presenceof a pump.
6. Presence,useand condition of a specialcontainerfor water storage.
7. Presenceand condition of a special provision for hand washing.
8. Presenceand condition of a latrine.

Below, the findings are presentedfor eachof the abovementioned key variables, for
thecomparisonbetweenthecontroland intervention villages. All tablesareincluded
in annex 5.

I. Cleanlinessof working/living areas:

S For all working/living areas (place for cooking, washing kitchen utensils, washing
clothes, eating, bathing and sleeping)it is assessed(observed)whether a specialand
separatedplace is provided inside the house/compoundand whether animals,animal
faecesor garbagearevisible at these places. For someactivities (washing kitchen
utensilsand clothesandbathing)theirplacecanbeprecised(whether it is at the pump
orlatrine).

In order to draw an overall conclusionaboutthecleanlinessof living/working areas
in the house/compound,a sanitaryindex for in houseenvironmental conditions was
calculated.For more detailson the methodof calculation referenceis madeto Annex
2.

The sanitaryindex (seeTable 4.2) indicatesthat both controlandinterventionvillages
scorein thesamerange(averageconditions).However, the intervention villages score
somewhat higher (i.e. sanitary conditions are worse) than the control villages.
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Onexaminationof the individual observations(seeTable 4. 1) it can be concluded that
especiallyfor the area for cooking, theenvironmentalconditionsin the experimental
villages are significantly worse.

This is of particularinterestfor the impactanalysesof theintervention,sincethehealth
educationcomponentpaid specialattention to the preventionof food contamination
(i.e. cleancookingarea).

Another interestingobservationconcernsthe useof the latrine for bathing (40 - 50
% of the households).With respect to this practice,the selected typeof latrine (dry-
composting pit latrine) that was implementedby UNICEF is thought to be less
appropriate since theselatrines should be kept as dry aspossible.

2. Presenceof a provision for animals

If a specialprovision for animalsexistsit is observedwhetherthisprovisionis separate
from the house,inside or outsidethecompound,whetherit is fencedand whetherthe
animalshaveaccessto the house.

As canbederivedfrom Table4.3, in the interventionvillagesmorespecialplacesfor
animalscanbe foundinside both houseandcompound.Theseplacesaresignificantly
more often fenced in the control villages. This results in more animalshaving access
to the house for the intervention villages. In general the table indicates that both in
intervention and control villages, most of the householdshave animals living inside
the house/compound(85 %). This obviously poses health risks in both type of
communities.

3. Presenceof a provision for garbagedisposal

It is observedwhethera specialcontainer for garbageexistsinside thehouse/compound

S and/or whether garbageis dumped and/or treated (by burning/burying)on a special
place inside the house/compound.
Only a small percentageof the householdsin control and particularly intervention
communities haveaspecialcontainer for garbagecollection. In theintervention villages
a significantly higher proportion of householdsdump their garbageon a specialplace
inside the house/compound.This also counts for the burning of garbage which is- -

generally done in an oven (according to the Environmental SanitationTeam, garbage
was never buried).

4. Presence,use and condition of a specialprovision for discharge of used
water:

It is observed whether a specialprovision for the discharge of usedwater is present
and if so, if water ponding or mud puddling is visible at this place. In casethis place
is the latrine this will be noted. Besides, it is observedwhether water ponding/mud
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puddling is visible inside the house/compound(in general).

It was found (seeTable 4.5) that the householdsin intervention communities have a
significant lower number of places for wastewater discharge (only 15 %). It should
be noted that a substantial fraction of thehouseholdsin both typesofcommunities use
the latrine for wastewater discharge(in thecontrol villagesthis fraction is significantly
higher).

With respectto this practice, the selectedtype of latrine (dry-composting pit latrine)
to be implemented by UNICEF is considered less appropriate and should therefore
receiveproper attention in the education phaseof the project.

Water pending occurredin a considerablenumber of households(40-45 %).

5. Presenceof a pump:

For each household it is noted whether there is a pump inside the house/compound.
Furthermore the type (new/traditional) of pump and the distance to the pump are
observed.

As shownin Table 4.6, the majority of thepopulation useshandpumps. In the interven-
tion villages around 55 percentof thepumpsis locatedinsidethehouseor compound,
whereas in the control villages around 30 percent is situated inside (a significant
difference).

More detailed information about the operation and maintenance of handpumps is
provided in Chapter 4.2.3. Data on water useat thepump can be found in Chapter
4.2.4.

6. Presence,useand condition of a specialcontainer for water storage:

It is observedif water is storedinside a specialcontainer/zir, whether this container/zir
is covered,whether thereis a long-handled dipper or cup for taking water from the
zir, and where the dipper/cup is stored. The cleanlinessof the area is assessedby
observingwhether animals,animal faeces,garbageor water pending/mud puddling
are visible at the container/zir.

The majority of households(90 %) in both interventionand control villages have a
zir for storing water. In the control villages a significantly largerproportionof the
zirs is covered. Table 4.7 further indicates that the useof a long-handleddipper for
getting water from the zir is not common in both typesof communities. This means
most peopleusecups, thus increasing the chanceof contaminationof the water by
hands.

In order to draw an overall conclusion about the cleanlinessof the areasaround the
zir, a sanitaryindex for environmental conditions at the zir wascalculated(seeTable
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4.8). For moredetailson the methodof calculationreferenceis made to Annex 2.
As can be derivedfrom Table 4.8, the intervention villages scorefairly poor,whereas
the control villages scoreaverage.On examinationof the individual observationsin
Table 4.7, it can be seenthat in intervention villages conditionsaround thezir areworse
with respect to presenceof animal faeces,garbageand water pending (the latter
significantly).

7. Presenceand condition of a special provision for hand washing:

It isobservedwhethera separatestorage/basinfor hand washing is presentandwhether
the water inside it is fresh (in casethere is water inside).

As shown in Table 4.9, in both intervention and control communities only a small
portion ofthe householdshave a specialstorage/basinfor hand washing. In the control
villages significantly more storage/basinsfor hand washing are present. In 80 % of

the casesa storage/basinwith water was present, the water is fresh.

8. Presenceandconditionsof a latrine:

If a latrine is present,it is observedwhetherit is insidethewails of thehouse,whether
it hasa wall anddoors, if daylightcanenter,whetherthereis a cementlconcreteslab,
including whetherthis slab is free of faecesor dirt, whetherthe hole in the slab is
covered,whetherwateris availablein the latnne,whetherwaterpending/mudpuddling
is visible and whether it is necessaryto walk throughfaecesor dirt to reachthelatrine.

As shown in Table 4. 10, the householdsin interventionhavesignificantly lesslatrines
thanthecontrolvillages (around50 and67 %). It shouldbenoted that this is however
substantiallyhigher thananticipated.Mostly latrinesare locatedwithin thewails of
the house.

In order to draw an overall conclusionaboutthesanitaryconditionsof the latrine, a
sanitary index for environmentalconditions at the latrine wascalculated(see Table
4.11). For moredetailson the methodof calculationreferenceis madeto Annex 2.
As shown in Table 4.11, the sanitaryconditionsof the latrinesof both control and
intervention communitiesarefairly good.

4.2.3 Handpump survey

In order to assessall traditional handpumpsbeforeand afterthe intervention,and the
new pumps after the intervention,a specialobservation list was designed.Besides
questionsaboutthestateofmaintenanceandfunctioningofthepump,severalconditions
wereidentified that areindicative for the environmental cleanlinessaround thepump
andare thought to influence the risk of contaminationof the well and/orpump and
thereby the water that is fetched from this pump. The following key-variables were
identified for the assessmentof handpumps:
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1. Presence,location and type of pump.
2. Operationand maintenance.
3. Environmentalconditionsat the pump-site.

Below, the findings andconclusionsarepresentedof eachof theabove-mentionedkey-
variables for both intervention and control villages.

1. Presence,location and type of pump:

All pumps in thecommunitiesareobserved.It is observedwhether thepump is located
inside a house/compoundor not. After the intervention, it is assessedwhether thepump
is a traditional pump or a new UNICEF pump.

As shown Table 4. 12, the pump density in the intervention villages is considerably
higher than in the control villages. Particularly thepumps in the intervention villages
aresignificantly more locatedinsidethe house/compound(91 %).

2. Operation and maintenanceof pump:

It is observedwhether the pump gives water and whetherany damagesare visible.

As shown in Table 4.13, almost all pumps that were observedare working (nearly
100 %).

In order to draw an overall conclusion about the maintenanceconditions of thepumps,
a maintenanceindex for wascalculatedfor all pumps (seeTable 4.14).For more details
on the method of calculation reference is made to Annex 2.
As shown in Table4. 14, both thepumpsin intervention andcontrol communities score
averageon themaintenanceindex, although the pumps in the intervention villages are
in a slightly bettercondition.

On closerexamination of the individual observationsconcerning maintenance(Table
4.13),it can be concluded that in thecontrol villagessignificantly more often thepump
is looseatbase.This situation presents an increasedrisk of contamination of the well.

Another very important observationconcerns the extremely low prevalence of
concrete/cementfloorsaroundthe pump, in both interventionandcontrolareas.This
condition posesanotherincreasedrisk of contaminationof the well.

3. Environmental conditions at the pump-site:

It is observedwhether there is proper and functioning drainage, andwhetheranimals,
animal faeces,garbage andwater ponding/mudpuddlingarevisible. It is also noted
whether a latrine is presentwithin a rangeof 10 m. of the pump.
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In order to drawan overall conclusion about the sanitaryconditions at the pump-site,
a sanitary index wascalculated(seeTable 4.16).For more details on the calculation
method reference is madeto Annex 2.

As shownin Table 4. 16, the environmental conditionsat the pump-sitearefairly poor
for both intervention and control villages, although the availability of drainage is
significantly higher in the intervention areas.

The poorsanitaryconditions for intervention villages are particularlyindicatedby the
high scoresfor animalsand animal faeces(significantly higher) around the pumps.
Theseconditionscausean increasedhealth hazard, since the pumps abstract shallow
groundwater.

In the control communities a significantly higherproportionof latrines is found near
• the pump.

4.2.4 Water useat the pumpobservations

In order to assessthe water useat the pump,several key-variables were identified:

1. Generaldata on pump used.
2. Quantityof water collected.
3. Other water useactivities at the pump:

- handwashing;
- child bathing;
- washingcooking utensils;
- washingclothes;
- washingfood/vegetables;
- other activities.

4.Statusof personcollecting and hygienic practices.

Below, the findings andconclusionsarepresentedofeachof theabove-mentionedkey-
variablesfor both intervention and control villages.

1. Generaldataon pump used:

It is observed whether a new or traditional pump wasused,whetherthe pump was
inside the house or compound, how much the distance from the houseto the pump
measuredand whether or not more than one pump wasused.

As shownin Table 4.19 all of the observed (sentinel) householdsusea handpump.
The walking distanceto the pumps is considerably less for the intervention villages.
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•

2. Quantity of water collected

For each collection the volume wasestimated, using a table with a standard arrayof
containers and their respectivevolumes.

As shown in Table 4.20, the averagenumber of collectionsper observation period is
slightly higher in the intervention villages (for the sentinel households).The total
volume collected is also higher in the intervention villages.

Using average household sizesfor the sentinel household (derived from censusdata:
9.9 for the intervention villages, 10.3 for the control villages), the average use per
capitaper day is estimated.
Theaverageusepercapitaappearsslightly higher in theintervention villages. However,
for both control and intervention communities these volumes are consideredlow,
comparedto WHO guidelines.

Table 4.2. 1: WHO guidelines for water consumptions

As can be derived from this table, the per capita water use (in the order of 15-17
1/cap/day)is relatively low as comparedto typical water usageatcommunal standpipes
(20-501/cap/day).

3. Other water use:

It wasobservedhow many times hand washing, child bathing, washingof cooking
utensils, washing clothes, and washingfoodlvegetablesoccurredat thepump.

Table 4.21 that thewater from thehandpumpsin thecontrol communities is more used
for other purposes.This countsfor hand washing, child bathing andwashingclothes.
The water is regularly usedfor washing kitchenutensilsin both typesof communities.

Type of water supply Typical
Consumption
(lfcap/day)

Range

(1/cap/day)

Communal water point
- at distance > 1000 m
- at distance 500 - 100 m

7
12

5 - 10
10 - 15

Village well

- walking distance < 250 m 20 15 - 25

Communal standpipe
- walking distance <250 m 30 20 - 50

Yard connection
(tap placed in house-yard) 48 20 - 80
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4. Statusof personcollectingwater and hygienic practices:

For all peoplecollecting waler, their the sexandagegroup (child; older child; adult)
is observedand whetheror not this person washesor rinsesthecontainer beforetilling
it. It is also noted whether the container is closedwith somesort of deviceafterfilling
it with water. It is believedthat thesetwo factors are important in determining the(ba-
cteriological) quality during collection and transportof water from the pump.

As shown in Table 4.22, virtually always women (about 95 %) and generally persons
older than 20 years of age, collect the water. This patternis similar in both control
and intervention villages.
Both in interventionandcontrol communities,generallyopencontainersareusedwhich
aredifficult to close.This is also reflected by the frequency of times that thecontainer
is actuallyclosed.The majority of containersis washedlrinsedbeforecollecting the
water. It should be noted here that when several collections are done in a row, the
containeris washedonly at the first collection.

It can be concludedthat with respectto thevariablesasshownTable4.22, intervention
and control villages are fairly similar.

4.2.5 Water quality assessment

In order to assessthe water qualityof pumpsandzirs, usedby thesentinelhouseholds,
the following variables were observed/analyzed:

1. General sampling information.
2. Bacteriological water quality for pumps and zirs.
3. Chemical water quality of pumps.

Below, the findings and conclusionsare presented for each of the above-mentioned
• variable.

1. Generalsampling information:

Table 4.23 showsthat samplesfrom both zirs and handpumps have beentaken from

all households.
2. Bacteriological water quality of pumpsand zirs:

Both pumps and zirs were analyzedon the concentrationof faccal coliforms. In order
to analyze the sampleson faecal coliforms, the multiple tube test was executed,
accordingto StandardMethods.Positivetubes(showinggasformation) showpresence
of faecalcoliforms. Basedon statistical considerations,with the number of positive
tubesan estimation can be madeof the most probable number of faecalcolifornis in
the water sample.This is expressedas the MPN-indexl100 ml. Standardtablesare
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availableof this index (seeTable below). Since the number of positive tubes directly
determinesthe MPN-index of thesample,this number of positive tubesis usedas the
result of the analysis.

Table 4.2.2: Relationship nr. of positive tubesand MPN-index

Nr. of
positive tubes

MPN-index
per 100 ml.

0 <2.2
1 2.2
2 5.1
3 9.2
4 16.0
5 >16.0

In Table 4.24 the resultsof all the bacteriologicalanalysisare shown.

Theseresultsshow that approximately70 - 75% of thewatersampLesobtainedfrom
the traditional pumps showcontamination with faecalcoliforms. This is not surprising.
Considering the poor hygienic conditions at the pump sites(seeChapter 4.2.3),and
the fact that water is abstractedfrom shallow(ground)waterlayers, thepumpedwater
was likely to be contaminated.

A slight differenceis noticedbetweeninterventionand control villages.

Thebacteriologicalanalyseson the zirs show that virtually all (95 - 100 %) samples
from the zir are contaminatedwith faecalcoliforms.Soeventhe water collectedfrom
bacteriologicallysafepumpsgetscontaminatedduring transportationand/ordomestic
use.As concluded in the previous chaptersthe conditions around the zir arenot very
hygienic andcontainers for collectingwater are usuallynot closedafterfilling. Again
a slight difference is observedbetweencontrolandintervention,in this casein favour
of the latter.

3. Chemicalwater quality of the pumps:

The following chemicalanalyseswerecarried out: pH, chloride,total iron, manganese
andtotal hardness.Thechemicalquality is of importance,asit relatesto taste,effect
on the appearanceof tea, or on scalingof boiling pots.

The main difference betweeninterventionand control communities,asshown in Table
4.26, concernsthe chloride content.The chloridecontentin the intervention villages

•

•
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is considerably higher but, however, the water can still be consideredasvery fresh.

The manganesecontent is clearly higher in thecontrol villages. As can be derived from
the table below, the chemical properties of thegroundwater regularly exceedW.H.O
and Egyptian standards.This is particularly the case with manganese,which at
concentrationsabove0. 1 mg/i hasstaining properties (givesablack colour). However,
the water quality resultsare quite common for theseparts of Egypt.

Table 4.2.3: WHO and Egyptian water quality standards

Standards
Parameter Unit W.H.O Egyptian

Faecalcoliforms MPN/lOOml. 0 0

Chloride mg/I 250 600
Hardness rngiCaCO3/l 500 500
Iron mg/I 0.3 1.0
Manganese mg!l 0.1 0.5
pH (-) 6.5 - 8.5

IWACO B.V./SPAAC
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In general it is concluded that, using the intermediateoutcomes up to six months
only, it is too early to draw any definite conclusionson the impactof the interven-
tion. This is largely causedby the occurrenceof a seasonalpattern.

Therefore, it is concluded that an impact analysis only makes sense when it is
basedon a comparisonbetweenbaseline versus 11- months outcomes, thereby
excluding seasonaleffectsas much as possible

4.3.2 Environmentalconditions in houseobservations

In order to assessthe environmental conditions in the house/compound,several
key variables were identified that are indicative for the environmental cleanliness
and are thought to influence the risk of diarrhoeacontamination:

• 1. Cleanlinessof working/living areas.
2. Presenceof a provision for animals.
3. Presenceof a provision for garbage disposal.
4. Presence, use and condition of a special provision for discharge of used

water.
5. Presenceof a pump.
6. Presence,useand condition of a specialcontainerfor water storage.
7. Presenceand condition of a special provision for handwashing.
8. Presenceand condition of a latrine.

Below, the findings and conclusionsare presentedfor each of the above-mentioned
key variables at each successivetime interval, thereby comparing changes in
intervention and control villages through time.

1. Cleanlinessof living/working areas:

S The sanitary index (see Table 4.2) indicates that at baseline the environmental
conditions in house are somewhat better in the control communities. Both interven-
tion and control villages show an improvement of environmental conditions at the
3 months survey. At 6 months the conditions deteriorate slightly in both type of
villages, but show improvement comparedto baseline in particularly the interven-
tion villages (scorefrom 0.53 to 0.46).
This conclusion may point at a positive impact of the intervention on the overall
environmentalcleanlinessof living/working areas. However, considering the fact
that both types of villages still show less hygienic conditions in absolute termsand
the fact that the change is relatively small, no outspoken conclusionsshould be
drawnyet.

Further examination of the individual observations (seeTable 4.1) showsthat most
individual variables (e.g. animal faecesat place for cooking and washingkitchen
utensils) follow the same pattern as demonstratedby the overall sanitary index.
However, some significant improvements of the conditions can be found too.
Someobservations (on faeces at place for eating, bathing and sleeping)ameliorate
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in intervention villages when comparedto their baseline score and results in the
controL villages.

Theseobservationsare interesting with respectto a possibleconnectionwith the
intervention. An important key-messagehere was the prevention of faecal con-
taminationof food and children’splay areas.However,all otherareasin the house
show a less positive pattern, sinular to the overall sanitary index pattersin both
control and intervention villages. Therefore, and consideringthe fact that the
observationsfor the II month survey are not taken into account, no positive
correlationbetweenthe above-mentionedimprovementsand the interventioncan be
concludedyet.

The results for both intervention and control communitiesshow a striking and
similar pattern through time: A sharp dip (improvement) at the 3 month survey,
and an increase(deterioration)againat the six month survey. This phenomenacan

5 probably be explainedas a seasonalpattern.The 3 monthsurvey and, althoughto
a lesserextent, the six month survey were conductedduring winter, whereasthe
baseline was performed in summer. During winter time, people are used to
changingtheir lifestyle, e.g., animals are more often in field (in summerit is to
hot for animals to be out); also people spent more time inside their houses
(althoughcooking, which is doneearly in the morning and late in theafternoon,is
doneoutside in the sun).

Another interestingobservation(seeTable 4. 1, q. 35) concernsthe increasinguse
of the latrine for bathing (from 32 to 37 % of the householdsof the intervention
villages). With respectto the selectedtype of latrine (dry-compostingpit latrine)
referenceis madeto the remarkssection4.2.2.

2. Provision for animals:

As can be derived from Table 4.3, in the intervention villages significantly less

S special places for animals can be found inside the house. These places aresignificantly more often fencedin the interventionvillages. Thesetwo trends are
morepronouncedat the 3 and 6 monthssurveys. In general thetable indicatesthat
both in intervention and control villages, most of the householdshave animals
living inside the houselcompound(80 - 90 %). The indicated trends may be an
effectedby the intervention.

3 Provision for garbage:

Compared to baseline,during the 3 and 6 months survey a dramatic increasein the
number of garbage containers is observed for particularly the intervention com-
munities (see Table 4.4). This canalso be observedfor the control areas, which
phenomenonis a clearly an effect of the research. According to the Supervisorof
the Environmental Team, on some occasions,people spontaneously and proudly
showed their garbage container, even before the data collectors started their
observations.The slightly sharperincreasein the intervention villages is thought to
be dueto the interactioneffect betweenresearchand intervention.
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A sharp increase in the proportion of two other variables (garbageat a special
place, garbageburned) can be noticed in both control and intervention villages.
Especiallyconsideringthe fact that thesevariablesin questioncan not be observed
at a glance (the data collector should ~ about their occurrence),the before-
mentionedresearcheffect is a likely explanation here also.

4. Provision for wadewater:

The number of special placesfor waste water dischargeremain the samefor both
the interventionand control villages (about 15 and 35 %). It can be noted that the
healthedu ation did not pay attentionto this practice.

Water ponding increasessharply in both typesof communities (seeTable 4.5) and
is most probably due to seasonalinfluences (in winter, water evaporatesless
quickly and rainfall is higher).

The absolutenumber of householdsusing the latrine for waste water discharge
does not decreasein the intervention communities as contrastedto the control
villages. The difference. An oppositeeffect is here observedconsidenngone of
the messagesof the Health EducationTeam (avoid disposing waste water in the
(UNICEF) latrine).

5. Presenceof a pump:

As shown in Table 4.6, at baseline the majority of the population uses handpumps.
In the intervention villages around 56 percent of the pumps is located inside the
house or compound, whereas in the control villages around 30 percent is situated
inside (a significant difference). Due to the intervention the number of pumps
located inside the house /compound decreases in the intervention villages
(UNICEF pumps are communal), although the majority of the pumps remain
within 50 metres distance from the house.

Around 60 % of the households point at the new UNICEF pumps as being their
first pump. Besides, more than 40% of the people use the UNICEF pump as
secondpump at the 6 months survey. Apparently still part of the population either
prefer their old pump or have no easyaccessto the new pump.

More detailed information about the operation and maintenanceof handpumps is
provided in Chapter 4.3.3. Data on water use at the pump can be found in Chapter
4.3.4.

6. Presence,useand condition of a specialcontainer for water storage:

The majority of householdsin both intervention and control villages have a zir for
storing water. For all surveys no significante differences could be observed
betweenthesevillages (Table 4.7). The use of zirs decreasesdramatically at the 3
and 6 months surveys in both communities. This is due to the typical seasonal
pattern, which has been mentioned in earlier sections too. The zir is especially
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whereasin the control villages only a small increase is noticed (from 67 to 73 %).
The trendshereare an effect of the intervention.

The new UNICEF latrines consist of a slab and pit lining only. The construction
of walls and doors is considered the responsibility of the household. Many people
have constructedthe latrine outside the walls of the house, without constructing
any walls and doors yet. Hence, significant differences between control and
intervention appear at 3 and 6 months with respect to questions 76,77and 78.

As shown in Table 4. lithe sanitaryconditions of the latrines in both control and
intervention communities are fairly good, although the intervention households
score slightly less good.
Both intervention and control villages show a slight improvement of sanitary
conditions at the 3 months survey. At 6 months the conditions deteriorate
somewhat in both typesof villages, but show a small improvement as compared
with baseline for only the intervention villages. No hard evidenceis available for
an relationwith the intervention.

An important observation was reported by the Environmental Sanitation Team,
which cannot be derived from the questionnaire on environmental observations in
house. It concerns the use of the new UNICEF latrines. A fair number of these
latrines are not used for their intendedpurposeyet. Peopleeither did not complete
the construction or. e.g. use it as a place for storage. With respect to this
situation, it should be noted that part of the latrines were purchased by peoplewho
alreadypossesseda latrine and continued using the latter. The observationson the
latrine were carried out for the latrine that wasactuallyused.

4.3.3 Handpumpsurvey

In order to assessall traditional handpumpsbeforeand after the intervention, and
the new pumps after the intervention, a special observationlist was designed.
Besides questions about the state of maintenance and functioning of the pump,
several conditions were identified that are indicative for the environmental
cleanlinessaround the pump and are thought to influence the risk of contamination
of the well and/or pump and therebythe water that is fetchedfrom this pump. The
following key-variableswere identified for the assessmentof handpumps:

1. Presence,location and type of pump.
2. Operationand maintenance.
3. Environmentalconditionsat the pump-site.

Below, the findings and conclusionsare presentedfor each of the above-mentioned
key variables at each successive time interval, thereby comparing changes in
interventionandcontrol villages through time.
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1. Presence,location and type of pump:

As shown in Table 4. 12, at all surveys the pump density in the intervention
villages is significantly higher than in the control villages. Most pumps are located
inside the house/compound(70 - 80 %); this figure hasdecreasedfor the interven-
tion villages.
Due to the intervention, the pump-density in the intervention villages increasessig-
nificantly. Considering the fact that the new UNICEF pumps are communal, the
proportion of pumps located in the house/compounddecreasesin the intervention
areas. However, the same trend is found in the control villages, although less
pronounced. -

On closer examination of the data on new pumps only (see Table 4. 17), it is
concluded that 43 % of the UNICEF pumps are locatedinside a house or corn-

S pound. This practice is in contrast with the supposedcommunal character of the
new pumps. Sometimes UNICEF placed a pump inside a compound becauseof
pressure from the community or its leaders.Also, after installation, somepeople
extended their compound with additional fencing in order to appropriate the new
pump.

When comparing the total number of pumps surveyed (seeTable 3.12)at baseline
and 3 and 6 months, and considering21 new UNICEF pumps were installed, it
must be concluded that part of the traditional pumps was removed(in the interven-
tion villages). After receiving new UNICEF pumps, somepeople dismantled and
sold their old pumps. In other casespeople just abandonedthe old pump and left it
without maintainingit any more.

2. Operation and maintenance of pump:

As shown in Table 4. 13, the number of pumps giving water decreasesin both
• control and intervention villages after the intervention. The difference in number

of pumps giving water remainedthe samein favour of the control villages.

The number of leaking pumps has increased alter 3 months and has strongly
decreasedafter 6 months for both control and interventionvillages. The decrease
for both may be due to the effect of research, which leads to increased main-
tenance efforts.

As shown in Table 4.14, at baseline both the pumps in intervention and control
communities score average (around 40 %) on the maintenance index, although the
pumps in the intervention villages are in a slightly better condition. After the
intervention, the state of maintenanceimproves considerably in the intervention
villages (scoring fairly good), whereas in the control villages a slight deterioration
is visible. The improvement in the intervention villages is not only due to the new
UNICEF pumps, but also to the upgrading of old pumps. Sometimes,people are
motivated to do this out of jealousy (neighbours have a nice looking new pump).
Also, the new pumps have becomea new status symbol, thus inspiring people to
maketheir old pump look just as nice.
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On closer examination of the individual observations concerning maintenance
(Table 4.17) for the new pumps only, it can be concluded that two pump showed
cracks at the 6 months survey. This situation presentsan increased risk of
contaminationof the well.

3. Environmental conditions at the pump-site:

As shown in Table 4.15 and 4.16, the environmental conditions at the pump-site
arefairly poor for both interventionand control villages, although the availability
of drainage is significantly higher in the intervention areas. The number of
provisions for drainage in the intervention villages improves even more after the
intervention (due to the new pumps). However, although at the 3 months survey
an increasing number of drainage facilities functions in both types of villages, a
large dip is visible at 6 months again. This may be due to the fact that the
drainage facilities of the traditional pumps are usually of a temporary nature.
Therefore, their condition may vary greatly through time.

On closer examination of the new UNICEF pumps (seeTable 4.18), it should be
noted that all pumps are provided with proper drainage. Besides, drainage facilities
do not always function. This is also illustrated by the high prevalence of water
ponding around the new pumps. From field inspection it appeared that the
drainage facilities as provided by the intervention were not adequateand often
poorly constructed.In most casesUNICEF left the completion of the drainage to
the community. Only a short concrete drainage canal (about 1 metre) was
provided. In a number of cases,the canal was not appropriately constructed(e.g.
drainagedirected to the wall of a house,or to a higher area). This situationresults
in poor sanitaryconditions around the pump.

With respectto the overall environmental conditions around the pumps (see Table
4.16), it can be concluded that the conditions for the intervention villages improve
in comparison to the control villages. However, the environmental conditions
remainfairly poor up to the 6 months survey.

With respectto the changingnumber of pumps near the latrines (Table 4.16, q.
26), it should be noted that this may be due to differences in interpretation of the
data collector.

4.3.4 Water use at the pump observations

In order to assessthe wateruse at the pump,several key-variableswere identified:

1. General data on pump used.
2. Quantityof water collected.
3. Other wateruseactivities at the pump:

- handwashing;
- child bathing;
- washing cookingutensils;
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- washingclothes;
- washingfoodlvegetables;
- other activities.

4. Statusof personcollectingand hygienic practices.

Below, the findings and conclusionsarepresentedfor each of the above-mentioned
key variables at each successivetime interval, thereby comparing changes in
intervention and control villages through time.

1. Generaldata on pumpused:

As shown in Table 4.19 all of the observed (sentinel) householdsusea handpump.
Somethimes,more than one hand pump was used. Approximately 50 to 60 % of
the hand pumps usedarenew pumps (this is consistentwith theobservations in the
environmental conditions in house survey).

2. Quantity of water collected:

Using average household sizes for the sentinel household (derived from census
data: 9.9 for the intervention villages, 10.3 for the control villages), the average
usepercapita per day is estimated.
As shown in Table 4.20, the average use of water for the sentinel householdsin
both communities slightly increasesat 3 months and sharply decreases(particularly
the intervention villages) at 6 months. Seasonalinfluences (less water is used in
winter but also on colder days) may cause thesefluctuations. Conclusions concer-
ning the messagesof the Health Education Team like “use as much water as
needed...”can not be drawnfrom thesedata.

It should be noted that, for both control and intervention communities, these
volumes are considered relatively low, when compared with WHO guidelines (see
Chapter 4.3.3) for table of WHO guidelines).

3. Otherwater use

As shown in Table 4.21 the intervention and control communitiesdemonstratea
similar patternwith respectto ‘other water use’ at the pump through time. Due to

-. - the influence of winter less ‘other water use’ activities take place at the pump
during the 3 months observations.
Apart from hand washing and washingkitchen utensils,‘other water use’ activities
are not common.

Although one of the healthmessageswasaimedat stimulating peopleto wash their
hands with running water, no effect of this was seenat the pump-sites.

4. Statusof personcollecting water and hygienic practices:

As shown in Table 4.22, virtually always women (about 95 %) and generally
persons
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older than 20 yearsof age, collect the water. However, there is a considerable
difference in the percentageof personsolder than 20 year collecting water between
intervention and control communities (around 55 and 80 % respectively).

Both in intervention and control communities, generally open containersare used
which are difficult to close. This is also reflected by the number of times the
container is actually closed. At the 3 and 6 month survey a clear shift is noticed
towards the use of bigger containers, in both control and intervention areas. This
is reflected in the very limited number of times the container was closed. A
possibleexplanation may be, that due to winter time people prefer to stay at home
and collect larger volumes of water per collection. This is also reflected in the
declining number of collections, in the control villages. However, in the interven-
tion villages, although people also fetch more water per collectioo, the absolute
number of collection increases sharply at 3 months survey. This seems to be
caused by the introduction of the new UNICEF pumps, possibly in combination
with the health education.

The number of times that containers are washed/rinsedbefore collecting the water
decreases sharply through in both intervention and control villages. From the
viewpoint of health, this is a negative development. It should be noted here that
when several collections are done in a row, the container is wasned only at the
first collection.

4.3.5 Water quality assessment

In order to assess the water quality of pumps and zirs, used by the sentinel
households,the following variables were observedlanalyzed:

1. General sampling information.

S 2. Bacteriological water quality for pumps and zirs.3. Chemicalwaterquality of pumps.

Below, the findings and conclusionsare presentedfor each of the above-mentioned
key variables at each successive time interval, thereby comparing changes in
intervention and control villages through time.

1. General samplinginformation:

Table 4.23 shows total numbers of samplestaken and analyzed.At the 3 and 6
months survey, both in intervention and control areas less zirs were usedand thus
not sampled. This is due to seasonalinfluences, as during winter there is lessneed
to store the water at a cool place.

2. Bacteriological water quality of pumpsand zirs :

In Table 4.24 the results of the bacteriological analysis of pumps used by the
sentinel householdsareshown.
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Theseresultsshow that at baselineapproximately70 75% of the waler samples
obtainedfrom thetraditional pumpsshowcontaminationwith faecalcoliforms.

At the 6 months survey, the pumps usedby the sentinel households in both the
interventionand control villages show similar improvement(56 % contaminated).
This is contrary to expectations, since approximately 55 % of thesehouseholds
were using new UNICEF pumps.

Table 4.25 shows the resultsof the bacteriological analysis of all new UNICEF
pumps. As can be derivedthe pumps did not producebactenologicallysafe water
from the start. At the 6 months survey still 19 % of the pumps show faecal
contamination,although it can be noticed that only one new pump was still heavily
contaminated(5 positive tubes). More details on water quality in general and
bacteriologicalcontaminationof the new pumps in particular, can be found in the
Annex 1 on waterquality investigations.

The bacteriological analyseson the zirs show that virtually all (95 - 100 %)
samplesfrom the zir are contaminatedwith faecal coliforms in both intervention
and control villages. This situations remains throughout the 3 and 6 months
surveys. So even the water collected from bacteriologically safe pumps gets
contaminatedduring transportation and/or domestic use. As concluded in the
previous chapters the conditions around the zir are not very hygienic and con-
tainers for collecting water are usually not closedafter filling.
Apparently the health messagesconcerningthe needto cover the zir and avoidance
of hand contamination of the zir water have no effect.

3. Chemical water quality of thepum~:

The following chemical analyseswere carried out pH, chloride, total iron,
manganeseand total hardness.
The chemical quality is of importance,as it relates to taste, effect on the ap-•
In Chapter 4.2.5 the chemical water quality was discussedfor the traditional

pumps. In Table 4.26 also the resultsfor the new UNICEF pumps are presented.
The new handpumps producehigher concentrations of iron, hardnessand ch
compared to the traditional handpumps. The average concentrationsfor iron~~-
manganeseexceed the quality standards and may slightly change the physical
propertyof the water.
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4.4 COMPARISON OF BASELINE VERSUS 11 MONTHS

4.4.1 Summary of findings and conclusions

Similar improvements are observed in the environmental conditions in
house/compoundfor both interventionand control villages (e.g. animalsand faeces
in cooking areas). However, animals have even more access to the house and
water ponding increasingly occurs at the 11 months survey in both types of
villages. This situationposes a higher public health risk.
The number of garbage containers increased dramatically particularly in the
intervention villages. This increasecan be related to a messageof the health
education. The observed increase in control villages is probably due to the
interviewsand researcheffects.

• The intervention resulted in a sharp increase in the number of latrines, although

both
typesof villages allready showed a high prevalenceof latrines. The sanitary

conditions of the latrines in both interventionand control villages remained fairly
good.

The pump density in both types of villages slightly increased, for the control
villages however on a significant lower level. Improvement of handpump main-
tenance is only observed in the intervention villages due to the new UNICEF
handpumps and also some upgrading of traditional handpumps. The environmental
conditions around the pumps in the intervention villages clearly improved in
comparisonto the control villages. However, drainagefacilities of traditional as
well asUNICEF handpumpsdo not alwaysfunctionproperly.
The bacteriologicalanalysesof the water from handpumpsused by the sentinal
householdsshow a slight drop in the contaminationwith faecal coliforms. This
drop is more pronounced in the control villages, despite the presenceof new
handpumpsin the intervention villages. One explanation is that half of the
handpumpsused by the seminal householdsof the intervention communities are
new UNICEF handpumps.Moreover, 40 % of all new handpumps show faecal
contamination to some degree at the 11 months survey. However, the bac-
teriological quality of water from UNICEF handpumps is considerably better
compared to traditional handpumps.

The average use of water in the intervention villages remain on a same level,
while a significantdrop in the wateruse of control villages is observed.The total
volumes collectedare relatively low for both types of households comparedto
WHO guidelines.Containersfor collecting waterareusually not closed.Washing
of containingsignificantly decreasedat the 11 months survey in both intervention
and control villages, which is a negativedevelopment from a healthpoint of view.

The zirs for storing water in houseare less usedduring the 11 month survey in
both types of communities. Comparedto control villages, zirs are significantly
more closed in the intervention villages, which trend may be due to the health
education. The sanitary conditions around zirs have slightly improved for both
typesof villages, but remain below average. However, all samplestakenfrom zirs
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appearto be heavily contaminatedwith faecal coliforms. Even water taken from
bactenologically safe handpumpsgets contaminatedduring transportationand/or
domesticuse.

4.4.2 Environmental conditions in houseobservations

In order to assessthe environmentalconditions in the house/compound,several
key variableswere identified that are indicative for the environmentalcleanliness
and are thought to influence the risk of diarrhoeacontamination:

1. Cleanlinessof working/living areas.
2. Presenceof a provision for animals.
3. Presenceof a provision for garbagedisposal.
4. Presence,useand condition of a specialprovision for dischargeof usedwater.

~ 5. Presenceof a pump.
6. Presence,useandcondition of a specialcontainerfor waterstorage.

7. Presenceandcondition of a specialprovision for handwashing.
8. Presenceand condition of a latrine.

Below, the findings and conclusionsare presentedfor eachof the above-mentioned
key variablescomparingchangesin interventionand control villages betweenthe
baselineand 11 monthssurveys.

1. Cleanlinessof living/working areas:

The sanitary index (see Table 4.4.2) shows similar improvementcomparedto
baselinefor both the interventionand control villages. The control communities
scoresomewhatmorepositive through time. Thereforeno outspokenconclusions
can bedrawnon the relationbetweentheimprovementsand the intervention.

• Further examinationof the individual Observations(seeTable 4.4.1) shows that
most individual variables (e.g. animal faecesat place for cooking and washing
kitchen utensils) follow the same trend as the overall sanitary index. Some
important and significant improvementsof the conditions cconcernanimal (faeces)
at placefor cooking,eating, bathing and sleeping.concludedyet.

Another interestingobservation(seeTable 4.4.1, q. 35) concernsthe increasing
use of the latrine for bathing. With respectto the selectedtype of latrine (dry-
compostingpit latrine) referenceis madeto the remarkssection4.3.1.

2. Provisionfor anim2k:

As can be derived from Table 4.4.3, no positive changescan beobservedconcer-
ning the provision for animals, either inside or outside the house. In general the
table indicates that both in intervention and control villages, most of the
householdshave animals living inside the house/compound(80 - 90 %). Animals
even have more accessto the houseat 11 months after intervention.
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Mote: Chi-s~jaredtest for intervention vs. controL cc~arison~I p c 0.50

Impactfirst set (11 months)

TABLE 4.4.2. SANITARY INDEX SCORE FOR ILL HQJSEHaJLDSAT BASELINE AND 11 MONTHS
- Erwircr.entat ~rditio,~ in LivineJworking areas -

TABLE 4.4.1 RE~JLTSENVIROSIENTAL CONDITIONS IN HOUSE OBSERVATIONS FOR ALL HOUSEHOLDS IN FIRST SET
AT BASELINE AND 11 MONTHS- Clewtin.ss in Livlr~ are., -

OBSERVATION

BASELINE 11 MONTHS

IUTERV. CONTROL
. X MR. X

INTERV. CONTROL
Na. ~ MR. %

TOTAL HOUSEHOLDS ~JRVEYED 136 118 SI 137 11? SI

11 PLACE FOR COOkING IN H*YJSE/CrJFrJJND

12 PLACE SEPARATED BY FENCING
13 ANIMALS VISIBLE AT THIS PLACE
14 ANIMAL FEACES VISIBLE AT THIS PLACE
15 GARBAGE VISIBLE AT THIS PLACE

130 95.6 118 100.0
130 100.0 118 100.0

41 31.5 43 36.4
64 49.2 63 53.4
75 57.7 45 38.1 I

111 85.4 77 65.3 I

136 99.3 117 100.0
136 100.0 117 100.0
38 27.9 45 38.5
46 33.8 36 30.8
54 39.7 33 28.2

108 79.4 75 64.1 1

16 PLACE FOR ~ASNIMGUTENSILS IN H(USE

17 PLACE SEPARATEDBY FENCING
18 THIS PLACE AT THE p~jqp
19 ANIMALS VISIBLE AT THIS PLACE
20 ANIMAL FEACES VISIBLE AT THIS PLACE
21 GARBAGEVISIBLE AT THIS PLACE

97 71.3 101 85.6 I
97 100.0 101 100.0

3 3.1 7 6.9
51 52.6 26 23.81
52 53.6 67 66.3
58 59.8 63 62.4
90 92.8 79 78.2 I

115 83.9 100 85.5
115 100.0 100 100.0

8 7.0 4 6.0
53 46.1 23 23.01
58 50.6 49 49.0
54 47.0 47 47.0

102 88.7 75 75.01

22 PLACE FOR ISASHING CLOTHES IN HOUSE

23 PLACE SEPARATED BY FENCING
24 THIS PLACE AT THE PtJ~P
25 ANIMALS VISIBLE AT THIS PLACE
26 ANIMAL FEACES VISIBLE AT THIS PLACE
27 GARBAGE VISIBLE AT THIS PLACE

129 94.9 113 95.8
129 100.0 113 100.0

6 4.7 8 7.1
5 3.9 17 15.01

73 56.6 72 63.7
78 60.5 58 51.3

109 84.5 74 65.51

135 98.5 112 95.7
135 100.0 112 100.0

6 4.4 6 5.4
12 8.9 14 12.5
61 45.2 50 44.6
64 47.4 55 49.1

108 80.0 87 77.7

28 PLACE FOR EATING INSIDE HOUSE

29 PLACE SEPARATEDBY FENCING
30 ANIMALS VISIBLE AT THIS PLACE
31 ANIMAL FEACES VISIBLE AT THIS PLACE
32 GARBAGEVISIBLE AT THIS PLACE

134 98.5 118 100.0
134 100.0 118 100.0

16 11.9 13 11.0
68 50.7 67 56.8
69 51.5 69 41.5

100 74.6 69 58.5 I

136 99.3 117 100.0
136 100.0 117 100.0
20 14.7 17 14.5
42 30.9 36 30.8
43 31.6 45 38.5
95 69.9 76 65.0

33 PLACE FOR BATHING INSIDE HOUSE

34 PLACE SEPARATEDBY FENCING
35 PLACE INSIDE THE LATRINE
36 ANIMALS VISIBLE AT THIS PLACE
37 ANIMAL FEACES VISIBLE AT THIS PLACE
38 GARBAGE VISIBLE AT THIS PLACE

134 98.5 116 98.3
134 100.0 116 100.0

92 68.7 84 72.4
32 23.9 59 50.9 I
41 30.6 28 24.1
48 35.8 39 33.6
74 55.2 56 48.3

137 100.0 117 100.0
137 100.0 117 100.0
131 95.6 111 94.9
43 31.4 72 61.5 I
22 16.1 17 14.5
35 25.5 23 19.7
69 50.4 56 47.9

39 PLACE FOR SLEEPING INSIDE HOUSE

40 PLACE SEPARATED BY FENCING
41 ANIMALS VISIBLE AT THIS PLACE
42 ANIMAL FEACES VISIBLE AT THIS PLACE
43 GARBAGE VISIBLE AT THIS PLACE

136 100.0 117 99.2
136 100.0 117 100.0
127 93.4 94 80.3 I

31 22.8 36 30.8
37 27.2 33 28.2
66 68.5 53 45.3

136 99.3 117 100.0
136 100.0 117 100.0
122 89.7 88 75.2 1

14 10.3 14 12.0
17 12.5 17 14.5
61 44.9 51 43.6
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70 Impactfirst set (ii months)

TABLE 4.4.3. RESULTS ENVIROSIENTAL CONDITIONS IN HOUSE OBSERVATIONS FOR ALL HOUSEHOLDS
IN FIRST SET AT BASELINE AND 11 MONTHS . Provision for eni~Ls

OBSERVATION

BASELINE 11 - MONTHS

INTERV. CONTROL
HR. Z MR. X

INTERV. CONTROL —

HR. ~ HR. Z

TOTAL HOUSEHOLDS SURVEYED 136 118 SI 137 117 SI

44 PLACE FOR ANIMALS INSIDE ccac~~m

45 PLACE SEPARATED BY FENCING

131 96.3 106 89.8
131 100.0 106 100.0
115 87.8 99 93.4

134 97.8 115 98.3
134 100.0 115 100.0
119 88.8 98 85.2

46 PLACE FOR ANIMALS INSIDE HOUSE

47 PLACE SEPARATED BY FENCING

111 81.6 98 83.1
111 100.0 98 100.0
98 88.3 92 93.9

110 80.3 107 91.5 I
110 100.0 107 100.0
98 89.1 91 85.0

48 DO ANIMALS HAVE ACCESS TO THE HOUSE 114 83.8 102 86.4 122 89.1 100 85.5

Note: Chi-squared test for intervention vs. controL co~arisonI p < 0.05

1~ 3 Provision for garbage:

Comparedto baseline, during the 11 months surveya dramatic increase in the
numberof garbagecontainersis observed for particularly the intervention com-
munities (seeTable 4.4.4). This can also be observedfor the control areas,which
phenomenon is clearly an effect of the research. The sharper increase in the
intervention villages is thought to be due to the interactioneffect betweenresearch
and intervention.

A sharp, increase in the proportion of two other variables (garbageat a special
place, garbageburned)canbe noticed in both control and intervention villages. A
relation with the intervention is not clear, since this increase is more or less
similar for both typesof villages.

TABLE 4.4.4 RESULTS ENVI RCJIENTAL ai~IT IONS IN HOUSE OBSERVATIONS FOR ALL HOUSEHOLDS
IN FIRST SET AT BASELINE AND 11 MONTHS - Provision for garbage -

OBSERVATION

BASELINE 11 - MONTHS

INTERV. CONTROL
MR. X HR. ~

INTERV. CONTROL
MR. X MR. Z

TOTAL HOUSEHOLDSSURVEYED 136 118 SI 137 117 51

49 CONTAINER FOR GARBAGE COLLECTION
5OGAR8AGEDtJIPWATS~’ECIALPLAcE
51 GARBAGE ~.NMEDfBURRf~

6 4.4 40 33.9 I
43 31.6 14 11.91
34 25.0 13 11.0 1

76 55.5 81 69.2 1
68 49.6 62 35.91
88 64.2 72 61.5

Note: Chi-squared test for intervention vs. controL co~erison, I p < 0.05

4. Provision for wastewater:

The number of specialplacesfor waste water discharge remain the samefor both
the intervention and control villages (about 16 and 35 %). It can be noted that the
health educationdid not pay attention to this practice.
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71 Impactfirst see (ii months)

Water ponding increasessharply in both typesof communities(seeTable 4.4.5),
despitethe level of water usedid not increase. Maybe weatherinfluences(during
3 and 6 months surveys seasonal influence) play a role in the occurrenceof water
ponding.

TABLE 4.4.5 RE~JLTS ENV!ROSN~NTAL CONDITIONS IN I4QJSE ONSERVAT IONS FOR ALL HQJSEHOLOS
IN FIRST SET AT BASELINE. 3 A1~6 MONTHS - provision for waste water -

BASELINE 11 - MONTHS

C8SERVATION
INTERV. CONTROL
HR. ~ MR. X

INTERV. CONTROL
HR. % NR. X

TOTAL HOJSEHOLDS ~JRVEYED 136 118 SI 137 117 sO
52 PLACE FOR WASTE WATER DISCHARGE

53 IS THIS PLACE THE LATRINE
54 WATER PONDING AT PLACE FOR DISCHARGE

21 15.4 38 32.2 I
21 100.0 38 100.0
10 47.6 29 76.30
8 38.1 17 44.7

23 16.8 46 39.3 0
23 100.0 66 100.0
10 43.5 34 73.90
17 73.9 29 63.0

55 WATER P~OINGIN HGJSE/cONP~1jND 57 41.9 52 44.1 133 97.1 107 91.5

Note: Chi-sqjared test for intervention vs. controL cosiarison~ I p c 0.05

5. Presenceof a pump:

As shown in Table 4.4.6, all of the households use handpumps.Due to the
intervention the number of pumps located inside the house/compounddecreases
significantly in the intervention villages (UNICEF pumps are communal), but the
majority of the pumps remainwithin 50 metresdistancefrom the house.

Around 60 % of the householdspoint at the new UNICEF pumps asbeing their
first pump. Besides, about 40 % of the householdsuse the UNICEF pump as
secondpump at the 11 months survey. Apparently still part of the population
eitherprefer theirold pump or haveno easyaccessto the newpump.

6. Presence,useandcondition of a specialcontainerfor waterstorage:

The majority of householdsin both interventionand control villages havea zir for
storing water. Table 4.4.7 shows a similar decreaseof zir use at the 11 months
survey in both communities,which is possiblydue to colderweather.

Comparedto the control villages, a more pronouncedand significant increaseis
observedat 11 months for the zir covering in the intervention villages. Since
covering the zir was one of the health messages,this increasemay be relatedto
the intervention.

Table 4.7 further indicates that the useof a long-handleddipper for getting water
from the zir is not commonin both typesof communities.This meansmostpeople
use cups, thus increasing the chance of contaminationof the water by hands,
althoughuseof a cleandipperwasone of thehealth messages.

I.

.
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72 Inipaafirst set (11 moiuhs)

1•

OBSERVATION

BASELINE 11 MONTHS

INTERV. CONTROL
1. ~ MR. ~

INTERV. CONTROL
MR. X MR. X

TOTAL HOUSEHOLDSSURVEYED 136 118 SI 137 117 58

56 MR. OF HOUSEHOLDS USING HAJmP~JcS

57 PLJW NEW (AFTER INTERVENTION)
58 P’.~ INSIDE HOUSE/CONPOJ
59 DISTANCE TO THE P,JqP

* 0 - 25 H
* 25 . 50 H
* 50- 100 H
* > 100 H

136 100.0 118 100.0 —

136 100.0 118 100.0
0 00 0 0.0

76 55.9 36 30.5 I

82 60.3 70 59.3
47 34.6 41 34.7

7 5.1 78 66.1
0.0 0 0.0

137 100.0 117 100.0
137 100.0 117 100.0
82 59.9 1 0.98
55 40.1 47 40.2 I

86 62.8 79 67.5
42 30.7 25 21.4
9 6.6 12 10.3
0 0.0 1 0.9

87 HOUSEHOLDS USING SECOND Pt~ S

88 Ptl~NEW (AFTER INTERVENTION) S
89 PtJ4P INSIDE HOIJSE/COMPOIJND 5
90 DISTANCE TO THE pt$~P S

* 0 - 25 H
* 3 . 50 N
* 50- 100 H
* ~ 100 N

0 0.0 0 0.0

0 0.0 0 0.0
0 0.0 0 0.0

0 0.0 0 0.0
0 0.0 0 0.0
0 0.0 0 0.0
0 0.0 0 0.0

58 42.3 14 12.01
58 100.0 16 100.0
25 43.1 0 0.01
23 39.7 0 0.01

I
30 51.7 1 7.1
17 29.3 6 42.9
11 19.0 7 50.0
0 0.0 0 0.0

91 HOUSEHOLDS USING THIRD PtJ~ S

92 Pt~PMEW (AFTER INTERVENTION) S
93 Pt8~PINSIDE HOUSE/CONPOU)C S
94 DISTANCE TO THE P~J~P S

* 0 - 25 N
* 25 - SON
*50 . 100 H
* > 100 H

0 0.0 0 0.0

0 0.0 0 0.0
0 0.0 0 0.0

0 0.0 0 0.0
0 0.0 0 0.0
0 0.0 0 0.0
0 0.0 0 0.0

0 0.0 0 0.0
0 0.0 0 0.0
0 0.0 0 0.0
0 0.0 0 0.0

0 0.0 0 0.0
0 0.0 0 0.0
0 0.0 0 0.0
0 0.0 0 0.0

(5): Observations started at the er~1 of baseline survey
Note: Chi-sqjared test for intervention vs. control co~arison~ I p < 0.05

Both interventionand control villages show a very slight improvementof environ-
mentalconditionsat the 11 monthssurvey for the sanitaryindex for environmental
conditionsaround the zir. However, conditions remain averagethroughtime. On
closer examination,both positive and negative changesoccur but theseare similar
for both typeof villages. For this reason;no outspokenconclusionscanbe drawn.

7. Presenceand condition of a special provision for hand washing:

As shown in Table 4.4.9, only a small portion of the households have a special
storageibasin for hand washing. In the control villages significantly more
storage/basinsfor hand washing are present at baseline, while the number of
provisions equalsat the Ii months survey.

However, in case the storage/basincontainedwater, the occurrenceof freshwater
decreasedconsiderably in the interventionvillages.

One of the health messagesfocusedon the need for hand washing with soap and
running water. The above-mentioned situation indicates the occuranceof positive
and negativeeffects probably both related to the intervention.

TABLE 4.4.6 RESULTS EI*VIROIIENTAI. CONDITIONS IN NOiSE OBSERVATIONSFOB ALL HOUSEHOLDS
IN FIRST SET AT BASELINE AIm 11 MONINS . Hwc~-~s
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1•

TABLE 4.4.7 RESULTS ENVIRO~MTALCONDITIONS IN NOISE OSSERVATIONS FOB ALL HOUSEHOLDS
IN FIRST SET AT BASELINE *tm 11 MONTHS ~ storags

OBSERVATION

BASELINE 11 - MONTHS

INTERV. CONTROL

NR. S NR. S
INTERV. CONTROL

MR. S MR. S

TOTAL HOUSEHOLDS SURVEYED 136 118 58 137 117 58

60 WATER STORED IN ZIR/CCIITAIMER

61 ZIR/CONTAINER COVERED

62 LONG HANDLED DIPPER VISIBLE
63 OP VISIBLE
64 OJPIDIPPER ON THE FLOOR
65 alP/DIPPER INSIDE CONTAINER ZIR
66 OP/DIPPER ON TOP OF 211/CONTAINER
67 ANIMALS HAVE ACCESS TO OP/DIPPER
68 ANIMALS VISIBLE NEAR ~TAINER/ZIR
69 FAECES VISIBLE NEAR CONTAINER/ZIR
70 GARBAGE VISIBLE NEAR CONTAINER/ZIR
71 ~uJD/WATERPOS~INGNEAR 211

122 89.7 106 89.8
122 100.0 106 100.0

91 74.6 93 87.7 1
1 0.8 2 1.9

51 41.8 54 50.9
12 9.8 22 20.8 I

0 0.0 1 0.9
19 15.6 39 36.8 9
10 8.2 24 22.6 I
66 54.1 68 64.2
67 54.9 55 51.9
80 65.6 68 64.2
88 72.1 48 45.3 1

112 81.8 95 81.2
112 100.0 95 100.0
100 89.3 89 93.7

1 0.9 0 0.0
56 50.0 62 65.3 I

7 6.3 8 8.4
0 0.0 0 0.0

37 33.0 39 41.4
7 12.5 5 8.1

37 33.0 30 31.6
34 30.6 36 37.9
75 67.0 58 61.1

108 96.4 82 86.3 8

(*) : The percentages for ~iestion 67 are calculated
a c’~ ~as visible.

Note: Chi-sqiared test for intervention vs. control coe~arison. I p < 0.05

in relation to the total rs.~er of tinses

TABLE 4.8 SANITARY INDEX SCORE FOR ALL. ZIRS AT BASELINE, 3 AND 6 MONTHS
- EnvirorsientaL cors~itions aro~nd the zir -

S

TABLE 4.4.9 RESULTS ENVIROSS�IITAL CONDITIONS IN HOUSE OBSERVATIONS FOR ALL HOUSEHOLDS
IN FIRST SET AT BASELINE AND 11 MONTHS- Provision for han~ashing

OBSERVATION

BASELINE 11 . MONTHS

INTERV. CONTROL
NR. S NR. S

INTERV. CONTROL
NR. S NI. S

TOTAL HOUSEHOLDS SURVEYED 136 118 SI 137 117 SI

72 STORAGE/BASIN FOR HAICWASHING

73 WATER IN BASIN FOR LIAJCi.IASHING

74 WATER IN BASIN IS FRESH

17 12.5 36 30.5 8
17 100.0 36 100.0

5 29.4 5 13.9
5 100.0 5 100.0
4 80.0 4 80.0

34 24.8 28 23.9
34 100.0 28 100.0
6 17.6 9 32.1
6 100.0 9 100.0
4 66.7 7 77.8

Note: Cti i - sq~aredtest for intervention vs. control co~ar i sen, I p c 0.05
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I.

C

I
.L.

8. Presenceandconditionsof a latrine:

As shown in Table 4.4.10, a sharp increase in the number of latrines in the
intervention villages can be found, whereasin the control villages only a small
increaseis noticed. The trends here arean effect of the intervention.

The new (shallow) UNICEF latrines consist of a slab and pit lining only. The
construction of walls and doors is consideredthe responsibility of the household.
Many people have constructedthe latrine outsidethe walls of the house, without
constructing any walls and doors yet. Hence, significant differences between
control and interventionappear at 3 and 6 months with respectto questions76,77
and78.

As shown in Table 4.4.11 the sanitary conditions of the latrines in both control
and intervention communities are fairly good. The overall scores for type of
villages are almost the same. No relationwith the interventioncanbe assessed.

An important observation was reportedby the EnvironmentalSanitationTeam,
which cannotbe derivedfrom the questionnaireon environmental observationsin
house. It concerns the useof the new UNICEF latrines. A fair number of these
latrines arenot used for their intended purposeyet. Peopleeither did not complete
the construction or, e.g. use it as a place for storage. With respect to this
situation, it should be noted that part of the latrines were purchased by people who
alreadypossesseda latrine andcontinuedusing the latter. The observationson the
latrines were carriedout for the latrine that wasactuallyused.

TABLE 4.4.10 RESULTS ENVIRCISENTAL CONDITIONS IN HOUSEOBSERVATIONSFOR ALL HOUSEHOLDS IN
FIRST SET AT BASELINE AND 11 MONTHS Latrine -

0* OBSERVATION

BASELINE 11 . MONTHS

INTERV. CONTROL

HR. S MR. S
INTERV. CONTROL

HR. S MR. 5

TOTAL HOUSEHOLDS ~.BVEYED 136 118 SI 137 117 SI

75 LATRINE INSIDE HOUSEJClJ~UJIO

76 LATRINE INSIDE WALLS OF THE NOiSE
77 LATRINE HAS WALLS Aim DOOR
78 DAYLIGHT CAN ENTER THE LATRINE
79 PIT IS COVEREDWITH SLAB
80 FAECES VISIBLE ON SLAB
81 HOLE CLOBEDBY COVER
82 WATER AVAILABLE IN LATRINE
83 *~/~TER POS~INGIN LATRINE
84 WAU( THROUGHFAECES/DIRT TO LATRINE
85 COLLECTING PIT INSIDE WALLS OF NOiSE
86 DEPTH OF THE PIT

* 1 - 2 H
* 2 - 3 M
* 3 - 4 H
* 4 - S H
* > 5 M
* NOT KNCMN

68 50.0 79 66.9 I
68 100.0 79 100.0
66 97.1 79100.0
48 70.6 57 72.2
49 72.1 61 77.2
60 88.2 68 86.1
8 11.8 16 20.3

16 23.5 17 21.5
24 35.3 22 27.8
36 52.9 39 49.4
13 19.1 21 26.6
55 80.9 77 97.51

0 0.0 0 0.0
4 5.9 3 3.8

12 17.6 5 6.3
14 20.6 29 36.7
24 35.3 28 35.4
14 20.6 14 17.7

119 66.9 90 76.9 I
119 100.0 90 100.0
105 88.2 89 98.91

58 48.7 6.3 70.0 I
103 86.6 69 76.7
119 100.0 88 97.8
32 26.9 7 7.8 I

41 34.5 27 30.0
20 16.8 28 31.1 I
70 58.5 53 58.9
32 26.9 13 14.4 I
93 78.2 88 97.81

I
27 22.7 0 0.0
21 17.6 8 8.9
7 5.9 14 15.6

21 17.6 21 23.3
32 26.9 24 26.7
11 9.2 23 25.6

Note: Chi-squaredtest for intervention vs. control co,~,arison I p <0.50
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1•

8. Pmenceandconditionsof a latrine:

As shown in Table 4.4.10, a sharp increase in the number of latrines in the
intervention villages can be found, whereasin the control villages only a small
increaseis noticed. The trendshereare an effectof theintervention.

The new (shallow) UNICEF latrines consist of a slab and pit lining only. The
constructionof walls and doors is consideredthe responsibilityof the household.
Many people haveconstructedthe latrine outsidethe walls of the house,without
constructing any walls and doors yet. Hence, significant differences between
control and interventionappearat 3 and 6 monthswith respectto questions76,77
and 78.

As shown in Table 4.4.11 the sanitary conditions of the latrines in both control
and intervention communities are fairly good. The overall scores for type of
villages arealmost the same.No relation with the interventioncan be assessed.

An important observation was reportedby the Environmental Sanitation Team,
which cannotbe derived from the questionnaireon environmentalobservationsin
house. It concernsthe use of the new UNICEF latrines. A fair numberof these
latrines are not usedfor their intendedpurposeyet. Peopleeither did not complete
the construction or, e.g. use it as a place for storage. With respect to this
situation, it should be noted that partof the latrineswere purchasedby peoplewho
alreadypossesseda latrine and continuedusing the latter. The observationson the
latrines were carriedout for the latrinethat wasactually used.

TABLE 4.4.10 RESULTS ENVIROSIENTAL CONDITIONS IN HOUSE OBSERVATIONSFOR ALL HOUSEHOLDSIN
FIRST SET AT BASELINE AIm 11 MONTHS- Latrine -

OBSERVATION

BASELINE 11 - MONTHS

INTERV. CONTROL

HR. 1 HR. S
INTERV. CONTROL

HR. S MR. S

TOTAL HOUSEHOLDS SURVEYED 136 118 SI 137 117 59

75 LATRINE INSIDE HOUSE/CONPIUI)

76 LATRINE INSIDE WALLS OF THE HOUSE
77 LATRINE HAS WALLS AND DOOR
78 DAYLIGHT CAN ENTER THE LATRINE
79 PIT IS COVEREDWITH SLAB
80 FAECES VISIBLE ON SLAB
8? HOLE CLOS~BY COVER
82 WATER AVAILABLE IN LATRINE
83 *1)/WATER PONDING IN LATRINE

84 WALK THROUGH FAECES/DIRT TO LATRINE
85 COLLECTING PIT INSIDE WALLS OF HOUSE
86 DEPTH OF THE PIT

* 1 - 2 H
* 2 - 3 H
* 3 4 H
* 4 - S H
* > 5 H
* NOT KNOIM

68 50.0 79 66.9 I
68 100.0 79 100.0
66 97.1 79100.0
48 70.6 57 72.2
49 72.1 61 77.2
60 88.2 68 86.1
8 11.8 16 20.3

16 23.5 17 21.5
24 35.3 22 27.8
36 52.9 39 69.4
13 19.1 21 26.6
55 80.9 77 97.5 I

0 0.0 0 0.0
4 5.9 3 3.8

12 17.6 5 6.3
14 20.6 29 36.7
24 35.3 28 35.4
14 20.6 14 17.7

119 86.9 90 76.9 1
119 100.0 90 100.0
105 88.2 89 98.99

58 68.7 63 70.0 I
103 86.6 69 76.7
119 100.0 88 97.8
32 26.9 7 7.3 I
41 34.5 27 30.0
20 16.8 28 31.1 1
70 58.5 S3 58.9
32 26.9 13 14.4 1
93 78.2 88 97.8 I

9
27 22.7 0 0.0
21 17.6 8 8.9

7 5.9 14 15.6
21 17.6 21 23.3
32 26.9 24 26.7
11 9.2 23 25.6
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75 Impactfirs: set (ii moiuhs)

TABLE 4.4.11 SANITARY INDEX SCORE FOR ALL LATRINES AT BASELINE AND 11 MONTHS
- SM~it.ry c~ditions in the latrine -

In order to assessall traditional handpumpsbeforeand after the intervention, and
the new pumps after the intervention, a special observationlist was designed.
Besidesquestionsabout the stateof maintenanceand functioning of the pump,
several conditions were identified that are indicative for the environmental

cleanlinessaround the pump and are thought to influence the risk of contamination

of the well and/orpump and therebythe water that is fetchedfrom this pump. The
following key-variableswere identified for the assessmentof handpumps:

1. Presence,locationand typeof pump.
2. Operationand maintenance.
3. Environmentalconditionsat the pump-site.

Below, the findings and conclusionsare presentedfor eachof the above-mentioned
key variablescomparingchangesin interventionand control villages betweenthe
baselineand 11 months surveys.

1. Presence,location and type of pump:

As shown in Table 4.4.12, the pump density in both type of villages slightly
increased;for the control communities however on a significant lower level. It
appearsthat some traditional handpumps in the intervention villages have been
removed, while somenew traditional handpumps in the control villages have been
installed.

OBSERVATION

BASELINE 11 - MONTHS

INTERY. CONTROL

MR. X MR. S
INTERV. CONTROL

HR. S MR. S

TOTAL HOUSEHOLDSSURVEYED$
TOTAL PURPS SURVEYED
Pt~ density (p..~s/ho~etio(d)

136 118
84 100.0 51 100.0

0.61 0.43 59

137 117
92 100.0 56 100.0

0.67 0.48 SI

11 PURP INSIDE HOUSE/Co~o.Jm
12 NEW P(~ (AFTER INTERVENTION)

77 91.7 39 76.5 I
0 0.0 0 0.0

69 75.0 42 75.0
21 22.8 0 0.09

4.5.4 Handpumpsurvey

I

TABLE 4.4.12 RESULTS PLI~ SURVEY ALL P(J~S IN FIRST SET AT BASELINE *im 11 MONTHS
- Presence, Location and type of pi~ -

Note: Chi-s~~ared test for intervention vs. control c~arison, I p < 0.05
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76 Impactfirs: set (11 months)

The numberof pumps inside the house/compoundhasonly decreasedfor the intervention
villages, which is due to the fact that new UNICEF pumpsarecommunal.

On closer examinationof the data on new pumps only (seeTable 4.4.17),it is concluded
that 48 % of the UNICEF pumps are located inside a house or compound.This practice
is in contrast with the supposedcommunal characterof the new pumps. Sometimes
UNICEF placeda pump insidea compoundbecauseof pressure from the communityor
its leaders.Also, after installation, some peopleextended their compound with additional
fencing in order to apprupriatethe new pump.

2. Operation and maintenanceof pump:

As shown in Table 4.4.13, the number of pumps giving water decreasesin both control
and intervention villages after the intervention. The difference in number of pumps giving
water remained the samein favour of the control villages.

I.
U As shown in Table 4.4.14, at baseline both the pumps in intervention and control

communitiesscoreaverageon the maintenanceindex, although the pumps in the interven-
tion villages are in a slightly better condition. After the intervention, the state of
maintenanceimproves considerablyin the interventionvillages, whereasin the control
villages a slight deteriorationis visible. The improvement in the intervention villages is
clearly due to the new UNICEF pumps, but also to the upgrading of old pumps
contributes to this score. All new handpumps show an optimal maintenancestatusat the
11 months survey (seeTable 4.4.17).

TABLE 4.4.13 RESULTS Pt1~ SURVEY - ALL PtMPS IN FIRST SET AT BASELINE AND 11 MONTHS
Operation aiJ ~tntenance of ~

OBSERVATION

BASELINE 11 MONTHS

INTERV. CONTROL
MR. S MR. S

INTERV. CONTROL
MR. S MR. S

TOTAL PiMPS SURVEYED 84 100.0 51 100.0 92 100.0 56 100.0

13 PiMP GIVES WATER

14 PiMP LEAKS WHILE PiMPING

82 97.6 51 100.0
82 100.0 51 100.0

6 7.3 5 9.8

83 90.2 53 94.6
83 100.0 53 100.0

4 4.8 0 0.0

15 SPOUT BROkEN
16 PiMP LOOSE AT BASE
17 PiMP HANDLE LOOSE

2 2.4 1 2.0
9 10.7 13 25.51

70 83.3 25 69.0 I

1 1.1 0 0.0
8 8.7 12 21.49

46 50.0 41 73.2 I

18 CEMENT/CONCRETE FLOOR PNESEMT

19 CRACES IN CONCRETEFLOOR

1 1.2 1 2.0
1 100.0 1 100.0
1 100.0 1 100.0

26 28.3 5 8.9 1
26 100.0 5 100.0

1 3.3 1 20.0 1

BASELINE SURVEY 11 MONTHS SURVEY

INTERV. CONTROL INTERV. CONTROL

MAINTENANCEINDEX SCORE (0-1) 0.41 0.37 0.28 0.38

Note: Chi - s~iared test for intervention vs. control c~arj son, I p c 0.05

TABLE 4.4.14 MAINTENANCE INDEX SCORE FOR ALL PiMPS AT BASELINE AND 11 MONTHS
Maintenance conditions of the r—~
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I.

L

3. Environmentalconditioitsat the pump-site:

As shownin Table4.4.15, the availability of drainageis significantly higher in the
intervention areas,while also the increasein drainagefacilities at the 11 months
survey is more pronouncedfor this type of village. A largerpart of the drainage
provisions in the interventionvillages function; howeverthe drainagefunction has
particularly increasedin the control villages.

On closer examinationof the new UNICEF pumps (see Table 4.4.18), drainage
facilities do not always function. This is also illustrated by the high prevalenceof
waterpondmgaround the new pumps. From field inspectionit appearedthat the
drainagefacilities as provided by the intervention were not adequateand often
poorly constructed(seesection4.4.3).

With respectto the overall environmentalconditionsaround the pumps(seeTable
4.4.16), it canbe concludedthat theconditionsfor the interventionvillages clearly
improvein comparisonto the control villagesandbecamemoreaverage.

With respectto the changingnumberof pumpsnear the latrines (Table 4.4.15, q.
26), it shouldbe notedthat this may be due to differencesin interpretationof the
datacollector.

TABLE 4.15 RESULTS HANDPIW~VEY FOR ALL PUSS AT BASELINE AND 11 MONTHS
- Environsentat conditions at pi.~-site -

Note: thi - sqiared test for intervention vs. control c~r I son, I p < 0.05

TABLE 4.16 SANITARY INDEX SCOREFOR ALL PIIS AT BASELINE AND 11 MONTHS
- Envi r~entat conditions at the pi~-si te

BASELINE ~VEY 11 - MONTHSSURVEY

INTERY. CONTROL INTERV. CONTROL

SANITARY INDEX SCORE (0-1) 0.68 0.61 0.55 0.59

OBSERVATION

BASELINE 11 - MONTHS

INTERV. CONTROL
MR. S MR. S

INTERV. CONTROL

MR. S MR. S

TOTAL PIMPS SURVEYED 84 100.0 51 100.0 92 100.0 56 100.0

20 PROVISION FOR DRAINAGE AVAILABLE

21 Provision for drainage fta~tions

66 54.8 15 29.4 I
46 100.0 15 100.0
27 58.7 4 26.7

73 79.3 24 42.9 I
73 100.0 24 100.0
51 69.9 14 58.3 I

22 WATERPONDINGAROUNDPIMP
23 GARBAGEAROUNDPIJ~
24 ANIMALS AROUNDPIMP
25 ANIMAL FAECES AROUND PU~

26 LATRINE NEAR PIMP

68 81.0 42 82.4
70 83.3 35 68.6
34 40.5 15 29.4
54 64.3 19 37.3 I
12 14.3 20 39.29

71 77.2 49 87.5
66 71.7 61 73.2
28 30.4 16 28.6
30 32.6 12 21.4
49 53.3 29 51.8
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OBSERVATION

BASELINE 11-MONTHS

MR. S MR. S

TOTAL PIMPS SURVEYED 0 21

11 pIMP INSIDE HOUSE/CIJ~UJC
13 Pt1 GIVES WATER

14 Pt~ Leaks ~iiLe ~ir~

0 0.0
0 0.0
0 0.0
0 0.0

10 47.6
21 100.0
21 100.0
0 0.0

15 ~UiT BR~W
16 PI.I~ LOOSE AT BASE
17 PIMP HANDLE LOOSE

0 0.0
0 0.0
0 0.0

0 0.0
0 0.0
0 0.0

18 CEJ~Wr/CONCRFjEFLOOR PRESENT

19 Cracks in concrete fLoor

0 0.0
0 0.0
0 0.0

20 95.2
20 100.0

0 0.0

OBSERVATION

BASELINE 11-MONTHS

HR. 5 HR. S -

TOTAL PIMPS SURVEYED 0 21

20 PROVISION FOR DRAINAGE AVAILABLE

21 Provision for drainage fu~ctions

0 0.0
0 0.0
0 0.0

21 100.0
21 100.0
17 81.0

22 WATERPONDING AROUNDPtMP
23 GARBAGEAROMOPIMP
24 ANIMALS AROUNDPIMP
25 ANIMAL FAECES AROUNDPIMP
26 LATRINE NEAR PI.MP

0 0.0 11 52.4
0 0.0 10 47.6
0 0.0 4 19.0
0 0.0 4 19.0
0 0.0 8 38.1

1
I
I
I
1
I

78 Impactfirst set (Ii months)

TABLE 6.17 RESJLTS OF HAND PIMP ~.MVEYFOR NE’d UNICEF PIMPS ONLY
AT 11 MONTHS- Location, operation ~d ~~r~tenance of ~w ~ -

1•
I Note: Chi - squared test for intervention vs. control c~ar i son, I p < 0.05

TABLE 4.18 RESULTS OF HAND PIMP SURVEY FOR NEWUNICEF PI1~S ONLY
AT 3 AND 6 MONTHSSURVEY EnvirorentaL conditions at ~ site -

I

I

L.

I

-I

Note: Chi-sc~red test for intervention vs. control cc.çarison, I p ~ 0.05

4.4.5 Water useat thepump observations

In order to assessthe wateruseat the pump, severalkey-variableswere identified:

1. Generaldataon pump used.
2. Quantityof watercollected.
3. Otherwateruseactivitiesat the pump:

- handwashing;
- child bathing;
- washingcookingutensils;
- washingclothes;
- washingfoodlvegetables;
- otheractivities.

4. Statusof personcollecting andhygienicpractices.
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79 impactfirs: set (II months)

Below, the findings and conclusionsarepresentedfor eachof the above-mentioned
key variablescomparingchangesin interventionand control villages betweenthe
baselineand11 months surveys.

1. Generaldataon pump used:

As shown in Table 4.4.19 all of the observed (sentinel) households use a
handpump.Contrary to the environmental observationsin house,only one hand
pump is used by the sentinelhouseholds(except for one). Half of the handpumps
used in the intervention communities are new pumps (this is consistent with the
observationsin the environmentalconditions in housesurvey).

4~.

TABLE 4.4.19 RESULTSWATER USE AT THE PIJQ OBSERVATIONSFOR SENTINEL HOUSEHOLDS
IN THE FIRST SET DURING BASELINE AND 11 MONTHS SURVEYS
- Genera I data on ~.zi~s used -

OBSERVATION

BASELINE 11 - MONTHS

INTERV. CONTROL
MR. S MR. S

IMTERV. CONTROL
MR. S MR. S

TOTAL HOUSEHOLDSSURVEYED 20 20 20 20

11 NROFNEWPIMPSUSED
12 MR. OF OBSERVATION FORMS CONPI.ETED

Mr of househoLds not using xaips
13 Observed pui~ inside house/con~o~sid
14 Ptarp distance from house

* 0 - 25 H
* 25 -50 H
* 50- 100 N
* > 100 H

0 0.0 0 0.0
20 100.0 20 100.0

0 0
5 25.0 6 30.0

19 95.0 16 80.0
1 5.0 3 15.0
0 0.0 1 5.0
0 0.0 0 0.0

16 50.0 0 0.0
32 100.0 20 100.0

0 0
7 21.9 10 50.0

21 65.6 19 95.0
6 18.8 0 0.0
5 15.6 1 5.0
0 0.0 0 0.0

15 HOUSEHOLDSUSING 2nd TRADITIONAL P(JF
16 Second pu~p inside house/co~çio..rid
17 ~ distance from house5025M

*25.50M
550-100M
* >100M

18 I$GJSEHOLDS USING 3rd TRADITIONAL PIMP
19 Third p~ap inside hosjse/c*~,otrd
20 ~ distance from house

0~25M
•2550M
*50.100M
* ‘lOOM

0 0
0 0

0 0
0 0
0 0
0 0

0 0
0 0

0 0
0 0
0 0
0 0

1 1
0 0

0 0
0 0
1 0
0 1

0 0
0 0

0 0
0 0
0 0
0 0

2. Quantityof watercoflected:

Using averagehouseholdsizes for the sentinel household (derived from census
data: 9.9 for the interventionvillages, 10.3 for the control villages), the average
useper capitaperday is estimated.
As shown in Table 4.4.20, the averageuseof water for the sentinelhouseholdsin
intervention communities remain on the same level. However, a considerable
decreasein the useof water is observedin the control villages, possibly due to
already suggestedcolder weather. In that case the samewater use level in the
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80 Impactfirst set (ii months)

intervention villages may be causedby messagesof the Health EducationTeam
~jJ~ useasmuch waterasneeded....

It should be noted that, for both control and intervention communities, these
volumesare consideredrelatively low, when comparedwith WHO guidelines (see
Chapter4.2.4) for table of WHO guidelines).

TABLE 4.6.20 RESULTS WATERUSE AT THE PIMP OBSERVATIONSFOR SENTINEL HOUSEHOLDS

IN THE FIRST SET DURING BASELINE AND 11 MONTHSSURVEYS - General data on puv~s used -

OBSERVATION

BASELINE 11 - MONTHS

INTERV. CONTROL
MR. S MR. S

INTERV. CONTROL
MR. S MR. S

TOTAL HOUSEHOLDSSURVEYED 20 20 20 20

TOTAL MR OF OBSERVATIONS
Mr of ti~s no coLLection/activities

~ring observation pe~~i~

21 TOTAL MR OF COLLECT. PER ONSERV.
Range
Median
Mean
St.Dev.

22 TOT. VOt..IJIE COLLECTED PER OBSERVATION
Range
Median
Mean
St.Dev.

20 20
0 1

9-37 0-24
12.5 11.0
14.7 11.6

6.9 5.7

50-368 0-356
134 131
155 145

T3 93

32 20
5 4

0-47 0-29
11.0 9.0
11.2 10.4
9.6 8.3

0-572 0-2%
133 118
152 119
138 88

VOLIJ~ PER CAPITA PER DAY (*) 15.7 14.1 15.4 11.6

(*) Catcut ated using average (sentinel) househoLd size, based on cer~ data

3. Otherwateruse

Table4.4.21 demonstratesa considerabledrop of all ‘other water use’ in both thefl intervention and control communitiesat the 11 months survey. Apart from hand
L~.J washingand washingkitchen utensils, ‘other wateruse’ activitiesarenot common.

Although oneof the health messageswasaimedat stimulatingpeople to washtheir

handswith runningwater, the oppositeeffect of this was seenat the pump-sites.

4. Statusof personcollectingwaterandhygienicpractices:

As shown in Table 4.4.22,virtually always women (about95 %) and generally
personsolder than20 years of age, collect the water. The distribution of the age
of personscollecting water betweeninterventionand control communitiesbecame
equal.
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BASELINE 11 - MONTHS

IMTERV. CONTROL. INTERV. CONTROL

Q OBSERVATION MR. S MR. S MR. S MR. S

TOTAL HOUSEHOLDSSURVEYED 20 20 20 20

TOTAL MR OF OBSERVATI~ 20 20 32 20

25 MR OF TIMES HANDWASHING
Range 0-12 0-20 0-10 0-15
Median 3.5 5.0 1.0 1.5
Mean 4.2 6.9 2.0 2.9
St.Dev. 3.5 5.6 2.6 4.2

26 MR OF TIMES CHILD BATHI1IG
Range 0-1 0-10 0-2 0-4
Median 0.0 1.0 0.0 0.0
Mean 0.1 2.3 0.1 0.3
St.Dev. 0.2 2.8 0.4 1.0

27 MR OF TIMES ~&ASHINGKITCHEN UTENSILS
Range 0-30 0-10 0-7 0-6
Median 6.5 5.0 0.0 2.0
Mean 7.6 5.8 1.0 2.4
St.Dev. 7.7 3.0 1.8 2.1

28 MR OF TIMES WASHINGCLOTHES
Range 0-4 0-8 0 0
Median 0.0 3.0 0.0 0.0
Mean 0.6 3.1 0.0 0.0
St.Dev. 1.1 2.8 0.0 0.0

29 MR OF TIMES WASHING FOcE/VEGETABLES
Range 0-3 0-5 0-1 0-1
Median 0.0 0.0 0.0 0.0
Mean 0.6 1.4 0.0 0.2
St.Dev. 1.0 1.9 0.2 0.4

30 MR OF TIMES OTHER ACTIVITIES
Range 0-10 0-10 0-9 0-5
Median 0.0 2.0 0.0 2.0
Mean 1.9 2.4 1.3 1.9
St.Dev. 2.7 3.0 2.3 1.7

Both in intervention and control communities,generally open containersare used
which aredifficult to close.This is also reflectedby the absenceof actuallyclosed
containers.The numberof collectionsclearly increasedin the intervention villages
and slightly decreasedin the control villages. It should be noted that water
collection practisesmay be strongly subjectto the daily weatherconditions.

The number of times that containers are washedirinsedbeforecollecting the water
decreasessignificantly at the 11 months survey in both intervention and control
villages. From the viewpoint of health,this is a negativedeveLopment. It should be
n~Lherethat when severalcollectionsaredonein a row, thecontaineris washed
only at thefirst collection.

TABLE 4.4.21 RESULTS WATERUSE AT THE ~ucOBSERVATIONSFOR SENTINEL HOUSEHOLDS IN THE FIRST SET
DURING BASELINE AND 11 MONTHS SURVEYS- Other water use, totals -

in
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TABLE 4.4.22 RESULTS WATER USE AT THE PtJ~ OBSERVATIONS FOR SENTINEL IUJSEHOLDS IN THE FIRST SET
DURING BASELINE AND 11 MONTHS ~VEYS - General data on p.~ used -

BASELINE 11 - MONTHS

INTERV. CONTROL
OBSERVATION MR. S MR. S

INIERV. CONTROL
MR. S MR. S

9.RVIYED 20 20 20 20

SURVEYED 20 20
COLLECTIONS OBSERVED 294 100.0 227 100.0

20 20
358 100.0 208 100.0

IS FEMALE 284 96.6 214 94.3

35 11.9 28 12.3
109 37.1 36 15.9
150 51.0 163 71.8

336 93.9 200 96.2

36 9.5 19 9.1
96 26.8 51 26.5

228 63.7 138 66.3

USED
BUCKET 16 5.6 5 2.2

26 9.2 11 4.8
0 0.0 0 0.0

TASHT 2 0.7 2 0.9
BIG 0 0.0 12 5.3
SMALL 84 29.6 20 8.8

SMALL 47 16.5 83 36.6
26 8.5 37 16.3

JERRYCAM 23 8.1 19 8.4
JERRYCAN 4 1.4 3 1.3

11 3.9 8 3.5
57 20.1 27 11.9

240 81.6 184 81.1

13 4.4 1 0.4

77 21.5 23 11.1
46 12.8 6 2.9

2 0.6 0 0.0
0 0.0 0 0.0
0 0.0 8 3.8

51 14.2 48 23.1
10 2.8 16 7.7

120 33.5 54 26.0
9 2.5 8 3.8
6 1.7 2 1.0
0 0.0 0 0.0

37 10.3 43 20.7

118 50.0 108 55.7

0 0.0 0 0.0

1-40 1-60
10 10

10.5 12.8
6.3 8.1

1-60 1-30
10 10

13.6 11.4
7.5 7.3

4.4.5 Water quality assessment

In order to assessthe water quality of pumps and zirs, used by the sentinel
households,thefollowing variableswereobserved/analyzed:

~-1. Generalsampling information.
2. Bacteriologicalwaterquality for pumpsand zirs.

3. Chemicalwaterquality of pumps.

Below, the findingsand conclusionsare presentedfor eachof the above-mentioned
key variablescomparingchangesin intervention and control villages betweenthe
baselineand 11 months surveys.
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OBSERVATION

BASELINE 11 - MONTHS

INTERV. CONTROL

MR. S MR. S
IMTERV. CONTROL

MR. S MR. S

TOTAL HOUSEHOLDSSURVEYED

TOTAL MR OF FORMS ENTE~
HR OF FORMS FOR PLI4PS ONLY
MR OF HOUSEHOLDSNOT USING A ZIR

- TOTAL MR OF ZIRS ANALYSED

20 20

20 20
0 0
0 0

20 20

20 20

33 21
13 1

4 5
16 15

- MR OF HOUSEHOLDSNOT USING P~JS
- TOTAL HR OF PURP SAIEtES

MR OF SAMPLES FRON L~ICEFPlies
MR OF SAMPLESWITH STERILIZED SPOUT

0 0
20 20

0 0
0 0

0 0
33 21

17 0
0 0

2. Bacteriologicalwaterquality of pumpsandzirs:

In Table 4.4.24 the resultsof the bacteriologicalanalysisof pumps usedby the
sentinel householdsare shown. These results show that the numberof pumps
which show contaminationwith faecal coliforms have slightly dropped.This drop
is even more pronouncedfor the control villages, despitethe presenceof new
wells in the interventionvillages.

The results are not satifactory, since only 50 % of all pumpsare new U}~CEF
pumps and still 40 % of thesenew pumps show faecal contaminationto some
degree(seeTable4.4.25). It can be noticed that only threenew pump were still
heavily contaminated(5 positive tubes). More details on water quality in general
and bacteriologicalcontaminationof the new pumpsin particular,canbe found in
the Annex 1 on waterquality investigations.

‘The bacteriologicalanalyseson the zirs show that all samplesfrom the zir are
~hávily contaminatedwith faecal coliforms in both intervention and control

villages. Not any changeshavebeenobservedin this respect.So even the water
collected from bacteriologically safe pumps gets contaminatedduring transpor-
tation and/or domesticuse. As concludedin the previous chaptersthe conditions
aroundthe zir are not very hygienic and containersfor collecting waterareusually
not closedafter filling.

Apparently the healthmessagesconcerningthe need to coverthe zir and avoidance
of handcontaminationof the zir waterhaveno effect.

i~L~ -

83 Impactfin: set (II months)

1. Generalsampling information:

Table 4.4.23 shows total numbersof samples taken and analyzed. At the 11
months survey,both in interventionand control areasless zirs were usedand thus
not sampled.This appearsto be structural, but a relation with the intervention is
not clear. An impact from colderweathercannot be excludedin this respect.

TABLE 4.4.23 RESULTS WATU OUALITT ANALYSIS FOR SENTINEL HOUSEHOLDSIN THE FIRST SET DURING BASELINE
AND 11 MONTHSSURVEY. - General s~t ing in1or~t ‘on -

.
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TABLE 4.4.24 RESULTS WATER QUALITY ANALYSIS FOR SENTINEL HOUSEHOLDS IN THE FIRST SET DURING
BASELINE, A1 11 MONTHS~AVEY. - BActeriological water q.~aLity zir end p.~ -

OBSERVATION

BASELINE 11 - MONTHS

INTERV. CONTROL
MR. S MR. 5

INTERV. CONTROL
MR. S MR. S

TOTAL MR OF ZIRS ANALYSED 20 100.0 20 100.0 16 100.0 15 100.0

RESULTSBACTERIOLOGICAL ANALYSIS ZIRS
* m~of positive ti.~es 0
* nr of positive t~es 1
* nr of positive tt~es 2
* nr of positive t~es 3
* nr of positive t~es 6
* nr of positive ti.bes 5

- TOTAL S OF ZIR SAMPLES CONTAMINATED

1 5.0 0 0.0
0 0.0 0 0.0
0 0.0 0 0.0
0 0.0 1 5.0
0 0.0 2 10.0

19 95.0 17 85.0

95.0 100.0

0 0.0 0 0.0
0 0.0 0 0.0
0 0.0 0 0.0
0 0.0 0 0.0
0 0.0 0 0.0

16 100.0 15 100.0

100.0 100.0

TOTAL MR OF PURPS ANALYZED c~) 20 100.0 20 100.0 33 100.0 21 100.0

RESULTS BACTERIOLOGICAL ANALYSIS PURPS
* nr of positive t~es = 0

nr of positive ti4~es= 1
* nr of positive t~es = 2

* nr of positive ti.~es 3
* nr of positive ti.tes = 4
* nr of positive ti.~es 5

TOTAL S OF PtJ1P SAMPLES CONTAMIHATED(t

5 25.0 6 30.0
3 15.0 1 5.0
0 0.0 3 15.0
2 10.0 0 0.0
2 10.0 0 0.0
8 40.0 10 50.0

75.0 70.0

10 30.3 9 42.9
2 6.1 5 23.8
2 6.1 0 0.0
3 9.1 2 9.5
2 6.1 0 0.0

14 42.4 5 23.8

70.0 57.0

(a): Sançtes from non-steriLizedp.ai~sonLy

TABLE 4.4.25 RESULTS WATERQUALITY ANALYSIS FOR ALL NEWUNICEF HANDPUMPSIN
“ZERO TIME” AND 11 MONTHSSURVEY Bacteriological analysis

THE FIRST SET AT

OBSERVATION

UZERO TINE 11 - MONTHS

INTERV. CONTROL
HR. S MR. S

INTERV. CONTROL
MR. S NR. S

- TOTAL MR OF PtJWS ANALYSED 21 100.0 21 100.0

RESULTS BACTERIOLOGICAL ANALYSIS PURPS
* nr of positive ti.~es = 0
* nr of positive t~~S = 1
* nr of positive t*.~es 2
* nr of positive t~es 3
* nr of positive ttA,es = 4
* nt of positive ti~es 5

- TOTAL S OF PURP SAMPLESCONTAMINATED

7 33.0
2 9.5
3 14.3
0 0.0
2 9.5
6 28.6

66.0

12 57.1
2 9.5
2 9.5
1 4.8
1 4.8
3 14.3

42.1

(a): S~pIes fros non-sterilized pt.%s only

I.
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I Anne.xl

INTRODUCtION

Water from traditional UNICEF handpumpswhich are used by the sentinel
households,areexaminedon the presenceof faecal coliforms. This is mainly done
during the threeoutcomesurveillances(3, 6 and 11 months).

However,specificwaterquality investigationshavebeencarriedoutparticularlysince
the water from new handpwnpsappearedto be contaminatedwith faecal coliforrns.
The following activitiesw~ethereforeinitiatedand monitoredon their impacton the
waterquality:

-~ ‘.- ~ L’—- ~-‘L ~ L~.4-..--r4 C~ ~& ~#2~s /~—~-

- disinfection of new handpumpwells
- disinfectionof handpa~mpspouts -? t~- ~‘~- ~ ~

- two sa~3plingmethodsfor zirs __

- well developmentprogramme
- laboratoryanalysesquality control

Prior to thediscussionof theseactivities, somebackgroundinformation is presented

on the potential sourcesof contamination.

2. BACKGROUND INFORMATION

The top soil of the traditionally (xc~iedland of Assyut Govemorateis usually
clayey. 11~clayey top of The_soil is underlain by sand and gravels from which
groundwatercan be tapped. The layers of sandand gravel are called the aquifer.
The traditionalhandpumpsusuallyextractwater from the top of the aquifer which is
in the order of magnitudeof 5 to 10 m below the ground surface. The new India
Mark II handpumpsfrom UNICEF were installedat a depth of approximately35 m
below the ground level (g.l.). Figure 1.1 schematicallyshowsthe situation.

Contaminationof the extractedwatercanbecaused~o anousi~es.P~~all~~)
_the-figu-re--I-4--indicatedpotential sourcesof pollution~,shouldbe distinguished:

—

a. Naturalgroundwateratadepthof35m-g.l.
GoWJd~waierat this depth which inifitrated many years ago cannot be
coiil~mipatedwith faecalcoliforms sncesurvival times of thesebacteriaare
much sl~~èr.Literatureprovidessurvival times in groundwater of a fewhours

~-y to less—thanhalf a year (RIGWIIWACO 1989).

I.

I
f
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2 Annex!

Figure 1.1. Sche~tic Layout of a han

b. Constructionof the borehol~WeH ,C-’ ~

Contaminationof the borehole;rob~bIyoccurred during the drilling of the
boreho1e~aiso-the-drIlli u~met~t1-er-the--pipes-of~the-wells itself could have
bee&contaminated2Iready ~ ~ - ~ ~_.-.~-f-- .~ ~ /~ ,~- -~--

~-‘—‘--.—-- I~z_~ ~ ~ ~ —?-~-~.
~ ~ rg~.

c. Infiltration throughthe borehole
The boreholewasprobablyrefilled by collapsingsoil around. Therefore,the
hydraulic conductivity of the boreholematerial is probably muchbigger than
the sutwwidingsoiL However, the pressuredifferencebetweentop of the
aquifer~Iid~adepth of 35 m - g.l. is probably so lit~Lèthat contamination
throughthis pathmay beconsideredas negligible. ~

d. Inside the well
The insideof the well may also be contaminatedby, for example,storagepfl
dirty locationsprior to the well construction.

10 a

gro~.xidLeveL

clay cap

20m - -

- a~iifer
30m

(a to f: potential sources of contanination)

a.

40 a

___ ——I
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e. Inside the handpump

Also handpumpscould have beencontaminated at the storage locations.
T’a.—_ C -

f. Spout of the handpump
The spout ol~the India Mark II handpump is directeddownward. This avoids
a return flow of water back into the well. Contrary to this, traditional
handpumps are started up by pouring water into the well. Moreover, the spouts
of handpumps are often touched, particularly by children.

Figure 1.2. India Mark II handpump

3. DISINFECTION0F THE NEW HANDPUMP WELLS L
1J ~ L4Lf

The new handpump wells were disinfected by the contractor upon completion of the
well. Due to the observed contamination with taecal coliforms part of the wells have
been disinfected twice. Disinfection is—di~ne ~jXh tablets (sodium-dichioro-
isocyanurate) and powder (calciuin-hypochlorite) (UNICEF 1991). The tabl9is~’~
dropped into the well and a solution of about 300 grams of agent powder ~~ured
into the well from the top (inside and outside) of the pump (UNICEF 199l).~The
actual application of these chemicals has not been monitored. -~-~

~
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Subsequentto the disinfectionthe contractorusually requeststhe communitynot to
usethe pump for 48 hours. In somecasesthepump handlewas removedto prevent
children from pumpingwater.

Table I. 1 presentsan almost completeschedulewith the dates of installation and
disinfections for eachvillage (UNICEF 1991).

Table 1.1 Installanonanddismfectionof wells for e~hvillage

Ii.

Helba 21 to 23 September 10 October
El Mazani 23 to 26 September 27 October
Omram 15 to 19 October 28 October
Ehwah 25 to 28 October -

Ammar 9 to 15 October 28 October
El Tahrir 19 to 25 October -

Hebish 17 to 22 December -

KhahlSalim 20to22Noveniber -

El Sheikh Enan 22 to 27 November -

Hashim 12 to 22 December .

Q _____~-t,~•~L- ~—~-~4 ~

The water quality from all new handpumpwells hasbeenextensivelymonitoredon
faccalcoliforms. Analyseswere performedat leastafter the first disinfection,after
theseconddisinfection(4 ezbasonly) andduring the outcomesurveillances(3, 6, 11
months). Table1.3 showsall individual resultsexceptfor theresultsof thosesamples
in which residualchlorinewasmeasured.

All resultsareexpressedasthenumbersof positive tubeswhich aredirectly related
to the concentrationof faecal coliform in the sample(MPN-indexll0Onil). The
relationship betweenthe numberof positive tubesand this indexis indicatedin table
1.2.

Table1.2. Re~ationshipnr. positivetubesand MPN index

Nr. of positive
tubes --

M~~ol-~~1coliforn~
pi~OOmI

0 <2.2
1 2.2
2 5.1
3 9.2

4 16.0
5 >16.0

Constrw~tionand Initial
disinfection

Second
disi.n1~ction

IWACO B. V./SPAAC
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Table13 Faecalcoliform anaiysesfor new wells

(7/10)

(11/11)
(24/12)

(9/3)

~LL~ ~ __

90 (5,5,3,5,5,5,1,5,5,5)
40 (4,1,2,1,5,0,0,0,0,0)
40 (4,1,0,0,5,2,0,0,0,2)
10 (0,0,0,0,5,0,0,0,0,0)

Mazani (12/10)
(30/11)
(19/11)

(1/3)

Omram (9/11)
(31/12)
(26/3)

Eliwah (9/11)
(6/1)
(6/1)
(31/3)

Ammar (7/il)
(14/i)
(4/4)

El Tahrir (13/12)
(23/1)
(24/4)

(5,5,2,5,5,4,5,5,5,5,5)
(0,5,2,5,5,2,5,0,4,5,0)
(0,0,2,3,0,0,0,5,2,1,1)
(0,1,0,3,0,0,0,0,0,2,0)

78 (4,1,0,2,5,2,4,0,4)
67 (1,5,5,2,5,0,3,0,5)
32 (0,3,0,0,1,0,3.0,0)

50 (1,4,5,0,5,5,0,0)
62 (5,4,5,2,1,1,0,5)
87 (4,5,5,1,5,5,5,5)

12 (0,0,0,2,0,1,0,0)

62 (0,4,0,0,5,5,5,4)
75 (0,0,5,4,5,5,5,4)
37 (0,1,0,5,2,5,0,0),-

50 (2,5,1,0,2,5,1,0,0.3)
40 (0,5,0,0,5,4,1,0,0,4)
50 (4,0,1,0,5,2,4,5,0,0)

(22/1) 91 (5,5,5,5,5,5,0,5,5,5,4,5)
(2/3) 66 (2,0,0,3,5,5,3,0,5,5,0,4)

87 (2,5,1,5,3,2,2,-)
62 (0,5,5,5,5,4,0,0)
50 (3,1,4,3,1,0,0,2) -

(22/1) 62 (5,1,5,1,2,2,0,5)
(16/2) 50 (5,2,0,0,0,5,2,0) .-_

91 (5,5,5,5,5,3,5,3,5,5,0,5)
67 (1,5,5,4,5,3,0,1,2,1,5,2)
67 (0,0,2,2,0,4,5,2,1,3,2,2)

a Helba

Pair Interventionvillage Date

100
73
36
18

b

C

d

e

f

I.

I

p
g Hebish

KhaliJ Salim (22/1)
(2/2)
(3/5)

h

J

Enan

Hashim i(flh1)
T (712)

- (11/5)

(* percentageof sampleswith >1 positivetube(MPN) (> 2.2 faecal coliform per 100 ml
(*~: the subsequentwell numbering for eachvillage is from 501,502,etc.)
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1•

Water from most of the new wells was heavily contaminated (>16 faccal
coliforml 100ml) subsequentto the first disinfectionafter construction. Someof the
wellsclearly improved after theseconddisinfection. However, thewells which were
not treatedwith a seconddisinfectionshowedimportantwaterquality improvements
at three to six months af~ installation. A few of the wells remained heavily
contaminated,probablydueto pollution source b (figure 1.1), which location might
not havebeenreachedby tt~disinfectien.pcoccdtxre. A contamination sourcein the
top of the well or the hand~impitself (pollution sourcea in figure 1.1) can not be
excluded.

.4. DISINFECTIONOF THE HANDPUMP SPOUTS

The cu~rtsofparticularly traditionalhandpumpswas investigatedin order to identify
whethercontamination of the spoutsmay influence the water quality results. From
19 to 24 November 1990 the spoutsof a number of randomly selectedtraditional
handpumpswere disinfectedwith alcohol andflame. Samplesweretakenbeforeand
after the disinfection procedure. All sampleswere analysedon faecal coliforms.
Table 1.4 presentsthe analysesresults.

.

Figure 1.3. Disinfection of traditional handpumpspout
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Table 14 Fa~alcoliforms for spoutstenliaticoprogramme

Annexi

Pair Interv

Nr.

ention

Village
Tubes

I II

Con

Nr.

trol

Village
Tubes
I II

a 1 Helba 5
5

5
5

- - 2 Sharif 0 0
55

b 3 Mazani 0 1 4 Tameya 3 3
5 5 01

c 5 Omram 4
5

5
5

6 AbuNatis 3 2
32

d 7 Eliwab 5
5

5
5

8 El Komm 1 0

e 9 Ammar 0 0 10 El Bakhaytah 1 1
0 1 21

f 11 ElTabrir 4
5

2
5

12 ElAkarmak 0 0
54

g 13 Hebish 5 5 14 El Ashalany 4 5
5 5 55

h 15 KhaIil Salim 0
5

0
5

16 El SheLkhSolim. 5 5
55

I 17 El Mahrubi 5
2

5
3

18 Abostaourous 5 5
21

j 19 Hashin 3 4 20 Mahrouky 5 5

5 5 23

(tubes: number of tubes contaminated:
I: beforestenhization;11: after sterilization)

The concentrationsof faecalcoliformsbeforeandafter sterilizationof the handpump
spout show hardly any differences. The significanceof this finding is very high.
Possiblecontaminationof thespoutsof handpumpshasconsequentlyno impact on the
water quality results. Further sampling without disinfectionof the spoutswas
thereforerecommended.

Consequenflycontaminationof the spoutsof the new handpumps (sourcef pollution
sourcef of figure I. 1) can alsobe neglectedsince thesearemuch less vulnerableto
contaminatethe well water..

5. TWO SAMPLING METHODS FOR ZIRS

The spoonswhich are usedto sample the zirs are disinfected before every sampling.
Alcohol and flaming are applied as disinfection methods as figure 1.4 shows. The
spoonis entered into the zir a few secondsafter flaming which causesa “ssss” sound.
The impact of this cooling off on the number of faecal coliforms in the sample was
considerednegligible becauseof the relatively large sample volume.

IWACO B.V./SPAAC
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In Februaryandin Junesomeexperimentswerecarriedout to prove this. Samples
were taken from someselectedzirs directly after flaming and a few minutes after
flaming. The resultsare shownin table1.5.

Table1.5. Faecalcoliforim for samplingn~thodw~.

*: posthvetubesbeforesterilization

~: positivetubesafter sterili~ion

No effect was observedbetween the two sampling methods.
original samplingmethodwas recommendedto remain the same.

Consequentlythe

6. WELL DEVELOPMENT PROGRAMME

Water from part of the new bai Tn remainedheavily contaminatedat three
monthsafterconstruction,including the two disinfectionsasmentioned in section3
of this annex.

It appearedthat the wells have not been developedby pumping directly after
construction. Thereforea well developmentprogrammewas initiated to investigate
possiblecontaminationin the boreholeoutsidethewell (sourceb). The programme
was applied on five still heavily contaminatednew wells and consistedof the
following steps.

Ezba Pump
Nr.

Nr. of positive tubes Pump
Mr.

Ni. of positive tubes
—~,

Helba 016 5 5 019 5 5
Mazany 006 0 1 016 5 5
Akarmah 003 0 0 010 5 4-
El-Bakhaytah 001 1 1 008 2 1
AboNafis 004 3 2 014 3 2
Al-Tainyah 002 3 3 003 0 1
El-Sherif 004 0 0 006 5 5
EI-Komm 006 1 0 014 0 4
El-Tahrir 008 4 2 007 5 5
Ammar 004 0 1 013 0 0
Eliwah 012 5 5 021 5 5
Omran 002 4 5 004 5 5
Hasbim 004 3 4 005 5 5
El-Sheikb Enan 017 5 5 004 3 3
Khalil Salim 009 0 0 017 5 5
Flebish 001 5 5 006 5 5
E1-Mahrouky 002 5 5 017 2 3
Abostaourous 011 5 5 015 2 1
El-SheikhSotiman 003 5 5 005 5 5
Azkalany 003 4 5 004 5 5

IWACO B. V. /SPAAC
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1O

Figure 1.4. Disinfection of the samplingspoon.

- pumping ot~the well for 2 to 4 hoursby electricalpump (21-2-1991);
- disinfection of thewell and addition of somewater containingdisinfectantto

ensuredisinfectionoutsidethe screen(22-2-1991);
- thepumps themselveswere disinfectedseparately(22-2-1991):
- pumping of the well for 1 hour (27-2 to 8-3-1991):
- analyseson faecalcoliforms aiid residualchlorinewere re~u1ar1vcarriedout.

Tables1.5 and 1.6containthe analysesresultsof faecalcoliform and resiilu.alchioline
analysis

IWACOB. V./SPAAC
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Table1.6. Fa~alcoliform analysesduring the well developmentprogramme

(number of positive tubes)

1•

E.zba-pump:
Minutesof
pumping:

Mazany

504 508

Ha~shim

503 505 509

21/2/1991 21/2/1991 21/2/1991 21/21199121/2/1991
0 0 0 5 0 4
30 1 0 3 2 3
60 1 0 5 0 1
90 1 0 3 1 2
120 0 0 4 1 2
150 1 0 1
180 1 0 1
240 0

0
8-3-1991
0

8-3-1991
0

4—4-1991

5
27-2-1991
1

27-2-1991
0

5 0 1 5 1 0
15 0 0 5 1 0
30 0 0 5 0 0
60 0 1 5 0 0

Table 1.7. Residualchlorineanalysesduring theweH developmentprogramme
(mg/I) liters pumping

.
* after 15 misof notpumping:0.1mg/I

The-resultscan be summarizedas follows: -
- The water from threewells hardly containedany faecalcoliforms atthebeginning

of the test and remainedso.
- Onewell improved considerably during electricalpumpingand faecalcoliforms

were eventuallyabsentafter sterilization;
- Onewell continued to havea notoriouscontaminationsource. However, serious

improvementof the waterquality appearedduring the six month surveillance.

Ezba-pump:

Litersof
Pumping:

Mazany
504

Hashim
508 - 503

27/2/9!
505
27/2/91

509
27/2/91

0 0.3 3
100 0 0.1
200 0 Q*
300 0 0
400 0
500 0.3 0

IWACO B. V. ISPAAC
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11 AnnexI

It is expectedthat partof the wellswould improveafterwell development. Therefore
an additional well development programme was recommendedfor heavily
contaminated(faecalcoliform > 16/100ml) new handpumpwells.

However, the resultsillustrate that a sufficientdecreaseof faecalcoliform in pumped
watercan alsobe reachedby just waiting long enough(6 months?).

9. LABORATORY ANALYSIS OUAL1TY CONTROL

The reliability and consistencyof all resultsfrom faecalcoliform analysesdependon
a very sincereexecutionof samplingand laboratoryproceduresaccording to strict
prescriptions. All prescriptionshavebeen included in the data managementreport
of the EnvironmentalSanitationSurvey. The following must be considered in this
respect.

- Samplingand laboratoryprocedureshave regularly beencheckedand remained
the sameduring thewhole project period (accordingto StandardMethods 1985).

- Every day sterile sampleshave been analysedin addition to the field samples.
Those analysesshowed an absenceof faecal coliforms without exception.

- —~. :-~

Figure 1.5. Assyut laboratoryWater Treatment Company
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- The analysesresultsbeforeand after disinfectionof the spout as mentioned in
section4, canbeconsideredasduplicatesamples.Thehigh consistencyin these
resultsstronglyindicatean almostperfect reproduction,possiblewith thecurrent
laboratoryprocedurefor faecal coliform analyses.

- Table 1.3, section 3 reviews the faecal coliform contentof water from new
handpumpwells after vanoussubsequenttime intervals. The resultsof most of
the wells showa relativelyhigh consistency,which meansthat thewater contains
the sameor a lower level of faecal coliforms throughtime.

Sampling and laboratory proceduresas applied in the Assyut laboratory can be
regardedas optimal, despitethe fact that inaccuraciescan never be neglectedfor
100%. The accuracyof the analysesseemssufficient for the project needs.

I . 10. CONCLUSIONS AND RECOMMENDATIONS

Faecalcoliforms in new wells
The presenceof faecal coliforms in new India Mark H handpump wells is probably
due to bacteria which entered the borehole of the wells during the construction.
Disinfection of the handpump wells andwell developmentmay urge the improvement
of the water quality. However, the natural die-off of faecal coliforms continues
becauseof limited survival periods(6 months?).

Future projects may consider disinfection of theboreholewhich is, however, difficult
to carry out. A side effectof this is the introduction of residualchlorine which might
remain in the pumped water for a considerableperiod of time. Somemore patience
in obtaining acceptable water quality results seemto be a proper alternative for
cleaning measures. Unfortunately, the length of this monitoring project is rather
limited considering natural die-off rates of faecalcoliforms.

• Samplingprocedures
The disinfection of handpump spouts does not affect the water quality results.
Furthermore, also the disinfection of sampling spoonsdirectly prior to the sampling
of zirs doesnot have any impact on the results. The sampling methods therefore
remained the sameas initially prescribed.

Laboratoryprocedures - -
The laboratory analyseson faecalcolifórm show reliable andconsistentresults. The
accuracyof the analysesseemssufficient for the project needs. The laboratory
proceduresthereforealso remainedthe samethroughouttheproject.

IWACO B. V. /SPAAC
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Anne.xOiapter2

CALCULATIONS FOR SANflARY INDEXES

For thepurposeof summarizingandcomparingthevariousindividual observations,a numberof
indexeshavebeendefined;

* In-HouseSanitaryIndex (SI-H); summarizingobservationsconcerningcleanlinessof the

living/working areas; -

* SanitaryIndexZir area(SI-Z); summarizingobservationsthecleanlinessof theareanear

the zir;
* SanitaryIndexLatrines (SI-L); summarizing thecleanlinessand sanitary conditions in the

latrine;
* MaintenanceIndex Pumps (MI-P); summarizing observationson the stateof maintenance

of pumps;
* SanitaryIndex Pumps (SI-P); summarizing observationson the sanitary conditions of the

pump-Site.

All the above-mentionedindexes are evaluatedon a scaleof
0 - I. The following interpretationis used for the value of the indexes;

- 0 -0.20 good
- 0.21 - 0.40 fairly good
- 0.41 - 0.60 average
- 0.61 - 0.80 fairly bad
- 0.81 - 1.00 bad

The indexes are calculatedusing the following formulae:

SI-H = (2*(Q13+Q14+Q15)+(Q19+Q20+Q2l)+(Q25+Q26+Q27)+
2*(Q30+Q31+Q32)+(Q36+Q37+Q38)+(Q41+Q42+Q43))I (~4*24)
in which N is the total nr of householdsobserved.

SI-Z = (Q68+Q69+Q70+Q71)/(Q60*4)

SI-L = ((Q75-Q78)+(Q75-Q79) +Q80+(Q75-Q81)+Q83+ Q84)/ (Q75 6)

For theabovementioned indexes,Q refersto thenumber of confirmative responsesat this specific
question/observationin the observationlist “Environ etal Conditions in the House”.

MI-P = (Q14+Q15+Ql6+Q17+(Q13~(Q18~Q19)))/(Q13*5)

SI-P = ((Q13-Q21)+Q22+Q23+Q24+Q25)/(Q13*5)

For theseindexes,Q refers to the observationnumber in the observation list “Pump Survey”.
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Tables Chapter3

TABLE 3.1 RESULTS ENVIRosR~NTAL CCSITIONS IN HOUSE ORSERVATIONS FOR ALl. HaJSEHOI.DS AT BASELINE 3 AHD 6 NONTIS
CL.wiliness living areae -

SABITARY I~EX SCORE FOR ALL HOUSEHOLDSAT BASELINE, 3A106 MONTHS
Enviror~ital conditior~ in Living/working areas --

I.

Q*

BASELINE SURVEY 3 - MONTHSSURVEY 6 - MONTHSSURVEY

INTERV. CONTROL
HR. X HR. X

INTERV. CONTROL
NR. % HR. ~

INTERV. CONTROL
HR. ~ HR. Z

TOTAL HOUSEHOLDS ~VEYED 561 100.0 688 100.0 SI 559 100.0 495 100.0 SI 560 100.0 493 100.0 51

11 SPEC.PLACE FOR COCKING IN HS/CP

12 PLace separated by fencing
13 AnimaLs visible at this place
14 Animal faeces visible at this place
15 Garbage visible at this place

5-40 96.3 481 98.6 I
540 100.0 481 100.0
139 25.7 152 31.6 1
308 57.0 241 50.1 1
320 59.3 240 49.9 I
470 87.0 382 79.4 I

544 97.3 4.89 98.8
544 100.0 489 100.0
130 23.9 137 28.0
208 38.2 162 33.1
265 48.7 200 40.9 I
470 86.4 374 76.5 I

543 97.0 487 98.8
543 100.0 487 100.0
169 27.4 136 27.9
232 42.7 178 36.6 1
291 53.6 231 47.4
480 88.4 382 78.6 I

16 SPEC.PLACE WASHINGUTENSILS IN HS/CP

17 Place separated by fencing
18 This place at the ~at~
19 Animals visible at this place
20 Animal faeces visibLe at this place
21 Garbage visibLe at this place

471 84.0 419 85.9
671 100.0 619 100.0
26 5.5 31 7.4

111 23.6 62 14.8 1
286 60.7 253 60.4
313 66.5 253 60.4
427 90.7 362 86.4

491 87.8 433 87.5
491 100.0 433 100.0

31 6.3 47 10.9 I
88 17.9 68 15.7

257 52.3 204 47.1
298 60.7 245 56.6
456 92.9 364 84.1 1

486 86.8 459 93.1 H
486 100.0 459 100.0

31 6.4 31 6.8
104 21.4 66 14.6 H
264 54.3 213 46.6 I
301 61.9 266 58.0
646 91.8 389 84.7 I

22 SPEC.PLACE WASHINGCLOTIWS IN HS/CP

23 Place separated by fencing
24 This place at the p.rp
25 Animals visible at this place
26 Animal faeces visible at this place
27 Garbage visible at this pLace

534 95.2 470 96.3
534 100.0 470 100.0

26 6.9 32 6.8
18 3.4 37 7.9 1

323 60.5 276 58.7
338 63.3 283 60.2
468 87.6 376 80.0 1

538 96.2 463 93.5
538 100.0 463 100.0

22 6.1 40 8.6 H
37 6.9 42 9.1

262 68.7 207 44.7
320 59.5 253 54.6
480 89.2 383 82.7 1

539 96.3 481 97.6
539 100.0 481 100.0

60 7.4 28 5.8
39 7.2 61 8.5

271 50.3 219 45.5
329 61.0 281 58.4
481 89.2 409 85.0

28 SPEC.PI.ACE FOR EATING IN HS/CP

29 PLace separated by fencing
30 Animals visible at this place
31 AnimaL faeces visible at this place
32 Garbage visible at this place

544 97.0 483 99.0
544 100.0 483 100.0

89 16.4 70 14.5
254 46.7 215 44.5
257 47.2 229 47.4
415 76.3 322 66.7 1

545 97.5 488 98.6
545 100.0 488 100.0
115 21.1 83 17.0
177 32.5 136 27.9
230 42.2 193 39.5
396 72.7 308 63.1 H

543 97.0 489 99.2 H
543 100.0 489 100.0
136 25.0 84 17.2 1
175 32.2 143 29.2
211 38.9 204 41.7
403 74.2 332 67.9 H

33 SPEC.PLACE FOR BATHING IN HS/CP

34 Place separated by fencing
35 place inside the latrine
36 Animals visibLe at this place
37 AnimaL faeces visible at this place
38 Garbage visible at this place

549 97.9 486 99.6 H
549 100.0 486 100.0
463 86.3 403 82.9
217 39.5 229 47.1 1
140 25.5 133 27.4
185 33.7 183 37.7
326 59.0 266 54.7

550 98.4 491 99.2
550 100.0 491 100.0
502 91.3 420 85.5 1
216 39.3 226 4.6.0 H
89 16.2 93 18.9

186 33.8 162 33.0
288 52.4 236 48.1

568 97.9 491 99.6 1
548 100.0 491 100.0
511 93.2 433 88.2 H
243 4-6.3 239 48.7
100 18.2 130 26.5 I
168 30.7 197 40.1 H
318 58.0 302 61.5

39 SPEC.PLACE FOR SLEEPING IN HS/CP

40 PLace separated by fencing
61 Animals visible at this place
42 Animal faeces visible at this place
43 Garbage visible at this place

553 98.6 487 99.8
553 100.0 487 100.0
676 86.1 403 82.8
116 21.0 112 23.0
154 27.8 136 27.9
320 57.9 245 50.3 1

552 98.7 493 99.6
552 100.0 493 100.0
688 88.4 412 83.6 I

72 13.0 58 11.8
122 22.1 95 19.3
275 49.8 254 51.5

552 98.6 493 100.0
552 100.0 493 100.0
682 87.3 399 80.9 I

82 14.9 74 15.0
100 18.1 101 20.5
313 56.7 266 54.0

TABLE 3.2

Note: Chi-s~jared test for intervention vs. control conparison H p c 0.05
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TABLE 3.3

Tables Chapter3

RESULTS ENVIRONMENTALCONDITIONS IN HOUSE OBSERVATIONSFOR ALL HOUSEHOLDSAT 8ASELINE~ 3 AND 6 MONTHS
- Prevision for enimals

1•

a

BASELINE ~VEY 3 - MONTHS SURVEY 6 - MONTHSSURVEY

INTERV. CONTROL
NB. Z NA. Z

INTERV. CONTROL
NB. 5 HR. S

INIERV. CONTROL
~. 5 HR. S

TOTAL HOUSEHOLDSSURVEYED 561 100.0 488 100.0 SI 559 100.0 495 100.0 51 560 100.0 493 100.0 51

44 SPEC. PLA

45 This p
1ac

CE FOR ANIMALS IN COIWOJIm

e is separated by fencing

540 96.3 446 91.4 I
540 100.0 446 100.0
402 74.4 367 82.3 I

554 99.1 673 95.6 9
554 100.0 473 100.0
362 65.3 351 74.2 I

554 98.9 468 94.9 1
554 100.0 468 100.0
397 71.7 383 81.8 I

46 SPEC. PLA

47 This plac

CE FOR ANIMALS IN HOUSE

a is separated by fencing

499 88.9 603 82.6 I
499 100.0 403 100.0
375 75.2 349 86.6 I

509 91.1 427 86.3 H
509 100.0 42? 100.0
386 75.8 345 80.8

510 91.1 416 84.4 I
510 100.0 416 100.0
392 76.9 349 83.9 1

48 ANIMALS HAVE ACCESS TO THE HOUSE 489 87.2 391 80.1 I 518 92.7 405 81.8 1 534 95.4 417 84.6 H

Note: Chi-sc~ia red test for intervention vs. control conparison. H p < 0.05

ABLE 3.4 RESULTS ENVIRONMENTAL CONDITIONS IN HOUSE OBSERVATIONSFOR ALL HOUSEHOLDS AT BASELINE, 3 AND 6 MONTHS
- Provision for garbage -

3*

BASELINE ~VEY 3 - MONTHS SURVEY 6 MONTHS SURVEY

INTERV. CONTROL
MR. 5 HR. 5

INTERV. CONTROL
HR. 5 HR. 5

INTERV. CONTROL
HR. 5 HR. S

TOTAL HOUSEHOLDS SURVEYED 561 100.0 488 100.0 SI 559 100.0 495 100.0 SI 560 100.0 493 100.0 SI

49 CONTAINER FOR GARBAGECOLLECTION
50 GARBAGEDURPED AT SPECIAL PLACE
51 GARBAGE BURNED/BURIED

131 23.4 140 28.7
243 43.3 177 36.3 H
290 51.7 229 66.9

276 49.4 207 41.8 H
295 52.8 213 43.0 H
426 76.2 331 66.9 H

354 63.2 276 56.0 H
275 49.1 223 45.2
439 78.4 397 80.5

Note: Chi-sqia red test for intervention vs. control cceparison. I p C 0.05

TABLE 3.5 RESULTS ENVIRONMENTAL CONDITIONS IN HOUSE OBSERVATIONS FOR ALL.HOUSEHOLDS AT BASELINE, 3 AND 6 MONTHS
- Provision for waste water -

.

Hote~ Chi-sqjared test for intervention vs. control con~ar i son, H p c 0.05

0*

BASELINE SURVEY 3 - MONTHSSURVEY 6 - MONTHSSURVEY

INTERV. CONTROL
HR. 5 HR. S

INTERV. CONTROL
NR. 5 MR. 5

INTERV. CONTROL
HR. 5 MR. S

TOTAL HOUSEHOLDS SURVEYED 561 100.0 488 100.0 SI 559 100.0 495 100.0 SI 560 100.0 493 100.0 SI

52 PLACE FOR WASTEWATERDISChARGE

53 This place is the latrine
54 Water ponding at place for discharge

174 31.0 144 29.5
174 100.0 144 100.0
56 32.2 66 45.8 H
95 54.6 86 59.7

113 20.2 136 27.5 1
113 100.0 136 100.0
58 51.3 89 65.4 I
80 70.8 83 61.0

108 19.3 146 29.6 1
108 100.0 146 100.0
58 53.7 81 55.5
75 69.4 106 72.6

55 WATER PONDING IN HGJSE/CrJ~OIJ1J 425 75.8 350 71.7 499 ~-4~r 86.1 533 95~Z 654 92.1
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TABLE 3.6

TablesChapter3

RESULTS ENVIRONMENTALCONDITIONS IN HOUSE OBSERVATIONS FOR ALL HOUSEHOLDSAT BASELINE, 3 AND 6 MONTHS
- __

(B): Observations started at the end of b~J.ine survey
Mote: Chi-s~jared test for intervention vs. controL ccziparison, I p < 0.05

3*

BASELINE SURVEY 3 - MONTHSSURVEY 6 - MONTHS~W1

IITERV. CONTROL
•.% NB. S

INTERV. CONTROL
NA. S MR. S

INTERV. CONTROL
HR. S NB. S

TOTAL HOUSEHOLDS SURVEYED 561 100.0 688 100.0 51 559 100.0 495 100.0 St 560 100.0 493 100.0 St

56 HR. OF HOUSEHOLDS USING HAMDPtJiPS

57 Pt~ is new (after intervention)
58 P~ inside hri~se/conpois-d
59Distancetoth.~xep

* 0 - 25 N

* 25 - 50 N
• 50 - 100 N
* > 100 M

518 92.3 465 95.3
518 100.0 465 100.0

0 0.0 0 0.0
64 49.0 169 36.3 1

308 59.5 268 57.6
154 29.7 123 26.5
48 9.3 58 12.5
8 1.5 16 3.4

557 99.6 477 96.4
557 100.0 477 100.0
316 56.7 0 0.0 I
224 40.2 171 35.8

I
331 59.4 279 58.5
153 27.5 107 22.4
70 12.6 66 13.8
3 0.5 25 5.2

559 99.8 473 95.9
559 100.0 473 100.0
353 63.1 0 0.0 1
207 37.0 183 38.7

I
337 60.3 271 57.3
160 28.6 115 24.3
58 10.4 68 14.4
4 0.7 19 4.0

87 HOUSEHOLDSUSING SECONDPtJ4P (5)

88 Pt~ is new (after intervention)
89 Pta~ inside house/conpo~zs~
90 Dist~ce to the pt~

* 0 - 25 N
* 25 - 50 H
* 50 - 100 N
* > 100 H

9 1.6 17 3.5
9 100.0 17 100.0
0 0.0 0 0.0
2 22.2 3 17.6

2 22.2 3 17.6
1 11.1 8 67.1
3 33.3 4 23.5
3 33.3 2 11.8

189 33.8 51 10.3 1
189 100.0 51 100.0
119 63.0 0 0.0 I
40 21.2 2 3.9 I

I
63 33.3 7 13.7
72 38.1 16 31.4
49 25.9 19 37.3

5 2.6 9 17.6

160 28.6 71 14.4 I
160 100.0 71 100.0

91 56.9 0 0.0 1
38 23.8 3 4.2 I

I
63 39.4 11 15.5
69 43.1 21 29.6
25 15.6 27 38.0

3 1.9 12 16.9

91 HOUSEHOLDS USING THIRD PUlP (5)

92 Pizçi is new (after intervention)
93 Pi.iip inside house/conpota~i
94 Distance to the puip

* 0 - 25 H
* 25 - 50 H

• 50 - 100 N
* > 100 H

1 0.2 0 0.0
1 100.0 0 100.0
0 0.0 0 0.0
0 0.0 0 0.0

0 0.0 0 0.0
1 100.0 0 0.0
0 0.0 0 0.0
0 0.0 0 0.0

7 1.3 3 0.6
7 100.0 3 100.0
4 57.1 0 0.0
0 0.0 0 0.0

2 28.6 0 0.0
1 14.3 1 33.3
4 57.1 1 33.3
0 0.0 2 66.7

2 0.4 2 0.4
2 100.0 2 100.0
0 0.0 0 0.0
1 50.0 0 0.0

1 50.0 0 0.0
1 50.0 0 0.0
0 0.0 2 100.0
0 0.0 0 0.0
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TABLE 3.7 RESULTS ENVIRONMENTAL~ITIONS IN HOUSE OBSERVATIONSFOR ALL HOUSEHOLDS AT BASELINE, 3 AND 6 MONTHS
- Water storage

SANITARY INDEX SCORE (0-1)

BASELINE SURVEY j 3 - MONTHS SURVEY 6 - MONTHS SURVEY

INTERV. CONTROL j INTERV. CONTROL INTERV. CONTROL

0.66 0.58 ~[).56 0.47 f~.6O 0.55

TABLE 3.9 RESULTS ENVIRONMENTAL CONDITIONS IN HOUSE OBSERVATIONS FOR ALL HOUSEHOLDS AT BASELINE, 3 AND 6 MONTHS
- Provision for han~ashir~-

3*

BASELINE ~.MVEY 3 - MONTHSSURVEY 6 - MONTHSSURVEY 1
INTERV. CONTROL
HR. S NB. S

INTERV. CONTROL
NB. S MR. S

IMTERV. CONTROL
MR. S HR. S

TOTAL HOUSEHOLDSSURVEYED 561 100.0 688 100.0 St 559 100.0 495 100.0 St 560 100.0 493 100.0 5172 STORAGE/BASIN FOR HAJiDWASHING

73 Water in basin

74 The water in basin is fresh

139 24.8 169 34.6 9
139 100.0 169 100.0
44 31.7 70 41.4
44 100.0 70 100.0
19 43.2 29 41.4

185 33.1 166 33.5
185 100.0 166 100.0
60 32.4 57 34.3
60 100.0 57 100.0
19 31.7 22 38.6

194 34.6 165 33.5
194 100.0 165 100.0
58 29.9 58 35.2
58 100.0 58 100.0
13 22.4 32 55.2 1

Note: Chi-sqared test for Intervention vs. control co~arison, I p 0.05

BASELINE ~VEY 3 - MONTHS~VEY 6 - MONTHS ~XdET

LNTERV. CONTROL INTERV. CONTROL INTERV. CONTROL
Q NM. S NM. S IA. 5 HR. S NA. S NM. S

TOTAL HOUSEHOLDS~VEYED 561 100.0 488 100.0 59 559 100.0 495 100.0 SI 560 100.0 493 100.059

60 WATER STORED IN ZIR/CONTAINER 656 81.3 442 90.6 I
456 100.0 442 100.0

356 63.7
356 100.0

398 80.4 I
398 100.0

411
411

73.4
100.0

418 84.8 I
618 100.0

61 Zir/container is covered 349 76.5 371 83.9 I 279 78.4 332 83.4 342 83.2 366 87.6
62 Long-handLed dipper visible near zir S 1.1 6 1.4 1 0.3 2 0.5 2 0.5 2 0.5
63 Ct~visible near hr 297 65.1 289 65.4 207 58.1 250 62.8 242 58.9 285 68.2 H
64 CL~/dipper is on th. floor 28 6.1 38 8.6 22 6.2 23 5.8 19 4.6 21 5.0
65 CL4/dipper is Inside zirfcontainer 2 0.4 2 0.5 0 0.0 0 0.0 0 0.0 1 0.2
66 Ci.~/dipperon top of zir/contalner 176 38.6 206 46.6 1 131 36.8 150 37.7 156 38.0 173 41.4
67 AnimaLs have access to ci.p/diFper(*) 51 17.2 64 22.1 42 20.3 70 28.0 27 11.1 22 7.7
68 Animals visible near container/zir 222 48.7 198 44.8 86 24.2 89 22.4 127 30.9 123 29.4
69 Faeces visible near container/zir 268 58.8 223 50.5 1 156 43.8 137 34.4 1 185 45.0 166 39.7
70 Garbage visible near container/zir 365 80.0 310 70.1 1 268 75.3 24-4 61.3 I 307 76.7 287 68.7
71 Mud/water ponding near contaIner/hr 363 79.6 297 67.2 I 300 84.3 291 73.1 1 375 91.2 358 85.6

(*) : The percentages for ~jestion 67 are calculated in relation to the total
Mote: Chi-sqJered test for intervention vs. control c~arison, 1 p < 0.05

nuiter of rimas a c*.~ was visible.

TABLE 3.8 SANITARY INDEX SCORE FOR ALL ZIRS AT BASELINE, 3 AND 6 MONTHS
- Envirorinental conditions arou~d the zir -
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TABLE 3.10 RESULTS ENVIRONMENTAL C~~ITIONSIN HOUSE OBSERVATIONS FOR ALL HOUSEHOLDS AT BASELINE, 3 AND 6 MONTHS

I - Latrine -

I 3*

BASELINE SURVEY 3 - MONTHSSURVEY 6 - MONTHSSURVEY

INTERV. CONTROL
NA. S NA. S

INIERV. CONTROL
HR. S NB. S

IIITERV. CONTROL
NB. S NA. S

TOTAL HOUSEHOLDS9.~VEYED 561 100.0 488 100.0 St 559 100.0 495 100.0 St 560 100.0 493 100.0 St

75 LATRINE INSIDE NOJSE/CONP(JJID

76 Latrine inside walls of the house
77 Latrine has walls w~1door
78 DayLight cwl enter the Latrine
79 Pit is covered with sLab
80 Faeces visible on slab
81 Hole closed by cover
82 Water avei table in latrine
83 Mud/water ponding in the Latrine
84 Walk through faeces/dirt to Latrine
85 Collecting pit within walls of house
86 Depth of the pit

• 1- 2N
* 2-3M
* 3 - 4 N

• 4 - 5 N
* > 5 H
* NOT KNOJI

362 64.5 302 61.9
362 100.0 302 100.0
348 96.1 296 98.0
207 57.2 189 62.6
260 66.3 239 79.1
330 91.2 272 90.1

43 11.9 67 22.2 1
72 19.9 84 27.8 1
84 23.2 95 31.5 I

211 58.3 178 58.9
110 30.4 76 25.2
334 92.3 280 92.7

6 1.7 1 0.3
19 5.2 13 4.3
43 11.9 42 13.9
64 17.7 88 29.1

124 34.3 78 25.8
106 29.3 80 26.5

497 88.9 320 64.6 I
497 100.0 320 100.0
463 93.2 309 96.6 9
228 45.9 195 60.9
367 73.8 265 76.6
489 98.4 309 96.6

98 19.7 52 16.3
125 25.2 84 26.3
82 16.5 100 31.3 I

286 57.5 195 60.9
105 21.1 59 18.4
443 89.1 292 91.3

I
77 15.5 7 2.2
62 12.5 27 8.4
43 8.7 44 13.8
80 16.1 64 20.0

137 21.6 94 29.4
98 19.7 84 26.3

505 ~0.2 320 64.9 1
505 100.0 320 100.0
457 90.5 312 97.5 *
216 42.8 197 61.6 1
370 73.3 269 84.1 H
498 98.6 312 97.5

82 16.2 54 16.9
149 29.5 93 29.1
72 14.3 94 29.4 H

310 61.4 216 67.5
148 29.3 85 26.6
420 83.2 286 89.4 I

I
115 22.8 10 3.1
32 6.3 19 5.9
38 7.5 36 11.3
61 12.1 55 17.2

151 29.9 99 30.9
108 21.6 101 31.6

TABLE 3.11

Mote: Chi-sqiared test for intervention vs. control c~çarison, I p < 0.05

SANITARY INDEX SCORE FOR ALL LATRINES AT BASELINE, 3 AND 6 MONTHS
- Sanitary conditions in the Latrine -
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TABLE 3.12 RESULTS NAJIDPtJ 9.~VEYFOR ALL P!J~SAT BASELINE, 3 AND 6 MONTHSSURVEY
- Presence, location ird type of p.~ -

MAINTENANCEINDEX SCORE FOR ALL PiJ~SAT BASELINE, 3 AND 6 MONTHS
- Maintenance conditions of the ~ -

3*

BASELINE SURVEY 3 - MONTHSSURVEY 6 - MONTHS SURVEY

INTERY. CONTROL
NA. S NA. S St

INTERV. CONTROL
MR. S MR. S St

INTERV. CONTROL
NA. S ML S SI

TOTAL
TOTAL
Pt~

HOUSEHOLDSSURVEYED
PUSS SURVEYED

density (pt~s/household)

561 488
300 207

0.53 0.42

559 495
369 214

0.66 0.43

560 693
359 219

0.64 0.44

11 PtJ~ INSIDE HO.JSE/C~WøJND
12MEV PtJ~ (AFTER INTERVENTION)

257 83.7 162 78.3
0 0.0 0 0.0

283 76.7 163 76.2
96 26.0 0 0.0 9

266 74.1 162 74.0
96 26.7 0 0.0 1

Note: Chi-sq~ared test for intervention vs. control c~arison, I p 0.05

TABLE 3.13 RESULTS NANDPUIW SURVEY FOR ALL PtI4PS AT BASELINE, 3 AND 6 MONTHSSURVEY
- Operation arid maintenance of ~ -

0~

BASELINE SURVEY 3 - MONTHSSURVEY 6 - MONTHSSURVEY

INTERV. CONTROL
MR. S NB. S SI

INTERV. CONTROl.
MR. S MR. S St

INTERV. CONTROL
MR. S NA. S 59

TOTAL PtJ~PS SURVEYED 300 207 369 216 359 219

13 PIJ1P GIVES WATER

14 Pu~Leaks bEliLe purring

290 96.7 188 90.8
290 100.0 188 100.0
24 8.3 16 8.5

320 86.7 188 87.9
320 100.0 188 100.0

17 5.3 12 6.4

311 86.6 189 86.3
311 100.0 189 100.0

7 2.3 8 4.2

15 SPOUT BROkEN
16 PIJ4P LOOSE AT BASE
17 PtJ4P HANDLE LOOSE

3 1.0 0 0.0
86 28.7 86 41.5 9

204 68.0 125 60.4

1 0.3 0 0.0
72 19.5 79 36.9

172 66.6 129 60.3 9

2 0.6 0 0.0
57 15.9 79 36.1 9

194 54.0 162 76.0 9

18

19 Cracks

CEMEMT/CONCRETE FLOOR PRESENT

in concrete floor

22 7.3 7 3.4
22 100.0 7 100.0
5 22.7 3 42.9

109 29.5 7 3.3 9
109 100.0 7 100.0

11 10.0 2 28.6 I

119 33.1 8 3.7 9
119 100.0 8 100.0

10 8.4 1 12.5 I

TABLE 3.14

Note: Ch i - s*~iaredtest for i ntervent i on vs. control cc~ari son, I p < 0.05
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TABLE 3.15 RESULTS IANDPtJIP SURVEY FOR ALL Pt$WS AT BASELINE, 3- 4110 6 MONTHSSURVEY
- Envlrcw.,ritat conditions at p.~-site -

3* -

BASELINE SURVEY 3 - MONTHSSURVEY 6 - N~TNSSURVEY

INTEIV. CONTROL
MR. S MR. S SI

IMTERV. CONTROL
MR. S MR. S St

IMTERV. CONTROL
MR. S MR. S SI

TOTAL PLJFS SURVEYED 300 207 369 214 359 219

20 PROVISION FOR DRAINAGE AVAILABLE

21 Provision for drainage fis~ctions

147 49.0 72 34.8 I
147 100.0 72 100.0
9S 64.7 64 61.1

226 61.2 96 64.9 I
226 100.0 96 100.0
191 84.5 66 68.8 I

227 63.2 87 39.7 1
227 100.0 87 100.0
158 69.6 41 ~7.1 I

22 WATER POImING AR~J10 PtJ~P
23 GARBAGE AROUND P~J~
24 ANIMALS AR01110 PtI~P
25 ANIMAL FAECES AROUND PUPS
26 LATRINE NEAR P(I~

242 80.7 160 77.3
246 82.0 154 74.4
111 37.0 68 32.9
130 43.3 84 40.6
102 34.0 102 49.3 I

291 78.9 178 83.2
305 82.7 170 79.4
163 64.2 80 37.4
175 47.4 87 40.7
206 55.8 131 61.2

259 72.1 177 80.8 H
258 71.9 159 72.6
127 35.4 76 34.7
133 37.0 73 33.3
179 49.9 116 53.0

Note: Chi - sqJared test f or intervention vs. control c~ipar son, I p 0.05

TABLE 3.16 SANITARY INDEX SCORE FOR ALL P~J1PS AT BASELINE, 3 AND 6 MONTHS
- Envirorental conditions at the ~.ai~-site -

TABLE 3.17 RESULTS HANDPtNIP SURVEY FOR NEV UNICEF PLJIPS ONLY AT 3 AND 6
MONTHSSURVEY - Location, operation arid maintenance of new puip -

3*

3-MONTHS 6-MONTHSMR. S NB. S

TOTAL P~J~PSSURVEYED 96 100.0 96 100.0

11 P~J~INSIDE HGJSE/CONPaJND
13 PURP GIVES WATER

14 Pt~ leaks 4~ile pi.aping

48 50.0
96 100.0
96 100.0

0 0.0

49 51.0
96 100.0
96 100.0

1 1.0

15 SPOUT BROkEN
16PIJWLOOSEATBASE
17 PLJQ HANDLE LOOSE

0 0.0
4 4.2
0 0.0

0 0.0
5 5.2
0 0.0

18 CEMENT/CONCRETE FLOOR PRESENT

19 Cracks in c~rete fLoor

96 100.0
96 100.0
9 9.4

96 100.0
96 100.0
7 7.3

Note: Chi-sq~ared test for intervention vs. control curparison, I p < 0.05
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TABLE 3.18 RESULTS MAl~QtJ SURVEY FOR NEW UN I CE F PLJcS ONLY AT 3 4110
6 MONTHS~.*VEY - Erivlrcr~ital conditions at pizp-site -

3*

3-MONTHS 6-MONTNS

MR. S MR. S

TOTAL PLR4PS SURVEYED 96 100.0 96 100.0

20 PROVISION FOR DRAINAGE AVAILABLE

21 Provision for drainage f~tictions

92 95.8
92 100.0
81 84.4

93 96.9
93 100.0
86 89.6

22 WATER PONDING AROUNDPIJ~
23 GARBAGE AROUND PU~W
24 ANIMALS AR~P10PtI~
25 ANIMAL FAECES AROUND ~
26 LATRINE NEAR P~JW

75 78.1
78 81.3
37 38.5
35 36.5
41 62.7

64 66.7
59 61.5
17 17.7
20 20.8
34 35.4

Note: Chi-sq~ared test for intervention vs. control cc~pariscn, I p < 0.05
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TABLE 3.19 RESULTS WATER USE AT THE PI.1 OBSERVATIONSFOR ALL SENTINEL HOUSEHOLDS
DURING BASELINE, 3 AND 6 MONTHSSURVEYS- G.ner.L data on p.~ used -

C’) Calculated using average (sentinel) h~isehold size, based on census data

3

3*

BASELINE SURVEY 3 - MONTHS SURVEY 6 - MONTHSSURVEY

INTERV. CONTROL
NA. S MR. S

INTERV. CONTROL
MR. S NA. S

INTERV. CONTROL
MR. S NA. S

TOTAL HOJSEHOLDSSURVEYED 100 100 100 100 100 100

11 MR OF MEW PlJ~ USED
12 MR OF OBSERVATIONFORMS COMPLETED

Mr of households net using ~s
13 OBSERVED PtIIP INSIDE HOUSE/CCIWOJND
14 PUlP DISTANCE FROM HOUSE

‘ 0 - 25 M

‘25 - 50 M
* 50 - 100 M
* ‘ 100 N

0 0.0 0 0.0
92 100.0 93 100.0
8 7

36 39.1 37 39.8

71 77.2 67 72.8
15 16.3 14 15.2

2 2.2 10 10.9
4 4.3 2 2.2

81 59.6 0 0.0
136 100.0 96 100.0

0 4
28 20.6 31 32.3

100 73.5 62 64.6
29 21.3 20 20.8

6 4.4 12 12.5
1 0.7 2 2.1

87 64.0 0 0.0
136 100.0 97 100.0

0 3
30 22.1 34 35.1

94 69.1 65 67.0
31 22.8 14 14.4
10 7.4 17 17.5

1 0.7 1 1.0

15 HCJJSEHOLDSUSING 2nd TRADITIONAL PUMP
16 Second pap inside house/c~po~iid
17 Ptap distance from house

* 0 - 25 M

* 25 - 50 M
* 50 - 100 M
* ‘ 100 M

4 100.0 8 100.0
0 0.0 0 0.0

0 0.0 1 12.5
1 25.0 2 25.0
3 75.0 3 37.5
0 0.0 2 23.0

7 100.0 13 100.0
0 0.0 0 0.0

3 42.9 3 23.1
0 0.0 5 38.5
2 28.6 4 30.8
2 28.6 1 7.7

2 100.0 21 100.0
0 0.0 0 0.0

0 0.0 5 23.8
0 0.0 7 33.3
2 100.0 7 33.3
0 0.0 2 9.5

18 HOUSEHOLDS USING 3rd TRADITIONAL PUlP
19 Third pap inside house/c~pou~d
20 Puip distance from house

* 0-25 M
* 25 - 50 M
*50. 100 M

* > 100 H

0 100.0 0 100.0
0 0

0 0
0 0
0 0
0 0

1 100.0 1 100.0
0 0.0 0 0.0

1 100.0 0 0.0
0 0.0 0 0.0
0 0.0 0 0.0
0 0.0 1 100.0

0 100.0 3 100.0
0 0 0.0

0 0 0.0
0 1 33.3
0 1 33.3
0 1 33.3

TABLE 3.20 RESULTS WATER USE AT THE PUlP OBSERVATIONS
DURING BASELINE, 3 AND 6 MONTHSSURVEYS

FOR ALL SENTINEL HOUSEHOLDS
- Water collections at ~ totals -

BASELINE SURVEY 3 - MONTHSSURVEY 6 - MONTHSSURVEY

INTERV. CONTROL INTERV. CONTROL INTERV. CONTROL
3* MR. S MR. 5 HR. S MR. S MR. S MR. S

TOTAL HOUSEHOLDS SURVEYED 100 100 100 100 100 100

TOTAL MR OF OBSERVATIONS 92 93 136 96 136 97
Mr. of times no coLlection/activities 3 1 8 6 13 3

~jring observation period

21 TOTAL MR OF COLLECTIONS PER OBSERV.
Range 0-44 0-36 0-34 0-24 0-48 0-27
Median 13 11 10 8 10 8
p~a~
St.Dev.

13.9
7.6

11.7
6.8

10.9 8.9
7.4 5.7

10.9 9.2 -: -

9.2
22 TOT. ‘~)LLIECOLLECTEDPER OBSERVATION ;

Range(Liters) 0-580 0-577 0-590 0-360 0-600 O--530
Median 161 147 157 140 140 132
Mean 175 158 163 139 157 143
St.Dey. 104 100 122 84 129 91

~LLB~ PER CAPITA PER DAY (*) 17.6 15.3 22.3 13.4 21.5 13.8
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TABLE 3.21 RESULTS WATER USE AT THE Pl.JlP OBSERVATIONSFOR ALL SENTINEL HOUSEHOLDS
01*1MG BASELINE, 3 AND 6 *~THSSURVEYS - Other water use, totals -

Tables Chapter3

0’

BASELINE ~.MVEY 3 - MONTHSSURVEY 6 MONTHS SURVEY

INTERV.
MR. S

CONTROL
MR. S

INTERV.
MR. S

CONTROL
MR. S

IMTERV.
MR. S

CONTROL
MR. S

TOTAL HOUSEHOLDS SURVEYED 100 100 100 100 100 100

TOTAL MR OF OBSERVATIONS 92 93 136 96 136 97

25

26

27

28

29

30

MR OF TIMES HAND WASHING
Range
Median
Mean
Sr.Dev.

MR OF TIMES CHILD BATHING
Range
Median
Mean
St.Dev.

MR OF TIMES WASHING KITCHEN UTENSILS
Range
Median
Mean
St.Dev.

MR OF TIMES WASHING CLOTHES
Range
Median
Mean
St.Dev.

MR OF TIMES WASHING FOOD/VEGETABLES
Range
Median
Mean
St.Dev.

MR OF TIMES OTHER ACTIVITIES
Range
Median
Mean
St.Dev.

0-13
2

2.8
2.8

0-5
0

0.2
0.9

0-30
2

3.5
4.8

0-6
0

0.5
1.1

0-3
0

0.4
0.9

0-18
0

1.8
3.1

0-20
1

2.8
4.0

0-10
0

0.5
1.6

0-18
2

3.1
3.7

0-8
0

0.8
1.8

0-5
0

0.6
1.3

0-10
0

1.3
2.4

0-10
0

1.4
2.2

0-1
0

0.0
0.0

0-15
0

1.5
2.6

0-2
0

0.1
0.3

0-6
0

0.1
0.7

0-7
0

0.7
1.6

07
0

1.1
1.7

0
0

0.0
0.0

0-10
0

1.6
2.5

0-2
0

0.0
0.2

0-4
0

0.3
0.8

0-7
0

0.4
1.2

0-20
1

1.9
3.6

0-4
0

0.0
0.4

0-10
0

1.2
1.7

0-5
0

0.1
0.5

0-4
0

0.2
0.6

0-9
0

0.7
1.6

0-17
0

1.2
2.5

0-2
0

0.0
0.3

0-9
0

1.0
1.7

0-1
0

0.0
0.1

0-5
0

0.2
0.7

0-6
0

0.4
1.0
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TABLE 3.22 RESULTS WATER USE AT THE PUlP OBSERVATIONS FOR ALL SENTINEL HOUSEHOLDS
DURING BASELINE, 3 *110 6 ~THS SURVEYS - Nm collects water, how and how s~ch -

0’

BASELINE SURVEY 3 - MONTHSSURVEY 6 - MONTHSSURVEY

INTERV. CONTROL
NA. S NR. S

INTERV. CONTROL
NA. S HR. S

INTERV. CONTROL
MR. S MR. S

TOTAL HOUSEHOLDS ~.*VEYED 100 100
TOTAL Ni OF COl.LECTIONS OBSERVED 1281 100.0 1091 100.0

100 100
1477 100.0 883 100.0

100 100
1489 897

W Person collecting is f~L. 1203 93.9 1025 94.0
H
O AGE (~.W DI SIR 1 BUT ION

* ~ 10 YEARS 100 7.8 94 8.6
* 10 - 20 YEARS 353 27.6 274 25.1
* > 20 YEARS 828 64.6 723 66.3

1417 95.9 850 96.26

117 7.9 19 2.2
471 31.9 273 30.9
889 60.2 591 66.9

11.06 94.4 868 96.8

119 8.0 42 4.7
427 28.7 200 22.3
943 63.3 655 73.0

II CONTAINER TYPES USED
0 * TYPE 1 SMALL BUCKET 83 6.9 86 7.9
V * TYPE 2 BIG BUCKET 93 7.7 183 16.8

* TYPE 3 BIG TASHT 16 1.2 9 0.8
* TYPE 4 SMALL TASHT 3 0.2 5 0.5
* TYPE 5 BASTELLAH BIG 60 5.0 71 6.5
* TYPE 6 BASTELLAH SMALL 342 28.4 178 16.3
* TYPE? BASIN SMALL 165 13.7 143 13.1

* TYPE 8 BASIl BIG 229 19.0 196 18.0
* TYPE 9 BIG JERRYCAM 69 4.1 30 2.7
* TYPE 10 SMALL JERRYCAN 32 2.7 28 2.6
* TYPE 11 ~iL.AH 16 1.3 16 1.5
* OTHER TYPES 195 16.2 146 13.4

CONTAINER WASHING 735 57.4 670 61.4

CONTAINER CLOSED 19 1.5 17 1.6

87 5.9 65 7.4
221 15.0 117 13.3

1 0.1 0 0.0
13 0.9 5 0.6
57 3.9 57 6.5

210 14.2 137 15.5
90 6.1 60 4.5

543 36.8 292 33.1
67 4.5 10 1.1
22 1.5 30 3.4

5 0.3 1 0.1
161 10.9 69 7.8

651 44.1 442 50.1

14 0.9 12 1.4

97 6.5 71 7.9
174 11.7 115 12.8

5 0.3 6 0.7
2 0.1 1 0.1

45 3.0 60 6.7
315 21.2 127 14.2

58 3.9 62 6.9
566 38.0 345 38.5

8 0.5 20 2.2
40 2.7 18 2.0
8 - 0.5 1 0.1

171 11.5 71 7.9

569 38.2 388 43.3

7 0.5 8 0.9

H VOLUMEPER COLLECTION (Liters)
0 Range 1-60 1-60
U Median 10 10

Mean 12.6 13.5
M St.Dev. 8.7 8.3
U
C
H

1-80 1-60
20 20

15.0 15.4
7.2 7.4

1-60 1-60
20 20

14.4 15.5
7.6 7.4

I.

IWACOB.V./SPAAC



.

.



TablesChapter3

TARLE 3.23 E~&TSWATER QUALITY ANALYSIS FOR ALL SENTINEL HOUSEHOLDS DL~INGBASELINE.
- Gun.rat s~t1ng infortion -

3 AI~6 MONTHS~.RVE1

0*

BASELINE 9JRVEY 3 - MONTHS~ 6 - MONTHS SLMVEY

INTERV. CONTROL
MR. Z MR. ~

INTERV. CONTROL
HR. ~ MR. Z

INTERV. CONTROL
MR. I MR. I

TOTAL HOUSEHOLDS 9.WIEYED

- TOTAL MR OF F~S ENTERED
NR OF FORMS FOR P(JcS ONLY

• MR OF HOUSEHOLDS NOT USING A ZIR
TOTAL MR OF ZIRS AJIALYZED

100 100

104 100
4 0

11 6
89 94

100 100

164 123
64 23
34 21
66 79

100 100

138 126
38 24
23 11
77 89

NM OF HOUSEHOLDS NOT USING PtJ4PS
TOTAL MR OF PUSSAIIALYZED

- MR (MICEF PUSS ANALYZED
MR OF STERILIZED PtISPS ANALYZED

8 7
96 93

0 0
0 0

0 4
164 119

91 0
20 9

0 3
138 121

88 0
0 0

TABLE 3.24

I

Ji:.
(a):

I

RESULTS WATER QUALITY ANALYSIS FOR ALL SENTINEL HQJSEHOLDS DURING BASELINE. 3 AND 6 MONTHS SURVEY
- BacterioLo~caL water quaLity zir ~4 pi.e~

Q*

BASELINE SURVEY 3 - MONTHS SL~VEY 6 • MONTHS SURVEY

INTERV. CONTROL
MR. Z MR. X

INTERV. CONTROL
MR. I MR. I

INTERV. CONTROL
MR. I MR. I

TOTAL NLJ4BER OF ZIRS ANALYZED 89100.0 94100.0 66100.0 79100.0 77100.0 89 100.0

RESULTS BACTERIOLOGICAL ANALYSIS ZIRS
• nr. of positive tubes 0
* nr. of positive tubes • 1
* nr. of positive ti.Aes = 2
* in-, of positive tubes a 3

rir, of positive tubes • 4
• nr. of positive tubes 5

TOTAL I OF ZIR SAMPLES CONTAMINATED

4 4.5 0 0.0
0 0.0 1 1.1
0 0.0 0 0.0
0 0.0 2 2.1
1 1.1 2 2.1

84 94.4 89 94.7

95.5 100.0

0 0.0 2 2.5
0 0.0 2 2.5
2 3.1 2 2.5
4 6.3 6 7.6
6 9.4 8 10.1

52 81.3 59 74.7

100.0 97.5

0 0.0 0 0.0
1 1.3 1 1.1
2 2.6 1 1.1
2 2.6 1 1.1
7 9.1 3 3.4

65 84.4 83 93.3

100.0 100.0

TOTAL NtRIB�R OF PtJ~PSANALYZED (~) 96 100.0 93 100.0 14.4 100.0 110 100.0 138 100.0 121 100.0

RESULTS BACTERIOLOGICAL ANALYSIS PtJ4PS
* nr. of positive tubes ‘0
* nr. of positive tubes ‘1
~ in- of positive tubes 2
* nr. of positive tubes 3
* nr. of positive tubes = 4
* iw. of positive tubes = 5

TOTAL I OF PU~SAMPLES CONTAMINATED (~)

25 26.0 28 30.1
11 11.5 4 43
4 4.2 9 9.7

13 13.5 3 3.2
2 2.1 4 4.3

41 42.7 45 48.4

74.0 69.9

39 27.1 31 33.6
13 9.0 6 5.5

7 4.9 13 11.8
15 10.4 7 6.4
23 16.0 11 10.0
47 32.6 36 32.7

72.9 66.4

63 45.7 30 26.8
12 8.7 10 8.3
7 5.1 9 7.4
9 6.5 17 14.0

11 8.0 5 4.1
36 26.1 50 41.3

54.3 75.2

S.~Les frau nan-steriLized p~r~onLy
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TABLE 3.25 IE~ATSWATER QUALITY ANALYSIS FOB ALL NEWUNICEF NAImPLJlPS AT
9ERO-TIIE, 3 AMO 6 MONTHS ~VEY - BacteriologicaL wislysls -

.

*2ERO~TI~*3-*IITHS 6-MONTHS

INTUV.
MR. S

IITERV.
Ni. S

INTERV.
MR. S

TOTAL MR OF L~ICEFPIJ4PS INSTALLED
TOTAL MR OF SAMPLESTAKEN
MR. OF SAIlPtES FRON STERIL. PIJWS

-RESULTS BACTERIOLOGICAL ANALYSIS ~
* nr of positive t~ss 0
* nr of positive tt~ss 1
* nr of positive t*.~es x 2
* nr of positive t~es 3
* nr of positive tL~.s *4
* nr of positive tiNms 5

-TOTAL S OF ANALYSIS CONTAMINATED

96
155 -

10

40 27.0
11 7.4
15 10.1
6 4.1

10 6.8
66 646

73.0

96
-134

35

32 33.3
12 12.5
9 9.4
6 6.3
8 8.3

29 30.2

66.7

96
96
0

50 52.1
10 10.6
11 11.5
6 6.3
9 9.4

10 10.4

47.9

a): San(es fr~ nan-sterilized pui~s only

TABLE 3.26 RESULTS WATER QUALITY ANALYSIS FOR ALL MEWUNICEF
KAIIDPUMPS AT •ZERO-TIHE - Ch~ical analysis

ZERO-TIME

INTERV.
MR. S

RESULTS CHEMICAL ANALYSIS
TOTAL MR OF SAMPLES ANALYSED 96

-CHLORIDE
Range
Median
Mean
Std Dev.

-IRON
Range
Median
Mean
Std Dev

- HARDNESS
Range
Median
Mean
Std. Dcv.

-p11
Range
Median
Mean
Std. Dev

-MANGANESE -

Range -
Median -

Mean
Std. Dcv.

20-370
80
85
61

.

0.1 - 1.6
06
0.7
0.3

100 - 889

360
363
163

7.2 - 8.2
7.6
7.6

024

O~t~T-
~

0.67
0.39
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I TabksOiajuer 4

TABLE 4.1 REWLTS EIVIROIPENTAL C~~1TIONSIN )I~JSE OBSERVATIONS FOP ALL HOJSEHOLDSIN FIRST SET
AT BASELINE, 3 AIm 6 MONTHS - CteenLiness in Livir~ areas -

I. _______ _____

0 OBSERVATION

BASELINE 3 - MONTHS 6 - MONTHS

INTERV. CONTROL
MR. Z MR. Z

INTERV. CONTROL
MR. Z NP. X

INTERV. CONTROL
MR. S NP. S

TOTAL HOUSEHOLDS ~VETED 136 118 SI 136 119 SI 137 115 SI

11 PLACE FOR COOKINGIN HWSE/C3~OJL

12 PLACE SEPARATED BY FENCING
13 ANIMALS VISIBLE AT THIS PLACE
14 ANIMAL FEACES VISIBLE AT THIS PLACE
15 GARBAGE VISIBLE AT THIS PLACE

130 95.6 118 100.0
130 100.0 118 100.0
61 31.5 43 36.4
64 49.2 63 53.6
75 57.7 45 38.1 I

111 85.4 77 65.3 I

134 98.5 118 99.2
134 100.0 118 100.0
42 31.3 44 37.3
42 31.3 43 36.4
46 34.3 43 36.4

114 85.1 80 67.8 I

134 97.8 115 100.0
134 100.0 115 100.0

61 45.5 54 47.0
36 26.9 39 33.9
61 45.5 43 37.6

121 90.3 90 78.3 1

16 PLACE FOR WASHING UTENSILS IN HOUSE

17 PLACE SEPARATEDBY FENCING
18 THIS PLACE AT THE PURP
19 ANIMALS VISIBLE AT THIS PLACE
20 ANIMAL FEACES VISIBLE AT THIS PLACE
21 GARBAGE VISIBLE AT THIS PLACE

97 71.3 101 85.6 I
97 100.0 101 100.0
3 3.1 7 6.9

51 52.6 24 23.8 I
52 53.6 67 66.3
58 59.8 63 62.4
90 92.8 79 78.2 1

114 53.8 99 83.2
114 100.0 99 100.0

8 7.0 12 12.1
39 34.2 20 20.2 I
51 44.7 56 56.6
50 43.9 53 53.5

104 91.2 82 82.8

108 78.8 107 93.0 I
108 100.0 107 100.0

9 8.3 10 9.3
39 36.1 20 18.7 I
58 53.7 53 49.5
61 56.5 62 57.9

102 94.4 100 93.5

22 PLACE FOR WASHING CLOTHES IN HOUSE

23 PLACE SEPARATED BY FENCING
24 THIS PLACE AT THE PURP
25 ANIMALS VISIBLE AT THIS PLACE
26 ANIMAL FEACES VISIBLE AT THIS PLACE
27 GARBAGE VISIBLE AT THIS PLACE

129 94.9 113 95.8
129 100.0 113 100.0

6 4.7 8 7.1
5 3.9 17 15.0 1

73 56.6 72 63.7
78 60.5 58 51.3

109 84.5 74 65.5 1

134 96.5 108 90.8 I
134 100.0 108 100.0

7 5.2 8 7.4
9 6.7 13 12.0

51 38.1 55 50.9
55 41.0 58 53.7

116 86.6 84 77.8

132 96.4 110 95.7
132 100.0 110 100.0

12 9.1 9 8.2
9 6.8 13 11.8

59 44.7 54 49.1
75 56.8 62 56.4

125 94.7 101 91.8

28 PLACE FOR EATING INSIDE HOUSE

29 PLACE SEPARATEDBY FENCING
30 ANIMALS VISIBLE AT THIS PLACE
31 ANIMAL FEACES VISIBLE AT THIS PLACE
32 GARBAGE VISIBLE AT THIS PLACE

134 98.5 118 100.0
134 100.0 118 100.0
16 11.9 13 11.0
68 50.7 67 56.8
69 51.5 49 41.5

100 74.6 69 58.5 I

134 98.5 118 99.2
134 100.0 118 100.0
28 20.9 23 19.5
41 30.6 44 37.3
45 33.6 47 39.8
95 70.9 71 60.2

134 97.8 115 100.0
134 100.0 115 100.0
40 29.9 29 25.2
32 23.9 38 33.0
49 36.6 42 36.5

102 76.1 87 75.7

33 PLACE FOR BATHING INSIDE NOiSE

34 PLACE SEPARATEDBY FENCING
35 PLACE INSIDE THE LATRINE
36 ANIMALS VISIBLE AT THIS PLACE
37 ANIMAL FEACES VISIBLE AT THIS PLACE
38 GARBAGE VISIBLE AT THIS PLACE

134 98.5 116 96.3
134 100.0 116 100.0
92 68.7 84 72.4
32 23.9 59 50.9 I
41 30.6 28 24.1
48 35.8 39 33.6
74 55.2 56 48.3

136 100.0 118 99.2
136 100.0 118 100.0
128 94.1 104 88.1
43 3L6 63 53.4 I
22 16.2 16 13.6
34 25.0 23 19.5
68 50.0 39 33.11

135 96.5 115 100.0
135 100~0 115 100.0
130 96.3 109 94.8
50 37.0 68 59.1 I
18 13.3 16 13.9
36 26.7 34 29.6
82 60.7 65 56.5

39 PLACE FOP SLEEPING INSIDE HOUSE

40 PLACE SEPARATED BY FENCING
41 ANIMALS VISIBLE AT THIS PLACE
42 ANIMAL FEACES VISIBLE AT THIS PLACE
43 GARBAGE VISIBLE AT THIS PLACE

136 100.0 117 99.2
136 100.0 117 100.0
127 93.4 94 80.3 1

31 22.8 36 30.8
37 27.2 33 28.2
66 48.5 53 45.3

136 100.0 118 99.2
136 100.0 118 100.0
127 93.4 99 83.9 1

18 13.2 15 12.7
21 15.4 18 15.3
64 47.1 48 40.7

136 99.3 115 100.0
136 100.0 115 100.0
130 95.6 95 82.6 I

10 7.4 19 16.51
27 19.9 21 18.373 53.7 64 55.7

Not.: øii ~jqj~~ test for intervention vs. controL c~ar jean. I P < 0.50 -

TABLE 4.2. SANITARY INDEX SCORE FOR ALL NWSEHGJL.DSIN TIE FIRST SET AT BASEL I NE, 3 AND 6 MONTNS -

-EiwirorentaL conditions in (ivinqjworking areas -
BASELINE ~VEY 3 - MONTHSSURVEY 6 MONTHS SURVEY

r~.TERV. CONTROL INTERV. CONTROL INTERV. CONTROL
SANITARY INDEX SCORE (0-1) j 0.53 0.49 0.43 0.42 0.46 0.48

IWACO D.V./SPAAC
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2 Tables Chapter4

IS

TABLE 6.3. RESULTS ENVIROSIEIITAL CONDITIONS IN HOUSE OBSERVATIONS FOR ALL HOJSEISOLDS IN FIRST SET
AT BASELINE, 3 AND 6 MONTHS - Provision for ani~Ls -

I
OBSERVATION

BASELINE 3 - MONTHS 6 MONTHS

INTERV. CONTROL
NP. S NP. X

INTERV. CONTROL
NP. X MR. Z

INTERV. CONTROL
MR. Z MR. Z

TOTAL HOUSEHOLDS ~VEYED 136 118 SR 136 119 SI 137 t15~ SI

44 PLACE FOR ANIMALS INSIDE CONPOUND

45 PLACE SEPARATED BY FENCING

131 96.3 106 89.8
131 100.0 106 100.0
115 87.8 99 93.4

134 98.5 114 95.8
134 100.0 114 100.0
98 73.1 89 75.1

135 98.5 111 96.5
135 100.0 111 100.0
104 77.0 93 83.8

46 PLACE FOR ANIMALS INSIDE HOUSE

47 PLACE SEPARATED BY FENCING

111 81.6 98 83.1
111 100.0 98 100.0
98 88.3 92 93.9

106 77.9 108 90.81
106 100.0 108 100.0
97 91.5 93 86.1

106 77.4 104 90.4 I
106 100.0 104 100.0
97 91.5 90 86.5 I

48 00 ANIMALS HAVE ACCESS TO THE HOUSE 114 83.8 102 86.4 126 91.2 103 86.6 121 88.3 105 91.3

Note: Ch i - squared test for intervention vs. controL c~ar i son I p c 0.05

TABLE 4.4 RESULTS ENVIRONMENTAL CONDITIONS IN HOUSE OBSERVATIONS FOR ALL HOUSEHOLDSIN FIRST SET
AT BASELINE • 3 AND 6 MONTHS - Provision for garbage

0’ OBSERVATION

BASELINE 3 - MONTHS 6 - MONTHS

INTERV. CONTROL
MR. X MR. Z

INTERV. CONTROL
HR. Z HR. X

INTERV. CONTROL
HR. ~ HR. Z

TOTAL HOUSEHOLDSSURVEYED 136 118 SI 136 119 Si 137 115 Si

49 CONTAINER FOR GARBAGE COLLECTION
50 GARBAGE DURPED AT SPECIAL PLACE
51 GARBAGE BURNED/BURRIED

6 4.4 40 33.9 1
43 31.6 14 11.9 I
34 25.0 13 11.0 1

31 22.8 27 22.7
85 62.5 37 31.1 1

102 75.0 48 40.3 I

82 59.9 70 60.9
80 58.6 40 34.8 I

104 75.9 80 69.6

Note: ChI - squared test for intervention vs. control c~ar I son, I p < 0.05

TABLE 4.5 RESULTS ENVIRONMENTAL CONDITIONS IN NOiSE OBSERVATIONSFOR ALL HOUSEHOLDSIN FIRST SET
AT BASELINE, 3 AND 6 MONTHS - Provision for waste water -

0’ OBSERVATION

BASELINE 3 - MONTHS 6 - MONTHS

INTERV. CONTROL
MR. ~ HR. ~

INTERV. CONTROL
MR. ~ NP. ~

IMTERV. CONTROL
MR. ~ MR. ~

TOTAL HOUSEHOLDSSURVEYED 136 118 SI 136 119 SI 137 115 Si

52 PtACE FOR WASTE WATER DISCHARGE

53 IS THIS PLACE TIlE LATRINE
54 WATER POSIDING AT PLACE FOR DISCHARGE

21 15.4 38 32.21
21 100.0 38 100.0
10 47.6 29 76.3 I
8 38.1 17 44.7

19 14.0 42 35.31
19 100.0 42 100.0
9 47.4 34 81.0 I
9 47.4 20 67.6

21 15.3 43 37.41
21 100.0 43 100.0
10 47.6 26 60.5
16 76.2 31 72.1

55 WATERPONDiNG IN Na~/CO~rjj.m 57 41.9 52 44.1 112 82.4 90 75.6 127 92.7i~tjO 95.7
- 1-~i-

Mote: Chi-sq~aredtest for intervention vs. control c~arison, I p < 0.05
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TAlL! 4.6 RESULTS ENVIIOIBENTAL CONDITIONS IN NOiSE OBSERVATIONS FOR ALL NOJSEMOL~ IN FIRST SET
AT BASELINE. 3 AND 6 MONTHS -

CS): Observations started at the end of baseline survey
Note: Chi-squared test for intervention vs. controL co.~arison,

0’ OBSERVATION

BASELINE 3 - MONTHS 6 - MONTHS

INTERV. CONTROL
NE. S MR. S

INTERV. CONTROL
MR. S MR. I

IITERV. ~TRQI.
NP. I NP. S

TOTAL IKPJSENOLDS ~VEYED 136 118 SI 136 119 SI 137 115 51

56 ~. Of HOUSEHOLDS USING HAMOPIJIPS

57 PLJ~NEW(AFTER INTERVENTION)
58 PUMP INSIDE NQJS!/CO~OJ.m
59 DISTANCE TO THE PtP~

• 0 - 25 M
25 - 50 M

* 50 - 100 N -~

* ~ 100 M

136 100.0 118 100.0
136 100.0 118 100.0

0 0.0 0 0.0
76 55.9 36 30.5 I

82 60.3 70 59.3
47 34.6 61 34.7
7 5.1 78 66.1

0.0 0 0.0

136 100.0 118 ~.2
136 100.0 118 100.0
69 50.7 0 0.01
52 38.2 37 31.4

1
71 52.2 82 69.5
48 35.3 3 21.2
17 12.5 7 5.9

0 0.0 4 3.4

137 100.0 115 100.0
137 100.0 115 100.0
79 57.7 0 0.01
57 41.6 39 33.9

82 59.9 75 65.2
41 29.9 25 21.7
13 9.5 10 8.7

1 0.7 5 4.3

87 HOJSEHOLDS USING SECOND PUMP S

88 PtJF NEW(AFTER INTERVENTION) 5
89 PUPS INSIDE HOUSE/~ONPOJND 5
90 DISTANCE TO THE PtIW S

* 0 25 N
* 25 - 50 N
* 50 - 100 N
* 100 N

0 0.0 0 0.0

0 0.0 0 0.0
0 0.0 0 0.0

0 0.0 0 0.0
0 0.0 0 0.0
0 0.0 0 0.0
0 0.0 0 0.0

65 47.8 16 13.41
65 100.0 16 100.0
31 47.7 0 0.0 1
20 30.8 0 0.0 I

I
21 32.3 5 31.3
22 33.8 7 43.8
18 27.7 3 18.8
4 6.2 1 6.3

48 35.0 16 13.91
68 100.0 16 100.0
26 54.2 0 0.0 1
14 29.2 0 0.0 1

I
22 45.8 4 25.0
14 29.2 7 43.8
9 18.8 4 3.0
3 6.3 1 6.3

91 HOUSEHOLDS USING THIRD PUMP $

92 PtJ~ NEW (AFTER INTERVENTION) S
93 Pt1~INSIDE HOUSE/CONPOUND 5
94 DISTANCE TO THE PUMP S

‘ 0 25 N
* 25 50 H
• 50 100 N
‘ > 100 N

0 0.0 0 0.0

0 0.0 0 0.0
0 0.0 0 0.0

0 0.0 0 0.0
0 0.0 0 0.0
0 0.0 0 0.0
0 0.0 0 0.0

2 1.5 0 0.0
2 100.0 0 100.0
1 50.0 0 0.0
0 0.0 0 0.0

1 50.0 0 0.0
0 0.0 0 0.0
1 50.0 0 0.0
0 0.0 0 0.0

1 0.7 1 0.9
1 100.0 1 100.0
0 0.0 0 0.0
0 0.0 0 0.0

0 0.0 0 0.0
1 100.0 0 0.0
0 0.0 1 100.0
0 0.0 0 0.0

1 p < 0.05
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I.

Note: Chi-sq~red test for intervention vs. control co~rison, I p 0.05 T

TABLE 4.7 RE~R.TSENVIRONMENTALCONDITIONS IN NO.35! OBSERVATIONSFOR ALL HOUSEHOLDS IN FIRST SET
AT BASELINE, 3 AlSO 6 MONTHS ~ter storege -

0’ OBSERVATION

BASELINE 3 - MONTHS 6 - MONTHS

INTERY. CONTROL
NP. S U. S

INTERV.
NP. S

CONTROL
NP. S

INTERV.
NP. S

~TROL
NP. S

TOTAL HOUSEHOLDSSURVEYED 136 118 SI 136 119 SI 137 115 51

60 WATER STORED IN ZIR/CONTAINER

61 ZIP/CONTAINER COVERED
62 LONG HANDLED DIPPER VISIBLE
63 OW VISIBLE
64 CUP/DIPPER ON THE FLOOR
65 OP/DIPPER INSIDE CONTAINER ZIP
66 OW/DIPPER ON TOP OF ZIP/CONTAINER
67 ANIMALS HAVE ACCESS TO CUP/DIPPER
68 ANIMALS VISIBLE NEAR CONTAINER/ZIP
69 FAECES VISIBLE NEAR CONTAINER/ZIR
70 GARBAGE VISIBLE NEAR CONTAINER/ZIP
71 ~/WATER PCNSOING NEAR ZIP

122 89.7 106 89.8
122 100.0 106 100.0

91 74.6 93 87.7 I
1 0.8 2 1.9

51 41.8 54 50.9
12 9.8 22 20.8 1
0 0.0 1 0.9

19 15.6 39 36.8 I
10 8.2 24 22.6 I
66 54.1 68 64.2
67 54.9 55 51.9
80 65.6 68 64.2
88 72.1 48 45.31

118 86.8
118 100.0
101 85.6

0 0.0
67 56.8
9 7.6
0 0.0

39 33.1
10 8.5
29 24.6
43 36.4
91 77.1
92 78.0

97 81.5
97 100.0
81 83.5

1 1.0
54 55.7
11 11.3
0 0.0

33 34.0
20 20.6
36 37.1
37 38.1
57 58.8
55 56.7

I

I
I

104
104
86

1
56
5
0

33
5

20
65
79
97

75.9
100.0
82.7

1.0
53.8
4.8
0.0

31.7
4.8

19.2
43.3
76.0
93.3

85 73.9
85 100.0
82 96.5 1

0 0.0
55 64.7

5 5.9
0 0.0

29 34.1
9 10.6

17 20.0
32 37.6
61 71.8
76 89.4

(‘) : The percentages for question 67 are calculated in relation to the totaL
Note: Chi-squared test for intervention vs. control c~arison. I p 0.05

rs.~er of ti.es a ct~was visible.

TABLE 4.8 SANITARY INDEX SCORE FOR ALL ZIPS AT BASELINE, 3 AlSO 6 MONTHS
Enviromentat conditions aro~si1the zir

TABLE 4.9 RESULTS ENVIRONMENTAL CONDITIONS IN HOUSE
AT BASELINE, 3 AlSO 6 MONTHS- Provision

OBSERVATIONSFOR ALL HOUSEHOLDS IN FIRST SET
for han~%iashing - -

BASELINE 3 - MONTHS 6 ~TH5

INTERV. CONTROL INTERV. CONTROL INTERV. CONTROL
0’ OBSERVATION . S MR. S MR. S NP. S MR. S NP. S

TOTAL HOUSEHOLDS SURVEYED 136 118 51 136 119 SI 137 115 SI

72 STORAGE/BASIN FOR HAJIOWASIIING 17 12.5
17 100.0

36 30.5 I
36 100.0

29 21.3 26 21.8
29 100.0 26 100.0

50 36.5 33 28.7
50 100.0 33 100.0

73 WATER IN BASIN FOR HAIIDWASHING 5 29.4
5 100.0

5 13.9
5 100.0

7 24.1 8 30.8
7 100.0 8 100.0

18 36.0 14 62.4
18 100.0 14 100.0

74 WATER IN BASIN IS FRESH 6 80.0 4 80.0 4 57.1 3 37.5 2 11.1 8 57.1 I

IWACO B.V./SPAAC
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TABLE 6.10 RE~&TSE1IVIROSBEIITA*. COSOITIONS IN HOUSE OBSERVATIONSFOR ALL HOUSEHOLDSIN FIRST SET
AT BASELINE, 3 AND 6 MONTHS - Latrine -

TABLE 4.11 SANITARY INDEX SCOPE FOR ALL
- Sanitary conditions in the latrine

0’ OBSERVATION

BASELINE 3 - MONTHS 6 - MONTHS

INTERY. CONTROL
NP. S NP. S

INIERV. CONTROL
U.S U.S

INTERV. CONTROL
MR. S U.S

TOTAL HOUSEHOLDS SURVEYED 136 118 51 136 119 SI 137 115 51

75 LATRINE INSIDE HO.JSE/COWOUND

76 LATRINE INSIDE WALLS OF THE HOUSE
77 LATRINE HAS WALLS AlSO DOOR
78 DAYLIGhT CAll ENTER THE LATRINE
79 PIT IS COVERED WITH SLAB
80 FAECES VISIBLE ON SLAB
81 HOLE CLOSED BY COVER
82 WATER AVAILABLE IN LATRINE
83 I&SO/WATER P05101MG IN LATRINE
84 WALK THROUGHFAECES/DIRT TO LATRINE
85 COLLECTING PIT INSIDE WALLS OF HOUSE
86 DEPTH OF THE PIT

* 1 - 2 N
* 2 - 3 N
* 3 4 M
* 4 - 5 N

>5 N
* NOT KNOIII

68 50.0 79 66.9 I
68 100.0 79 100.0
66 97.1 79 100.0
48 70.6 57 72.2
49 72.1 61 77.2
60 88.2 68 86.1

8 11.8 16 20.3
16 23.5 17 21.5
24 35.3 22 27.8
36 52.9 39 49.4
13 19.1 21 26.6
55 80.9 77 97.5 I

0 0.0 0 0.0
4 5.9 3 3.8

12 17.6 5 6.3
14 20.6 29 36.7
24 35.3 28 35.4
14 20.6 14 17.7

122 89.7 88 73.9 I
122 1000 88 100.0
108 88.5 87 98.9 I

54 44.3 62 70.5 I
102 83.6 61 69.3 I
118 96.7 83 94.3
23 18.9 17 19.3
39 32.0 20 22.7
15 12.3 24 27.3 I
51 41.8 60 45.5
17 13.9 10 11.4

101 82.8 87 08.9 I
I

9 7.4 0 0.0
41 33.6 2 2.3

9 7.4 13 14.8
12 9.8 22 25.0
34 27.9 34 38.6
17 13.9 17 19.3

121 88.3 84 73.0 I
121 100.0 84 100.0
105 56.8 83 98.8 I
50 41.3 62 73.8 I
94 77.7 61 72.6

119 98.3 81 96.4
19 15.7 15 17.9
43 35.5 17 20.21
19 15.7 22 26.2
78 64.5 58 69.0
30 24.8 21 25.0
91 75.2 82 97.6 I

I
46 38.0 0 0.0

7 5.8 7 8.3
10 8.3 12 14.3
13 10.7 14 16.7
34 28.1 32 38.1
11 9.1 19 22.6

LATRINES AT BASELINE, 3 AND 6 MONTHS

1•
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TABLE 4.12 RESULTS P11 SURVEY ALL ~%J~$ IN FIRST SET AT ASELINE, 3 AlSO 6 MONTHS
- Pr.sens., Location and type of p~ -

•1•

0’ OBSERVATION

BASELINE 3 - MONTHS 6 - MONTHS

INTEIV. CONTROL
NP. S MR. S

INTERV. CONTROL
NP. S NP. S

INTERY. CONTROL
U.S NP. S

TOTAL IØJSENOLDS SURVEYED S
TOTAL PtI~S~VEYED
Pt~ deneity (~ /hoi~ehoLd)

136 118
54 100.0 51 100.0

0.61 0.43 St

136 119
96 100.0 55 100.0

0.71 0.46

137 115 - -
97 100.0 55 100.0

SI 0.71 0.48 SI

11 PtPF INSIDE HOJSE/COMPOJSO
12 NEW PLJ~(AFTER INTERVENTION)

77 91.7 39 76.5 I
0 0.0 0 0.0

75 78.1 40 72.7
21 21.9 0 0.0

67 69.1 35 69.1
I 21 21.6 0 0.0 I

Note: thi-sqjared test for intervention vs.. control co~.ris~, I p ‘ 0.05

TABLE 4.13 RESULTS PU SURVEY - ALL P(J~SIN FIRST SET AT BASELINE, 3 AND 6 MONTHS
Operation and ~intenar~e of pi~

0’ OBSERVATION

BASELINE 3 - MONTHS 6 - MONTHS

IWTUV. CONTROL
NP. S U.S

INTERV. CONTROL
U.S MR. S

INTERV. CONTROL
MR. S MR. S

TOTAL PUWS SURVEYED 84 100.0 51 100.0 96 100.0 55 100.0 97 100.0 55 100.0

13 ~tic GIVES WATER

14 PtJ LEAKS WHILE PUMPING

52 97.6 51 100.0
82 100.0 51 100.0
6 7.3 5 9.8

86 89.6 52 94.5
86 100.0 52 100.0
9 10.5 8 15.4

86 88.7 51 92.7
86 100.0 51 100.0
3 3.5 3 5.9

IS SPOUT BROKEN
16 PtJ~ LOOSE AT BASE
17 ~ HANDLE LOOSE

2 2.4 1 2.0
9 10.7 13 25.5 I

70 53.3 25 49.0 I

0 0.0 0 0.0
11 11.5 25 45.51
48 50.0 35 63.6

1 1.0 0 0.0
9 9.3 20 36.41

61 62.9 39 70.9

18 CEMENT/CONCRETEFLOOR PRESENT

19 CRAGS IN CONCRETE FLOOR

1 1.2 1 2.0
1 100.0 1 100.0
1 100.0 1 100.0

22 22.9 2 3.6 I
22 100.0 2 100.0
3 13.6 0 0.0 I

22 22.7 1 1.8 I
22 100.0 1 100.0

1 4.5 0 0.0 I

Note: Chi-sqjared test for intervention vs. control cc~arison, I p 0.05

13• TABLE 4.14 MAINTENANCE INDEX SCORE FOR ALL PSJWS AT BASELINE, 3 AND 6 ~THS
- Maintenance conditions of the ~ -

IWACO B.V.JSPAAC
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TABLE 4.15 RESULTS NAISOP(JF ~VEY FOR ALL P(J~SIN FIRST SET AT BASELINE, 3 AlSO 6 MONTHS

- Erwiria~ntaL conditions at pi.~-slts -

0’ OBSERVATION

- BASELINE 3 - MONTHS 6 - MONTHS

INTERV. CONTROL
NP. S NP. S

INTERY. CONTROL
NP. S MR. S

INTERV. CONTROL
MR. S NP. S

TOTAL PUSS SURVEYED 54 100.0 51 100.0 96 100.0 55 100.0 97 100.0 55 100.0

20 PROVISION FOR DRAINAGE AVAILABLE

21 ProvIsion for ~ainage ftmctions

46 54.8 15 29.4 I
46 100.3 15 100.0
27 58.7 6 26.7

66 68.8 24 43.6 I
66 100.0 24 100.0
52 78.8 20 83.3

73 75.3 24 43.6
73 100.0 26 100.0
47 64.4 5 33.3 I

22 WATER P05101MG AROLPIO PUMP
23GfiRBAGEARUJSIDPLI
24 ANIMALS AROIMO PIJ~
25 ANIMAL FAECES AR(~JllD PtJQ
26 LATRINE NEAR P(J~

68 81.0 42 52.4
7083.3 3568.6
34 40.5 15 29.4
54 64.3 19 37.3 I
12 14.3 20 39.21

78 51.3 49 89.1
8689.6 45 81.8
42 43.5 19 34.5
43 44.5 17 30.9
61 63.5 35 63.6

76 78.4 48 87.3
74 76.3 4581.8
36 37.1 20 36.4
42 43.3 18 32.7
51 52.6 25 45.5

Note: Chi-sqiared test for intervention vs. control co~arison, I p c 0.05

TABLE 4.16 SANITARY INDEX SCORE FOR ALL PLISOS IN FIRST SET AT BASELINE, 3 AND 6 MONTHS
- Environsentat conditions at the pI~’.site -

0’ OBSERVATION

3~~THs 6-MONTHS

MR. S MR. S

TOTAL PUMPS ~.MVEYED 21 21

11 PUMP INSIDE HOUSE/COMPOUND
13 PUMP GIVES WATER

14 Pt~ leaks iiile pt~ing

9 42.9
21 100.0
21 100.0
0 0.0

9 42.9
21 100.0
21 100.0

1 4.8

15 SPOUT BROKEN
16 PUMP LOOSE AT BASE
17 PtJ~HANDLE LOOSE

0 0.0
0 0.0
0 0.0

0 0.0
0 0.0
0 0.0

18 CEMENT/CONCRETE FLOOR PRESENT

19 Cracks in concrete fLoor

21 100.0
21 100.0
2 9.5

21 100.0
21 100.0

1 4.8

I.

.

TABLE 4.17 RESULTS OF HAND PUlP SURVEY FOR NEW LMICEF PIJS IN FIRST SET ONLY
AT 3 AND 6 MONTHS - Location, operation and inteqw~e of new p~ -

Note: thi-sq~red test for intervention vs. control cc~srison, I p 0.05

IWACO B.V./SPAAC
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TABLE 4.18 RESULTS 01 5*150 ~=- ~MVET .~ NEWUNICEF PUMPS ONLY
AT 3 AlSO 6 MONTHS ~*WY - Erwirorei~tal conditions at p.ap site -

0’ OBSERVATION

3-~isS 6-MONTHS

NI. S NP. S

TOTAL Pl~PSSURVEYED 21 21

20 PROVISION FOR DRAINAGE AVAILABLE

21 Provision for drainage f~jictions

21 100.0
21 100.0
17 81.0

21 100.0
21 100.0
21 100.0

22 WATER P05501MG AROUNDPUlP
23 GARBAGE AROUND P5JlP
24 ANIMALS ARIJJID PSJlP
25 ANIMAL FAECES AR05JSO P11W
26 LATRINE NEAR PUlP

17 81.0 14 66.7
18 85.7 13 61.9
9 42.9 1 4.8
8 38.1 3 14.3

11 52.4 8 38.1

1•

I

I

Note: Chi-squared test for intervention vs. controL c~ariscn, I p ( 0.05
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TAJU 4.19 RESULTS ~TER USE AT THE ~i~r ORSERVATIONS FOR SENTINEL HasEISOLDS IN THE FIRST SET
Oi.~iNRBASELINE, 3 AIm 6 ~ SI.MVEYS - General data p~s used

TABLE 4.20 RESULTS
DL~ING

I
1IATER USE AT THE P~J~ORSERVATIONS FOR SENTINEL ICJSEHOLDS IN THE FIRST SET

BASELINE, 3 Aim 6 MOIfl~9.MVEYS - General data on ps~ used -

BASELINE 3 - MONTHS 6 - MONTHS

IITERV. CONTROL INTERY. CONTROL INTERV. CONTROL
0* OBSERVATION . ~ MR. ~ NB. Z HR. X HR. Z HR. ~

TOTAL HCIJSEHOLDS SURVEYED 20 20 20 20 20 20

TOTAL NB OF OBSERVATIONS 20 20 29 20 30 20
Hr of ties no colLection/activities 0 1 1 0 2 0

~aring ~ser~s tion period

21 TOTAL HR OF COLLE CT. PER OBSERY.
Range 9•37 0-24 0-34 3-26 0-34 1-25
Median 12.5 11.0 9.0 8.0 5.5 8.0
Mean - 14..? 11.4 11.7 9.6 9.2 9.1
St.0ev. - 6.9 5.? 8.5 5.8 8.7 5.8 1

22 TOT. ~LLIE CCLLECT~PER OBSERVATION -

Range 50-368 0-356 0-590 35-360 0-421 20-420
Median 134 131 137 115 76 127
Mean 155 145 177 151 128 142
St.Dev. 73 93 157 102 122 91

~LLJIE PER CAPITA PER DAY (~) 15.6 14.1 17.9 14.7 12.9 13.8

() CalcuLatedusing average(sentinel)householdSize, basedon censusdata

0* OBSERVATION

BASELINE 3 - MONTHS 6 - MONTHS

IUTERV. CONTROL
HE Z NB. %

INTERV. CONTROL
MR. Z MR. ~

INTERY. CONTROL
NB. Z MR. X

TOTALHWSEHOLDS~VEYED 20 20 20 20 — 20 20

11 NB Of NEW PIJ~SU~
12 NE. OF OBSERVATION FORMS C~LETED

Nr of householdanot using p.~s
13 Observed ~ Inside house/c~o’.rd
14 Pt~ dlstw~c. fr~ house

* 0 - 25 H
• 25 50 H
• 50 - 100 H
* > 100 H

0 0.0 0 0.0
20 100.0 20 100.0
0 0
5 25.0 6 30.0

19 95.0 16 80.0
1 5.0 3 15.0
0 0.0 1 5.0
0 0.0 0 0.0

14 48.3 0 0.0
29 100.0 20 100.0
0 0
8 27.6 11 55.0

21 72.4 19 95.0
8 27.6 1 5.0
0 0.0 0 0.0
0 0.0 0 0.0

17 56.7 0 0.0
30 100.0 20 100.0
0 0
7 23.3 11 55.0

20 66.? 18 90.0
5 16.? 1 5.0
4 13.3 1 5.0
1 3.3 0 0.0

15 OJSEI$OLDS USI MG bid TRADITIONAL P~1~
16 Secondr~ Inside house/c~o~sd
17 Pi.~distance fr house

0-3M
25.50M

•50-100M
* ~1OOM

18 IOJSEHOLDS USING 3rd TRADIT IGNAL P(J~
19 Third r—~inside house/cc~,rs.rid
20 Pt~distancefr~ house

•025N
*3.50H

50.100M
• >IOOM

0 0
0 0

0 0
0 0
0 0
0 0

0 0
0 0

0 0
0 0
0 0
0 0

2 0 —

0 0

1 0
0 0
1 0
0 0

0 0
0 0

0 0
0 0
0 0
0 0

2 4
0 0

0 0
0 2
2 1
0 1

0 1
0 0

0 0
0 0
0 1
0 0

IWACO B.V./SPAAC
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1•

TABLE 4.21 IE~J..TSWATER USE AT THE PUlP OBSERVATIONS FOB SENTINEL UJSENOLDS IN THE FIRST SET
OURINE BASELINE, 3 AND 6 MONTHS ~*VEYS . Other watir uae, totals -

BASELINE 3 . MONTHS 6 MONTHS

INTERV. CONTROL INTERV. CONTROL INTERV. CONTROL
Q* OBSERVATION HR. Z MR. X HR. X MR. Z MR. MR. Z

TOTAL HOJSEHOLDS SURVEYED 20 20 20 20 20 20

TOTAL NB OF OBSERVATIONS 20 20 29 20 30 20

25 NH OF TINES HAND WASHING
Rang. 0-12 0-20 0-10 0-6 0-6 0-5
MedIan 3.5 5.0 0.0 2.0 1.0 0.0
Mien 4.2 6.9 1.5 1.7 1.3 1.3
StD.v. 3.5 5.6 2.5 1.8 1.8 1.8

26 NH OF TINES CNILD BATHING
Rang 0-1 0-10 0 0 0-1 0-2
Median 0.0 1.0 0 0 0.0 0.0
Mean 0.1 2.3 0.0 0.0 0.0 0.1
St.Dev. 0.2 2.8 0.0 0.0 0.2 0.4

27 NH OF TINES WASHING KITCHEN UTENSILS
Range
Median

0-30
6.5

0-10
5.0

0-12
1.0

0-7
2.0

0-7
1.0

0-5
1.0

Mien 7.6 5.8 2.5 2.6 1.7 1.7
St.Dev. 7.7 3.0 3.4 2.3 1.9 2.0

28 Ml OF TINES WASHING CLOTHES
Range
Median

0-4
0.0

0-8
3.0

0-2
0.0

0-2
0.0

0-1
0.0

0-1
0.0

Mean 0.6 3.1 0.1 0.7 0.0 0.1
St.Dev. 1.1 2.8 0.4 1.1 0.2 0.2

29 HR OF TINES WASHING FOC~/VEGETABLES
Range 0-3 0-5 0-2 0-3 0-1 0-1
Median
Mean

0.0
0.6

0.0
1.4

0.0
0.1

0.0
0.1

0.0
0.0

0.0
0.1

St.Dev. 1.0 1.9 0.5 1.1 0.2 0.3
30 HR OF TINES OTHER ACTIVITIES

Rang.
Median

0-10
0.0

0-10
2.0

0-6
0.0

0-2
0.0

0-5
0.0

0-3
0.0

Mean 1.9 2.4 1.0 0.2 0.8 0.5
St.Dev. 2.7 3.0 1.8 0.5 1.4 0.8

[WACOB.V./SPAAC
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TABLE 4.22 HE~tTS WATER USE AT THE PUlP OBSERVATIONSFOR SENTINEL N~SEHOLDS IN THE FIRST SET
~ING BASELINE, 3 AND 6 MONTBS ~*VEYS - G.n.rat data an p.~s used -

BASELINE 3 - MONTHS 6 - MONTHS

INTERV. CONTROl.
OBSERVATION NB. X MR. X

INTERV. CONTROL
NB. X HR. Z

INTERV. ~TROL
MR. ~ NI. Z

SURVEYED 20 20 20 20 20 20

SURVEYED 20 20
COLLECTIONS OBSERVED 294 100.0 227 100.0

20 20
338 100.0 192 100.0

20 20
275 181

IS FEMALE 284 96.6 214 94.3

35 11.9 28 12.3
109 37.1 36 15.9
150 51.0 163 71.8

325 96.2 191 99.5

31 9.2 3 1.6
121 35.8 51 26.6
186 55.0 138 71.9

274 99.6 175 96.7

22 8.0 2 1.1
92 33.5 21 11.6

161 58.5 158 87.3

USED
BLJCKtT 16 5.6 5 2.2

26 9.2 11 4.8
0 0.0 0 0.0

TASHT 2 0.7 2 0.9
BIG 0 0.0 12 5.3
SMALL 84 29.6 20 8.8

SMALL 47 16.5 83 36.6
24 8.5 37 16.3

JERRYCAN 23 8.1 19 8.4
JERRYCAM 4 1.4 3 1.3

11 3.9 8 3.5
57 20.1 27 11.9

240 81.6 184 81.1

13 4.6 1 0.6

21 6.2 3 1.6
47 13.9 29 15.1

0 0.0 0 0.0
0 0.0 5 2.6
0 0.0 2 1.0

15 4.4 34 17.7
42 12.4 27 14.1

121 35.8 70 36.5
68 14.2 4 2.1

8 2.4 0 0.0
2 0.6 0 0.0

34 10.1 18 9.4

169 50.0 107 55.?

3 0.9 5 2.6

38 13.8 2 1.1
39 14.2 12 6.6
0 0.0 3 1.7
2 0.7 1 0.6
0 0.0 5 2.8

42 15.3 30 16.6
37 13.5 3 1.7
92 33.5 80 44.2

2 0.7 15 8.3
5 1.8 1 0.6
1 0.6 0 0.0

17 6.2 29 16.0

123 44.7 90 49.7

0 0.0 0 0.0

1-40 1-60
10 10

10.5 12.8
6.3 8.1

1-20 1-60
20 20

15.2 15.8
6.1 8.2

1-20 1-60
10 20

13.9 15.7
6.2 8.4
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TABLE 4.23 RE~LT$WATER OJALITY ANALYSIS FOR SENTINEL IØJSENOLDS IN THE FIRST SET DURING BASELINE,
3 AIm 6 MONTHS SURVEY. - General s~L1ng Inforastlan -

Ca): S~tes fro. r~n-st.ritiz.d ~s onty

OBSERVATION

BASELINE 3 - MONTHS 6 - MONTHS

INTERV. CONTROL
MR. % NI. Z

INTERV. CONTROL
MR. X MR. X

INTERV. CONTROL
NH. Z MR. %

TOTAL SCl$EHOLDS ~VEYED 20 20 20 20 20 20

- TOTAL NB OF FORMS ENTERED
-NR0FFOW~FCRPfJFSONLY
-NROFIIOJSEHOLDSMOTUSINGAZIR
- TOTAL NI OF ZIRS ANALYSED

20 20
0 0
0 0

20 20

38 20
18 0
3 3

17 17

32 25
12 5
4 5

16 15

-NROFIIOUSEIIOLDSHOTUSINGPIJIPS
- TOTAL NI OF PUlP SAMPLES

0 0
20 20

0 0
38 20

0 0
32 25

- NI Of SAILES FRONUNICEF PLJIPS
- NI Of SAMPLESWITH STERILIZED SPOUT

0 0
0 0

20 0
8 0

16 0
0 0

TABLE 4.24 RESULTS WATER OJALITY ANALYSIS FOR SENTINEL HOUSEHOLDS IN THE FIRST SET DURING BASELINE,
3 AND 6 MONTHSSURVEY- Bacteriological water c~.iaL I ty z i r and p~ -

OBSERVATION

BASELINE 3 - MONTHS 6 - MONTHS

INTERV. CONTROL
HR. Z MR. X

IMTERV. CONTROL
HR. Z HR. ~

INTERV. CONTROL
HR. % HR. X

TOTAL MR OF ZIRS ANALYSED 20 100.0 20 100.0 17 100.0 17 100.0 16 100.0 15 100.0

RESULTS MCTERIOLOG1CAL ANALYSIS ZIRS
rw of positive tu.*es 0

~ nr of positive tt~es 1
* rw of positive tIA3es * 2
a rv of positive ti±es 3
~ nr of positive tILes ~ 6
~ nr of positive tt~es = 5

1 5.0 0 0.0
0 0.0 0 0.0
0 0.0 0 0.0
0 0.0 1 5.0
0 0.0 2 10.0

19 95.0 17 85.0

0 0.0 0 0.0
0 0.0 0 0.0
1 5.9 0 0.0
0 0.0 1 5.0
1 5.9 2 11.8

15 88.2 14 82.4

0 0.0 0 0.0
0 0.0 0 0.0
0 0.0 1 6.7
1 6.3 0 0.0
2 12.5 1 6.7

13 81.3 13 86.7

TOTAL S Of ZIR SAMPLES CONTAMINATED 95.0 100.0 100.0 100.0 100.0 100.0

TOTAL MR OF PIJWS ANALYZED (a) 20 100.0 20 100.0 30 100.0 20 100.0 32 100.0 25 100.0

RESULTS BACTERIOLOGICAL ANALYSIS PLIlPS
* ,w of positive t~es 0
~ nr of positive t*.~es 1
* rw of positive tt~es 2
a rir of positive tt~es= 3
* rr of positive tttes 4
* nr of positive tttes = 5

5 25.0 6 30.0
3 15.0 1 5.0
0 0.0 3 15.0
2 10.0 0 0.0
2 10.0 0 0.0
8 40.0 10 50.0

8 26.7 9 45.0
2 6.7 2 10.0
2 6.7 2 10.0
4 13.3 0 0.0
3 10.0 1 5.0

11 36.7 6 30.0

14 43.8 11 44.0
2 6.3 2 8.0
2 6.3 4 16.0
1 3.1 4 16.0
3 9.4 1 4.0

10 31.3 3 12.0

- TOTAL S OF PUlP SAMPLES CONTAMINATED C~) 750 70.0 73.3 55.0 56.3 56.0

[WACO B. V.ISPAAC
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21
63
0

18 28.6
3 4.8
6 9.5
2 3.2
3 4.8

31 49.2

71.4

(B): S~Les frou non-steriLized onLy

21
42
21

10 47.6
5 23.8
2 9.5
2 9.5
0 0.0
2 9.5

52.6

21
21
0

17 81.0
1 4.8
1 4.8
1 4.8
0 0.0
1 4.8

19.0

TABLE 4.26 RESULTS WATER QUALITY ANALYSIS FOR SENTINEL HOUSEHOLDS IN THE FIRST SET Dt~ING BASELINE
FOR TRADITIONAL HAMOPLIlPS AND ZERO TINE FOR NEWUNICEF PIJIPS - Ch~icaL analysis -

(B): analysed cRirir~3 ~nth survey

TABLE 4.25 RESULTS NITEB QUALITY ANALYSIS FOR ALL SWUNICEF PUFS IN
3 6 I~ITHS9JI~T
- Bacteriological anslysis -

ZERO-TINE 3-MONTHS 6-MONTHS -

HR. S MR. S NB. S

FiRST SET AT ~-TINE,

TOTAL NB OF UNICEF PUWSINSTALLED
TOTAL NI OF SAItES TAICEN
MR. OF SAMPLES FIOl STERIL. PIJS

RE~.LTSBACTERIOLOGICAL AMALYSIS(B)
* iv-. of positive t~àes 0
• nr. of positive tt~es 1
* rw. of positive ttt.s 2
* rw. of positive tt~es 3
* nr. of positive t~es 4
* ~.j of positive tt~es 5

TOTAL S OF SAMPLES CONTAMINATED

0a OBSERVATION

BASELINE ZERO TIME

ZHTERV. CONTROL
HR. MR.

IMTERV. CONTROL
NB. HR.

RESULTS CHEMICAL ANALYSIS
TOTAL HR OF S1JFLES ANALYSED 20 20 21

16 CHLORIDE (~I()
Range
Median
~
Std.Dev.

17 IRON (~Jt)
Rang.
Median
Mean
Std.D.v.

18 HARDNESS (~ CCO3/t)
Rang.
MedIan
Mean
Std.D.v.

19 p11 C-)
Range

-~Medi~i
~

~--

SE (B~CNDFI)
R~s
MedIan
Mean
Std.Dev

20 - 240 15 - 50
71 22.3

25.8
62.7 9.4

0.1 - 0.4 0.1 -1.2
0.1 0.2
0.2 0.3
0.1 0.3

~
154-680 230-490
335 376
375 368
124 71

7.4-7.9 72-7.9
7.4 7.7
7.6 7.7
0.2 0.2

0-1.2 0-1.1
0.5 0.5
05 0.5
0.3 0.6

141

0.8

500

80
-~-

0.8
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