
ÅInformal settlementin manydevelopingcountriesin theworld are
overwhelmed by lack of essential infrastructure, scarce and
strained resources, which causes significant public health
problems.

ÅNairobi, the largest city in Kenya, has several informal
settlements,which lack systemsfor managinghumanexcreta.

ÅThis researchpaper, we closely examined the human waste
managementproblem in the Viwandani informal settlementin
Nairobi,Kenya.

ÅScarce, unsafe, and unhygienic sanitation facilities result in
multiple and overlapping health problems in urban informal
settlements.

Introduction

Problem Statement

Study Area

Methods

Å 90% of toilets that were mappedare within the boundaryof 30
metersawayfrom theriver andcleanwaterpoints.

Å 75% of Mukuruslumresidentsreportedhavingpoorhealth.

Å This is attributedto poorsanitationandpoormanagementof faecal
materials.

Results

Recommendations and Conclusions 

ÅWe have shown how self-rated health varies by different environmental

conditionsin Viwandaniandthespatialdistributionof toilet facilities.

ÅBasedon theanalysisof availabletoiletsandtheir distribution,action need

to be undertakento improvetheliving conditionsof slumdwellers.

ÅThesestrategicactionsplansneedto be developednot only at the sector

level (e.g. water),butalsoatneighborhoods.

ÅSlumupgradingprojectsshouldbeactualizedgraduallyin termsof not only

water supply systembut also basic servicessuch as housing,electricity,

roadandsanitation.

ÅSanitationprogramsmust encouragethe safedisposalof Humanfecesin

orderto producemaximumhealthgains

ÅAlthough respondentsin Mukuru- Viwandani slumswere using improved

water suppliessuch as kiosks and private vendorsthrough water pipes,

accessto quality water in termsof availability, physicalaccessibilityand

economic accessibility based on international guidelines and national

policieswasnotsufficient,exposingthemto diseases.
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GIS Analysis of Human Excreta Management in Slum areas and its 
impacts on the Environment -Viwandani, Nairobi Kenya

ÅMukuru is a slum locatedto theSoutheasternsideof Nairobi, in Embakasi

sub-countyandis oneof the largestslumsin thecity alongwith Kiberaand

Mathare.

ÅThe2009Censusresultsshowthepopulationof Mukuru as255,094, spread

into 4 main villages, namely Mukuru Nyayo32 (53,303), Mukuru Kwa

Njenga(130,401), Landi Mawe (26,509), andViwandani (44,881) (KNBS,

2010a; 34-36).

ÅUrban slumsdo not haveofficial demographicnumbersbecauseslumsare

not recognizedofficially.

ÅMapsof Nairobi almostuniversallyshowslumsasunoccupiedland(Karanja

& Makau, 2006).

ÅThis studynarroweddownto Viwandaniarea,locatedin ImaraDaimaward,

EmbakasiConstituency

ÅTherearemoretoiletsnextto theriver downstream.

Table 1: Percentage of Complaints for slum dwellers for the past six months (Source; 

Mukuru health center- June 2018).

Toilets near a River (Nairobi 

River)                                                                                      

Clean water tanks near toilets

Waste water discharge directed into the 

river

ÅReviewingliteratureonslumsanitationin Nairobi.

ÅCarryingoutasurveyon thequalityof life within theslum.

ÅMapping Physical locations of environmentalsanitation facilities

(water accesspoints, latrines) in Mukuru slums-Viwandani and

enteredinto aGeographicInformationSystem(GIS) database.

Approach and Data Source

Table 2. Respondentsô scores on their quality of life source: KIM USUK 2013

Quality of life Survey

ÅThere were 76% of the respondentsin Mukuru that respondedthat their

qualityof life wasñVeryPooròorñPoorò.

ÅA 65 percentof the slum dwellers that were interviewedrespondedwith

dissatisfactionwith watersupply.

ÅOf the65%, 71% claim thereis inadequatenumberof toiletswithin theslum,

and the onesavailableare situatednext to the river, cleanwater tank, and

thereis frequentopendefecation,which exposesthemto diarrheaandfood

contamination.
ÅAccording to slum dwellers, there are 3 sectorsamong water, housing

electricity, road, toilet, income and sewagewhich could be prioritized to

improvetheir quality of life. Respondentsin Mukuru selectedwater (30%),

toilets(25%) andincome(17%) aspriorities

Kernel Density

ÅKernel Densitycalculatesthe densityof featuresin a neighborhoodaround

thosefeatures. It canbecalculatedfor bothpointandline features.

ÅWe chosethis tool to calculatethedistributionof toiletsandthecleanwater

tanksthat are closeproximity to eachother,and the colocationwithin the

radiusof 30metersfrom themainriver.

ÅWe alsouseda bandwidth (mostimportantcriteria)of h=0.5 sincethereis a

highconcentrationof toiletsdownstream.

ÅThechoiceof bandwidthwill affecttheoutcomeof theresults. Thelargerthe

bandwidth,thelargerthehotspots.

ÅUsing Normal distribution over other univariate kernel density functions

givesperfectsmoothingandis unbounded.

ÅChildren in Mukuru slums are always experiencingchronic diarrheaeach

newday.

ÅThis hasbeenattributedto mostwaterpointslocatedneartoilet facilities as

well asdueto opendefecation.

Å82% of waterpoints in the slum arewithin 30 metersfrom the toilets, this

hasbroughtabouthealthissueswithin theslum.
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Type of Disease Frequency Percentage

Diarrhoea 323 33

Diabetes 215 22

Typhoid 200 20

Fever 105 11

Malaria 72 7

Skin rash 65 7

TOTAL 980 100

Water distribution

ÅEstablishedtheconditionsof toiletsin Viwandaniarea

ÅCheckingon totalpopulationof slumdwellerssharinga public toilet

ÅEstablishedthe location of housingand distancefrom the River (Nairobi

River)

ÅEstablishedcolocationof toilets with Cleanwater points within the study

area

ÅAnalyzingthedistributionof toiletsandCleanwaterpoints

Life quality survey
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