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TTHE GILLOBAL ISSUE

> Glebally, 1.1 billien people
lack access to an ‘Improved”
dinking water source

> L7 milhien deatins anpually are
fromrunNsaie Water, sanitation; &
yQIERE
o= 906 el tHESE deathisin childien
» Virtually all'in developing countries

Millenium Develepment Goals
To halve by 2015 the proportion of people witheut
sustainalble aceess to safe drnking water




HOUSEHOL D DRINKING WATER

TREATMENT AND SAFE STORAGE
(HWTS) B

> [reats water at the point of use
> Made out of local materials

> Relatively cheap

> Hard te Implement




PURE FIOME WATER ITEAM

"

2 Ghanalan social entrepreneurs
MIT engineering and BUSINESS  team
| ocall Partners: WorlalVision
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PURE HOME WATER

> Selling Heusehold
ireatment Products




GHANA BACKGROUND

> Genernal

o \West Afilica

o Poepulatien: 21 millien

o S|ze: ~ Oregon

s tanguage

o Englishranciever 60Nzl

> Project

e Fieldwork: January 2-27th

» Northern Region

o Accra, Kumasi -> Tamale



Collection and Representation of GIS
Data to Aid HWTS Implementation in
the Northern Region of Ghana

Jenny VanCaIcar
Aprll 28th 2006



THESIS OBJECTIVE

> Perfiorm reconnaissance to see what kind
off spatial andl statistical infermation Was
availlanle.
s [DEMOAIEPRICS
o HHealth
s \Waterand Sanitateninirastrtctue

> Display information in a way that Is useful
to Pure Home Water, future MIT teams
and other interested parties.



WHAT IS GIS?

> A way teview: and
analyze data fliema
geogiapnic
PErSpPEeclive

> Spaitialfeattres can

PECONNECIEd 16
statistical information

> Overlaying ofi data
layers to show
Interrelations




CURRENT SITUATION

> Paper Maps within Ghana are frem the
1960's and 1970’'s and! contain little
relevant Infermation.

> Ghana Statisticall Senvice provides a
Wealtihr e statisticalinieratien:

o Y EarZ000 Census
« 2003 Health and Living Standards Survey.

> GIS work beginning| but focused! in the
capital of Accera



Percentage of Children Under

Five Years of Age With Diarrhea

13.9
Brong Ahafo

14.4 '.|- r Accra
Western

Data: Ghana Statistical Service, 2003
Map: J. VanCalcar, 2006

Mortality Rates for Children Under
Five Years of Age Per 1000 Births

79

Upper East

Brong Ahafo

Ashanti

Data: Ghana Statistical Service, 2003
Map: J. VanCalcar, 2006




PROJECT LOCATION

tavionge,
Bolgatanga

Original Six
Districts of Pure
Home Focus

Northern Region
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Types of Water Sources
Used by Households

- Fipe Inside the Home
- Fipe Cutside the Home
- Tanker

I el

[j Borehole

:| Spring or Rain Water

Data: Ghana Statistical Service, 2003
Map: J. VanCalcar, 2006




Percentage Use of Improved and > Improved Sources

Unimproved Drin king Water Sources . Boreholes
@ o -'m,'m » Household
- )" & _,, connection
] |rr|F-.r.--.-..-H.-1 _ - mmﬁ L S » Public standpipe
oroved _;:_;paugmamﬂn G SaT]m mﬁﬁm“ s Rainwater harveSting
R " S ._-:!' . Protected springs and
m.'mﬁ N ! dugjwells

> UnRiImpreved SeUICEs

o All stiace water
sSources

o Unprotected springs
and dug wells

o Ilanker trucks
o \Vendor water

Data: Ghana Statistical Service, 2003
Map: J. VanCalcar, 2006

1 million out of 1.8 million people in the Northern Region are currently
using an unimproved source



Types of Sanitation Facilities
Used by Househ_olds

_____Savelugu-Nanton'

| Tolon-Kumbungu
/ Tamale

Latrine in the process of
being built




VILLAGE DATABASE

> lake a closer look at the characteristics of
Individual villages.

Number of
Villages
According to the
Gazetteer
Tamale 140 85 86%
Savelugu 148 109 82%

Tolon 251 137 58%

Number of  Percentage of
Villages on  the Population
the Map Accounted For




Villages With Health Clinics Within Tamale District

Legend

) Yillage With a Health Clinic
& Yillage Without
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Population of Villages within Savelugu District
Saakpule

Legend Population: 116
o Lnknaown
2 1-1000 | Community Leaders: Ibrahim Alhassan, Zenabu lbrahima, Alhassan Yakubu

@ 10015000 imbunga

@ 500110000 (e Traditional Water Source: One dug-out pond

@ o 00w 1 |Local Market Day: Every six days (in Diare)

ICommon Health Issues: 1. Malaria

2. Diarrhea

3. Dysentery

4. Guinea worm infection
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ingE "
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Tigla Ghangs i 2 Schools: None

il L
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IS GIS APPROPRIATE?

> llechnolegies fromithe
develepediworldidernot
RECEeSSsarily transierto
HerdevelopineWoerie:
o Cost
o [EchnIcCallexXpertise

> IS the output werth the
effort?

o Planning
o Data Management




CROSS-SECTIONAL
EPIDEMIOLOGICAL STUDY

On Water andl Sanitation Practices in the Norther Region off Ghana

Rachel Peletz
April 28, 2006



> Salitation pPraclces
> PlodUCH EeanacK
» GIS anaWaleesting

Iniormation for
Pure Home VWwater

\7

> \/\/ochJ Healtn Organization
International Network



COMMUNITIES SURVEYED

50 Households, 7 Communities, Mothers Interviewed

Diare
Bunglung
Libga

Kaleriga @ Technology

Jisonayili m No Technology

Vitin Estates

Barracks

Number of households




GENERAL SURVEY RESULTS

WAWIE(West Africa Water Initrative) Indicators

 ACCESSHONSaIENVaIErE6AYs
o |mpreved water seurce always availainle

~ Accass g Acec|tiziie Selltatilon: 46%
o Latrine or flush toilet source always available

> Apprepriate Hand Washings 86%
o Mothers always wash hands at appropriate times



DIARRHEAL PREVAILENCE

> OverallPrevalence = 5%
o 5% (39/724) of allfpeople suiiered
fliem diarrhea at time of study,
—ChildrEenuneemiveneans=16%

. 1696 (17/109) of children under five
suiiened from didniea ar umerofistudy: . _

Children under 5 are at the
greatest risk for diarrheal ilinesses




Percentage of Children Under
Five Years of Age With Diarrhea
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H2S BACTERIA HOUSEHOLD
WATER TTESTING

Water sources




COMMUNITIES

TRADITIONAL




IMPROVED WATER SOURCE

Impreved=Boerehole; Tap, Standpipe
Not Improved=Dam, Dugeut, Tanker Truck

Traditional Communities Non-Traditional Communities
(Libga, Kaleriga, Bunglung, Diare) (Barracks, Vitin Estates, Jisonayili)

Mot Improved
18%

Mot Improved Improved
50% 50%

Improved
82%




SANITATION

Jollet facilities = latrines and flush tollets
No tellet facllity’ = firee range’ (lields)

Traditional Communitites Non-Traditional

(Kalergia, Libga, Bunglung, Diare) (Barracks, Vitin Estates, Jisonayili)
Mo toliet facility
Toilet facility 2%
7% &

g El E.:"EI

( I |
No toliet facility | |

Toilet facility
05%




USER PERCEPTIONS

Technology: still'in use

93%

Changes inwater

00% ) = Better
20% = ihe Same

RECOMMERG
[EChneIegY LeIGIIESS

100%

Noticeable health
Imprevements

87% -

94% of households without product are
Interested In treating their water




H2S BACTERIA HOUSEHOLD
WATER TESTING

Product Perfermance

Tamakloe

W Bacteria
Out 0 B No Bacteria

Number of Samples




RELATIVE RISK ANALYSIS

Diarrheal No Diarrheal
lliness lliIness

Eilters 1 10

NG Ellters 18 24

Odds Ratio=_(1x21) = 0.12 Statistically significant (p<.001)

(18x10)

Households with filters have 12%6 of the risk (78% less risk) of having
diarrheal illness in the home compared to households without filters



PRODUCT PRICING FEEDBACK

Average willingness to pay = $9
Product cost = $18

Willingness to Pay

Price ($US)




CONCLUSIONS

> Positive! ieedbhack firoml CUSIOmErs
o Adoplion;rate: 93% (14/15)) efi ieuseholds

~ Greziiasi plaeel Ir) irztelfilorizll copnlnitiplliles
o [LaCKI Ol cleaniwvaterrandiadeguaie sanitaiien

o Higher prevalence of diarrheal illness for
children under 5
5% non-traditional
18% traditional



*. ousehold Ceramic Water Filter
atlon usmg Three Slmple Low-

-Adwsor S Mur=t¢
.,'Aprll 28, 2006\ 5
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INTRODUCTION

Motivations Simple and! Low-Cost
Viethods for Drnking Water llesting:

> Eatalldiseases iniGhana mainly linked 1o, poor water &
Sanitation:

> In NorhemiGhana:

B

> Poverty in Northern Ghana:




RESEARCH OBJECTIVES

> Assessment and Comparison of Simple and |_ow-Cost
Micrehial Indicator Viethods o the Basis of 6l Screening
Critena:

- Cost

- Ease of use

- Ease of interpretation

- Labor requirements to complete test
- Level of skill required

- User acceptability

> Analysis of Water Samples from Dams and
Rivers around Tamale

> Microbial Assessment of the Eilters sold by Pure
Home \Water Ghana




RESULTS: PHW FILTERS vs. INDIAN

FILTER

Flow Rates of Filters in Tamale

Avg. 1.06L/hr

Avg. 0.55L/hr

O After 1 Hour
m After 2 Hours

O After 3 Hours

Flow Rate (L/Hr)

Test Performed with
Tap Water



RESULTS: PHW FILTERS vs. INDIAN

FILTER
> llamakloee s the best performer

® Porosity is all over the bucket (great surface area)
® Decrease In water head greatly: affect the filter

» Indian filter 1s second

® Candle = Greater sulfiace than Nasupa until a certam helght of
Water in tep hucket

> Nasllozl |s tre Worst garformear
> WHO (Z004): < /.51C/ID-person IS necessary»

Tamakloe | 25.5L./D

Nnsupa 8.2L/D

Indian 13.1L/D




MATERIALS & METHODS

> oV PetriElm

Esherishia coli

> Viembrane Eiltration
(mEEohBlue)

i Lol Colion) Esherishia coli + Total
Collierm




Total Coliform . N
R
- producing
bacteria

Fecal Coliform
E. coli

FC: Able to grow at 44.2°C

EC: Some E. coli able to
grow at 37°C

TC: Multiply at 37°C




R ES U LTS Percentof CoIiformsFIi?I?er?Soivne_?_abmyall\llgsupa and Tamakloe
SACTERIA | '
[REMOVAL
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RESULTS: BACTERIA REMOVAL

P/A of H,S-Producing Bacteria in Filters for the Dam by S' Mary
School Water Samples

rbid Results Obtained
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Yellow Tul

Perce

> P/IA H,S generally suppoerted the results for
all three filters

> Intersted In the methods comparison

o H2S vs. 3M and ME
o SMVS. ME




TC Removal (%) | EC Removal (%)

. Flow Rate Fa Mb a Mb H_S (Filtered
e || o1 --_

Tamakloe 1 06 99 55

14 (20L)
Indian 16 (24L)
18 (27L)

> lamaklee Is the most efficient (silver coating, smallipore size)
> Remoyve Nnsupa irem: sells untiiimprevement eiftne candle
indiantiier & Nnusparilier(Second candie) gel contaminaied
(Candier acuvaied canen?)



RESULTS: 3M vs. ME

Comparison of Petrifilm vs. Membrane Filtration (m-ColiBlue medium)

for Total Coliform Enumeration Al’e 3M and MF
Significantly Different?
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> niervel of Caonilcares
sat ait 95U

m-ColiBlue - Log (CFU/100m| +10 CFU/100m )

Prohability: > 5%

NG signiiicant diifierence
PEWEER| the tests.



RESULTS: WATER SOURCES
CONTAMINATION ASSESSMENT

MF (CFU /IOOmL) 3M (CFU /100mL)

Dam by S' Mary




CONCLUSION: The 6 Scree
Critena

Requirement
Interpretation

VI » H2S should not be recommended

» 3M should be recommended at high level of
<)y contamination (dams, dugouts, rivers)

»MF should be recommended at low level of
contamination (tap water, water coming out of the

AP filter)




RECOMMENDATIONS

> Concentrate on lewernng prices or finding
alternatives

o Vianufactiling Within: Famaile
s Selarrdisinieciion

> Plan iewWierhest spread e teclhineloay.

o [Nrough other organizations (Shell gas
stations, midwives, schools, clinics)

o Advertising



THANK YOU!
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