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What works in preventing What works in preventing p gp g
waterwater‐‐related diseases: related diseases: 
Infrastructure solutions?Infrastructure solutions?

Duncan Mara University of Leeds UKDuncan Mara, University of Leeds, UK



From our programme:From our programme:

“Infrastructure solutionsInfrastructure solutions 
have a mixed record. 

What have we learned?What have we learned? 

How can it be improved?”How can it be improved?



Wh t d KNOW?What do we KNOW?

•Waterborne diseases•Waterborne diseases

•Water‐washed diseases•Water‐washed diseases

•Water‐based diseasesWater based diseases

•Water‐related insectWater related insect 
vector diseases



But we also know:But we also know:

Water, Sanitation, and Hygiene

But, really to improve health, it’s

Hygiene, Sanitation and WaterHygiene, Sanitation and Water

Water supply improvements on their own 
(i i i h i(i.e., no sanitation, no hygiene 

education) do NOTNOT improve health) p
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Di h l di (DD) i idDi h l di (DD) i idDiarrhoeal disease (DD) incidence      Diarrhoeal disease (DD) incidence      
per person per yearper person per yearper person per year per person per year 

by region and age in 2000 by region and age in 2000 

Region DD incidence
in all ages

DD incidence
in 0−4 year olds

DD incidence
in 5−80+ year oldsin all ages in 0−4 year olds in 5−80+ year olds

Industrialized
countries

0.2 0.2–1.7 0.1–0.2

DevelopingDeveloping
countriescountries

0.80.8––1.31.3 2.42.4––5.25.2 0.40.4––0.60.6
Global
average

0.7 3.7 0.4

Source: WHOSource: WHO
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What’s our World becoming?What’s our World becoming?What s our World becoming?What s our World becoming?



A        A        A        A        
waterwater--waterwater--
short     short     short     short     
worldworldworldworld



9 World populationWorld population
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and also and also ...

an       an       
urban urban 
worldworld



Source: World Urbanization Prospects: The 2007 RevisionSource: World Urbanization Prospects: The 2007 Revision



Source: World Urbanization Prospects: The 2007 Revision

Actually aActually a poorpoor urban worldurban world

Source: World Urbanization Prospects: The 2007 Revision

Actually aActually a poor poor urban worldurban world





JOHANNESBURG, 13 July 2009 (IRIN):JOHANNESBURG, 13 July 2009 (IRIN):

The number of poor and foodThe number of poor and food‐‐insecureinsecureThe number of poor and foodThe number of poor and food‐‐insecure insecure 
people in developing countries is increasing people in developing countries is increasing 
more quickly in urban areas than in rural more quickly in urban areas than in rural 
areas, and could be dropping off the policyareas, and could be dropping off the policyareas, and could be dropping off the policy areas, and could be dropping off the policy 
radar, says new research by the USDA.* radar, says new research by the USDA.* 

**Food Security Assessment 2008Food Security Assessment 2008 0909**Food Security Assessment 2008Food Security Assessment 2008‐‐09.09.



But we need But we need ...

a world  a world  a world  a world  
with        with        

better better 
informinform--
ationation



The UNThe UN HABITAT Lake VictoriaHABITAT Lake VictoriaThe UNThe UN--HABITAT Lake Victoria HABITAT Lake Victoria 
Water and Sanitation InitiativeWater and Sanitation Initiative

Ad tAd t I dI d W t S liW t S li‘‘AdequateAdequate’’ vs. vs. ‘‘ImprovedImproved’’ Water SuppliesWater Supplies
Case study: Case study: 

Five secondary urban centres in Western KenyaFive secondary urban centres in Western Kenya



Access to ‘improved’ water decreases        Access to ‘improved’ water decreases        
h i ( 20 l d) i id dh i ( 20 l d) i id dwhen quantity (<20 lcd) is considered when quantity (<20 lcd) is considered 

(JMP definition)(JMP definition)
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Access to ‘improved’ water decreases Access to ‘improved’ water decreases 
dramatically when quantity (<20 lcd) costdramatically when quantity (<20 lcd) costdramatically when quantity (<20 lcd), cost dramatically when quantity (<20 lcd), cost 

(>10% of income), and the burden of fetching (>10% of income), and the burden of fetching 

100
Percent water (>1 hour/day), are considered: water (>1 hour/day), are considered: 
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Access to ‘adequate’ waterAccess to ‘adequate’ waterAccess to adequate  waterAccess to adequate  water



Rural areasRural areas
On‐site water
→ handpumps (inc. new “maintenance‐
free” pumps) boreholesfree  pumps), boreholes
“Ownership”
Operation & maintenance (VLOMM, local 
women)women) 
At least 20 liters/person day, preferably 

d i l l dmore, and conveniently located.



Rural areasRural areas
Off‐site water
→ gravity schemes



Small towns & Large villagesSmall towns & Large villages

• Often “quite urban”, but poor technical 
capacity, so:capacity, so:

• Aggregation (to achieve some economy 
of scale)



High‐density low‐incomeHigh density low income 
urban areasurban areas

• Well known that the poor pay far more per e o t at t e poo pay a o e pe
m3 of water than the non‐poor connected to 
urban reticulation system so:urban reticulation system, so:

• NO CONNECTION FEES!

• Water supply (and sanitation) cooperatives

• For the poor & the very poor “standpipestandpipe• For the poor & the very poor  standpipe standpipe 
cooperativescooperatives” with each member household 

h l k fpaying something like 1% of minimum wage



A lesson from sanitationA lesson from sanitation

In high-density low-income g y
urban areas (inc. slums),          

if individual household systems 
unaffordable then useunaffordable, then use

‘SPARC-style’ community-SPARC-style  community-
managed  sanitation blocksg



Community-managed sanitation Community managed sanitation 
block in Kibera, Nairobi



Biogas generator



Top floor: community meeting room and Top floor: community meeting room and 
kitchen (biogas used for cooking)



If communities in high density lowIf communities in high-density low-
income urban slum areas can 
manage their own sanitation, then 
surely they can also manage theirsurely they can also manage their 
own water supply?



If communities in high density lowIf communities in high-density low-
income urban slum areas can 
manage their own sanitation, then 
surely they can also manage theirsurely they can also manage their 
own water supply?

In fact they’re already doing so as y y g
there’s a water supply to each 
community managed sanitationcommunity-managed sanitation 
block.



We also need We also need ...
a world  a world  

with        with        
b tt  b tt  better better 

informed informed informed informed 
professprofess--professprofess--
ionalsionals



• We have to get knowledge of all• We have to get knowledge of all 
appropriate water supply pp p pp y
technologies to those in 
G t b t l dGovernment, but also and more 
importantly to those in localimportantly to those in local
government
• This is a MAJOR challenge!

No substitute for knowledge!No substitute for knowledge!



An example p
of ‘forgotten’ 
k l dknowledge

1986



D k b t?Does everyone know about?

•Waterborne diseases•Waterborne diseases

•Water‐washed diseases•Water‐washed diseases

•Water‐based diseasesWater based diseases

•Water‐related insectWater related insect 
vector diseases
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Another example of lost knowledge:
(1991)* fEsrey et al. (1991)* said in fact:

“In the studies reporting a health benefit, the “In the studies reporting a health benefit, the p g ,p g ,
water supply was piped into or near the home, water supply was piped into or near the home, 
whereas in those studies reporting no benefit,whereas in those studies reporting no benefit,whereas in those studies reporting no benefit, whereas in those studies reporting no benefit, 
the improved water supplies were protected the improved water supplies were protected 
wells tubewells and standpipes ”wells tubewells and standpipes ”wells, tubewells, and standpipes.  wells, tubewells, and standpipes.  
►►49% median reduction in diarrheal 49% median reduction in diarrheal 
di f 12 di 63% f hdi f 12 di 63% f hdisease from 12 studies; 63% from the two disease from 12 studies; 63% from the two 
better studies better studies − much more than the usually y
quoted reductions of ~15−20%
“Found” by“Found” by CairncrossCairncross && ValdmanisValdmanis (DCPP WP #28, 2004)(DCPP WP #28, 2004)Found  by Found  by CairncrossCairncross & & ValdmanisValdmanis (DCPP WP #28, 2004)(DCPP WP #28, 2004)
*Bulletin of the World Health Organization 69(5):609−621.
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*Bulletin of the World Health Organization 69(5):609−621.



C d i i l t  liC d i i l t  liCondominial water suppliesCondominial water supplies

H i bl kH i bl kHousing blockHousing block

● ●●●
● ● ●

●●
Water 

supply ● ● ●

One connectionOne connection Block residents pay forBlock residents pay forOne connection One connection 
per blockper block

Block residents pay for                 Block residents pay for                 
inin--block block pipeworkpipework and fittingsand fittings



Comparative costs (1997 US$) ofComparative costs (1997 US$) of 
conventional and condominial water supplies 

in Parauapebas Pará north Brazilin Parauapebas, Pará, north Brazil

Item
Conventional supply* Condominial supply*

Total
t

Cost per 
ti a

Total
t

Cost per 
ti bcost connectiona cost connectionb

Excavation 454,000 88 101,000 19

Pipes 407,000 79 129,000 25

Total 861 000 167167 230 000 4545Total 861,000 167167 230,000 4545

*M lti lM lti l t it i h lih li 250250 lit d 90% ti t*MultipleMultiple--tap intap in--house supplieshouse supplies, 250250 litres per person per day, 90% connection rate
a individual household connections; b individual condominium connections.

Source: Melo (2005).



Change outdated waterChange outdated waterChange outdated water Change outdated water 
supply design codessupply design codessupply design codes supply design codes 
and local regulations/and local regulations/and local regulations/ and local regulations/ 
byebye--laws to permit uselaws to permit usebyebye--laws to permit use laws to permit use 
of proof pro--poor systemspoor systemsof proof pro poor systemspoor systems



From our programme:From our programme:

“Infrastructure solutionsInfrastructure solutions 
have a mixed record. 

What have we learned?What have we learned? 

How can it be improved?”How can it be improved?



CONCLUSIONSCONCLUSIONSCONCLUSIONSCONCLUSIONS
• Infrastructure works if you do it y
right!

•Key is to choose the right infra‐
d i i lstructure, design it properly,  

install it correctly then do regularinstall it correctly, then do regular 
preventive O&M.p



Conclusions continuedConclusions, continued

BUT we need to do more on 
(hygiene education (“mass 

h i d ti ”) dhygiene education”) and 
promote/install sanitation topromote/install sanitation to 
help maximize health benefitshelp maximize health benefits 
from improved water supplies.p pp
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