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(1) Strengthen scientific basis for 
decision-making  

(2) Enhance capacity in 
developing countries  

(3) Provide training and learning 
opportunities for faculty & 
students 

(4) Improve health & well-being of 
households 



Making water work… 

… for public health 

… for economic development 

… for the long term 



Current paradigm 
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~890 million 
people using 
unimproved 
sources in 
2008 (JMP) 



Non-networked solutions 

~2.1 billion people 
using improved point 

sources in 2008 
(JMP) 
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Non-networked solutions 



Limited health benefits 

Respiratory 
 infections 

HIV/AIDS Diarrheal 
disease 

TB Malaria Measles 

Over age 5 

Under age 5 

D
ea

th
s 

in
 m

ill
io

ns
 

Source: WHO 
2004 
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~5000 children 
under 5 years of age 
die every day from 
diarrheal diseases. 

Leading infectious causes of death, 2002 



Water is vulnerable 

~35 
CFU / 
100 mL 

WHO 
standard 

0.5 CFU/100 mL 
(detection limit) 

E. coli in borewell water at source, stored 
in home: Dar es Salaam, Tanzania 



Water is heavy 
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Source: Batteson, Davey et al., 1998  
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Liters/
capita/

day 

Fetching time (minutes) 
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Median time 
cost / HH / 
year (days) 

Median price 
paid per m3 of 
water (US$) 

Median water 
use (liters / 

person / day) 

Household  
tap (n=361) 

1 0.44 31 

Public 
tap(n=161) 

76 1.90 13 

River 
(n=317) 

61 0 10 

Time and money costs 



Sustainability challenges 

•

•

•



Sustainability challenges 



Mapping household risk 

Location of soil sample 

Food preparation 

Household floor 

House entrance 

Latrine entrance 

Latrine  
floor 

Water activities 

H-L midpoint 

No activities 



Following the water 

Utensil 

cleaned  

Water 

collected 



Testing interventions 

Respondent s 
water (CFU per 
100mL E. coli) 

Median value 
for HHs in 
neighborhood 

Low <10 CFU/100mL 

Medium  11-100 CFU 

High  >100 CFU 



Water for livelihoods 

• 2/3 of ~5700 households in Colombia, Kenya &   

       Senegal earn income from water-using activities 

• Productive use -> cost recovery 

• Wealthier households benefit more 

 



Expanding household-level service 
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Photo: Valentina Zuin WaterCredit program: 

>50,000 loans issued, 97% repayment rate 

90% female borrowers 
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Extra slides 



Source: World Health Organisation, 2000 



Access to water services by 
freshwater availability 

Data source: UNICEF/WHO Joint Monitoring Program, 2004 

Per-capita fresh water availability (ln m3) 
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Are simple solutions really cheap? 

Ave. 
handpump 
life (yrs.) 

Total 
handpumps 

installed 

Number 
working in 

Year 20 

% working 
in year 20 

% built in year 
20 that are 

replacements 

5 55,100 17,200 31% 80% 

10 55,100 31,800 58% 58% 

20 55,100 45,300 82% 27% 

Initial Conditions: 1500 HPs installed in Year 1; a 6% annual construction 
capacity increase; max lifespan is 2x avg. lifespan; normal O&M, but no 
rehabilitation considered. 



Freshwater availability 

Source: De Fraiture et al., International Water Management Institute 

Little / no scarcity 

Physical scarcity 

Approaching physical scarcity 

Economic scarcity 

Not estimated 
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