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The NeedThe Need

•• 1.8 billion children fall ill annually from 1.8 billion children fall ill annually from 
preventablepreventable waterborne diseaseswaterborne diseases

••1 in 4 people lack access to 1 in 4 people lack access to 
an “improved” water supplyan “improved” water supply

•• 5 million of these children die 5 million of these children die 

A child dies every 8 seconds!A child dies every 8 seconds!



No Perfect Solution…No Perfect Solution…
TechnologyTechnology DisadvantagesDisadvantages
Treatment plantsTreatment plants Expensive, infrastructure, difficult to Expensive, infrastructure, difficult to 

reach rural areas reach rural areas 
BoilingBoiling Energy intensive, expensive, time Energy intensive, expensive, time 

consuming, bad tasteconsuming, bad taste
Bottled WaterBottled Water Expensive, transportation energy Expensive, transportation energy 

intensive, packagingintensive, packaging

ChlorineChlorine Difficult to dose, wait time, bad tasteDifficult to dose, wait time, bad taste

Solar (SODIS)Solar (SODIS) Time consumingTime consuming

UV: A new tool for the toolbox?UV: A new tool for the toolbox?



UltraUltra--Violet LightViolet Light
For Water TreatmentFor Water Treatment

•• UVC disrupts DNA of pathogens (~260 nm)UVC disrupts DNA of pathogens (~260 nm)
--Formation of Formation of PyrimidinePyrimidine DimersDimers (T(T--T) prevents DNA replicationT) prevents DNA replication

•• Mercury light bulb:  UVC at 254nmMercury light bulb:  UVC at 254nm



UV Water UV Water 
Disinfection for the Disinfection for the 
Developing WorldDeveloping World
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The UV Tube:  A Design ConceptThe UV Tube:  A Design Concept

•• Built with local resourcesBuilt with local resources

•• $30 to $50 for household use$30 to $50 for household use

•• 15 Watt bulb, powered by grid or solar panels15 Watt bulb, powered by grid or solar panels
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Design: stainless steelDesign: stainless steel--PVCPVC



Ferro Cement UVFerro Cement UV--TubeTube
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Laboratory TestingLaboratory Testing

All UVAll UV--Tube DesignsTube Designs
•• Microbial TestingMicrobial Testing
•• Materials Degradation Materials Degradation 

TestingTesting
•• Hydrodynamic Tracer Hydrodynamic Tracer 

TestsTests

Bulb StudiesBulb Studies
•• CyclingCycling
•• WarmWarm--Up TimeUp Time

Constant 
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Pump
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UV Tube Field WorkUV Tube Field Work

La Paz, 
Mexico

Cuernavaca, 
Mexico Borgne, 

Haiti
Sri Lanka 

(Tsunami Relief)



Field Work in Field Work in BorgneBorgne, Haiti, Haiti



The UV Tube in HaitiThe UV Tube in Haiti

•• CommunityCommunity--
ScaleScale

•• No electricity No electricity →→
powered by powered by 
solar panelssolar panels

•• No PVC No PVC endcapsendcaps
→→ Ferro cement Ferro cement 
designdesign



Installation at the Sant Teknoloji: Installation at the Sant Teknoloji: 
BwaseBwase LideLide

The Borgne, Haiti Brainstorming 
Technology Center



Fieldwork Last SummerFieldwork Last Summer
-- Local Community PartnersLocal Community Partners
-- Visited 25 communitiesVisited 25 communities
-- Background water quality and Background water quality and 

epidemiological surveys (300 adults) epidemiological surveys (300 adults) 

ResultsResults
-- ½  ½  sources hadsources had fecal contaminationfecal contamination
-- Great interest in clean sources of waterGreat interest in clean sources of water

Field Work in La Paz, MexicoField Work in La Paz, Mexico

This summer, 30 UV tubes will be installed in La PazThis summer, 30 UV tubes will be installed in La Paz



Field Work in Field Work in CuernavacaCuernavaca,  Mexico,  Mexico

Community Workshops building UV tubes



The Installed UVThe Installed UV--TubeTube

Three families are participating in a year-
long field study in Cuernavaca



Engineering Solutions to Societal NeedsEngineering Solutions to Societal Needs

““To the engineer is the job of clothing the bare To the engineer is the job of clothing the bare 
bones of science with life, liberty and hope.bones of science with life, liberty and hope.””

--Herbert HooverHerbert Hoover



Thank You!Thank You!
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BACTERIA
Bacillus anthracis (6,4)

Bacillus subtilis (6)
Corynebacterium diphtheriae

E.coli (1,6,4)
Legionella pneumophila (1,4)

Micrococcus speroides (4)
Proteus vulgaris (6,4)

Salmonella typhi (1)
Pseudomonas aeruginosa (1,4)

Salmonella enteritis (1,4)
Salmonella typhimurium (6,4)

Shigella dysenteriae (1,4)
Shigella paradysentaeriae (1)

Shigella flexneri (1)
Shigella sonnei (1,4)

Staphylococcus albus (6)
Staphylococcus aureus (1,4)

Streptococcus hemolyticus (6,4)
Streptococcus lactis (6,4)

Streptococcus viridans (6,4)
Vibrio cholerae (1,4)

VIRUSES
Poliovirus 1 (1,3,3,8)

Coliphage (1,4)
Hepatitis A virus (1,3,3,10)
Rotavirus SA 11 (1,3,3,10)

Adenovirus 40 (8)
Adenovirus 41 (8)

PROTOZOA
Giardia muris (1)

Acanthamoeba castellanii (1)
Cryptosporidium parvum (9)
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