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• Cholera: effect to humans

• Bangladesh case study

– Cholera endemic: how it occurred

– How people reacted with the endemic

– Thoughts
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• Types of disease-causing organisms (pathogens): (viruses), 

bacteria, protozoa, helminthes
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• The cholera cot • V. cholerae in “rice 

water stool”

Input: 100,000 

bacteria

Output: 

20,000,000,000 

bacteria 

• Benefit that V. cholerae gets from humans

Human 

body

Environmental 

reservoirs
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Hospitalization rate for cholera, 

Matlab, Bangladesh, 1968-

1977
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Relationship of season to 

cholera outbreaks       

(Matlab, Bangladesh)
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Relationship of 

season to cholera 

outbreaks

Cholera cases

Post-Monsoon

October-December
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N fertilizers in runoff + sunlight in post-monsoon 

 Algal bloom
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Algal heterocyst

N2 fixation – attracts microbes, 

provides nitrogen

<Algal bloom>

Blue-green algae, 

Anabaena variabilis

<Copepod bloom>

Copepod 

(small crustacean)

V. cholerae attaches to chitin 

surface and feeds on it
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• Once humans are infected… 

Input: 100,000 

bacteria

Output: 

20,000,000,000 

bacteria Human 

body

Environmental 

reservoirs

The “hanging latrine” 

of Bangladesh
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• Removal of hanging latrine

• Drill wells

– 1985-2000, millions 

of tube-wells drilled 

in Bangladesh

– By 2000, tube-wells 

supplied water to 

97% population
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• 50% of groundwater wells:           
>10 μg/L (46 million persons)

• 28% of groundwater wells: 
>50 μg/L (28 million persons)

• Arsenic poisoning:

– Hyperpigmentation (1,200,000 cases/yr)

– Keratosis (600,000 cases/yr)

– Skin cancer (125,000 cases/yr)

– Fatalities (3,000 cases/yr)

“Largest mass poisoning of a 

population in history”
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• Wastewater management: collection and masterplan

– Wastewater collection

– Wastewater flow: components and variation

– Loading and concentration of wastewater constituents

– Wastewater flow equalization

– How we set up a masterplan for wastewater infrastructure in Korea




