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We studied the spatial-temporal dynamics of non-O1 Vibrio cholerae numbers at a stabilization pond 
treatment plant. This bacterium's seasonal dynamics were the inverse of those of fecal coliforms, with 
high levels in hot periods and low levels in cold periods. Stabilization pond treatment did not 
significantly reduce non-O1 V. cholerae numbers between the system's inflow and outflow points. In 
contrast, fecal coliforms were reduced by 98.95% in hot periods and by 94.91% in cold periods. 
Significant rho coefficient values for the Spearman correlation between numbers of non-O1 V. cholerae 
and temperature and pH of 0.91 and 0.76 respectively, were found at the system's outflow point. An 
experimental study of the effects of pH, temperature, and sunlight on the survival of non-O1 V. 
cholerae and fecal coliforms confirmed the inverse behaviour of the two bacterial groups noted in the 
stabilization ponds. Alkaline pH values of 8 and 8.8 promoted the survival of non-O1 V. cholerae and 
inhibited that of Escherichia coli. Low temperatures (8 degrees C) prolonged E. coli survival (k = 
0.002/h), while a temperature of 23 degrees C reduced it markedly (k = 0.022/h). Non-O1 V. cholerae 
did not survive as well as E. coli at 8 degrees C (k = 0.009/h). The effect of temperature on non-O1 V. 
cholerae appeared to be closely linked to nutrient levels. Non-O1 V. cholerae appeared to be less 
sensitive to sunlight than E. coli whose survival was markedly reduced particularly during summer 
periods. Non-O1 V. cholerae and E. coli did not behave in the same way in water subjected to 
stabilization pond treatment. The use of fecal coliforms as an indicator of the potential health hazard of 
the effluent may not be adequate for this treatment procedure

Mezrioui N, Oufdou K, Baleux B.

Source
Laboratoire de microbiologie, Département de biologie, Université Cadi Ayyad, Marrakech, Morocco.

1.

1832 - The result was epidemics of cholera. In Paris in 1832, 20000 people died of cholera. 
Around the world, the combination of piped water and open sewers has consistently led to 
outbreaks of cholera. To solve this problem, engineers designed closed sewer systems ...The 
result was epidemics of cholera. In Paris in 1832, 20000 people died of cholera. Around the 
world, the combination of piped water and open sewers has consistently led to outbreaks of 
cholera. To solve this problem, engineers designed closed sewer systems, pipes using water as 
the vehicle for carrying away excrement. This solution engendered a debate among engineers: 
some wanted to return sewage to agricultural land, others argued that "water purifies itself " 
and wanted to ... 
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From NATIVE_NEWS: Excrement Happens, Part 1
www.mail-archive.com/nativenews@mlists.net ...
► 
 1849 1849 - In the meantime, the most significant contribution to an understanding of the 

true causes of cholera epidemics was being made by Dr John Snow (1813-1858). In 
1849, he published On the Mode of Communication of Cholera, in which he suggested 
that water ...In the meantime, the most significant contribution to an understanding of 
the true causes of cholera epidemics was being made by Dr John Snow (1813-1858). In 
1849, he published On the Mode of Communication of Cholera, in which he suggested 
that water polluted by sewage might be the vehicle by which cholera was transmitted 
(Figure 3). 
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From New Page 1
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 1854 1854 - In 1854, a serious outbreak of cholera in London, England, prompted Dr. John 
Snow to theorize that dirty water and sewage were to blame for the spread of the 
disease. number of cholera cases decreased and then stopped. This became such an 
important case in the ...In 1854, a serious outbreak of cholera in London, England, 
prompted Dr. John Snow to theorize that dirty water and sewage were to blame for the 
spread of the disease. number of cholera cases decreased and then stopped. This 
became such an important case in the history of epidemiology that when high-level 
health officials are faced with complex public-health issues, they ask, "Where is the 
handle on this Broad Street pump?" James Lind and Scurvy. 
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From Epidemiologists - Related web pages
books.google.com/books?id=6cBJ1ZUvPioC&pg=PA13 ...

 1866 1866 - In 1866, the epidemic in London mainly affected the eastern portion, supplied 
with water by the East London Waterworks. A reservoir belonging to the water 
company was found to have been contaminated with sewage materials, filtering through 
the soil from a ...In 1866, the epidemic in London mainly affected the eastern portion, 
supplied with water by the East London Waterworks. A reservoir belonging to the water 
company was found to have been contaminated with sewage materials, filtering through 
the soil from a leaking sewer pipe; and this sewage was infected with cholera by the 
dejecta of a patient, previous to the general outbreak. 
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From A Manual of the practice of medicine
books.google.com/books?id=C0gcSk8aqIUC&pg ...

 1884 1884 - In 1884, during the cholera   epidemic   at Paris, Gennevilliers received one-half 
of the city's sewage; not a case of cholera occurred among the three thousand people 
in that commune, although they were daily exposed to cholera discharges.
From Vagaries of sanitary science - Related web pages
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books.google.com/books?id=SSsJAAAAIAAJ&pg ...
 1885 1885 - In 1885, after a torrential rainfall, sewage floated out past the intake cribs and 

90000 people were stricken with cholera and typhus. In a radical plan to prevent a 
recurrence, city of fi- cials decided to reverse the river s flow and steer sewage away 
from ...In 1885, after a torrential rainfall, sewage floated out past the intake cribs and 
90000 people were stricken with cholera and typhus. In a radical plan to prevent a 
recurrence, city of fi- cials decided to reverse the river s flow and steer sewage away 
from Lake Michigan. In the 1890s, in a public works pro- ject that foreshadowed the 
construction of the Panama Canal, 10000 men dug the 28- mile-long Sanitary and Ship 
Canal and 10000 more dug a branch to the Des ... 
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From "If the city regarded the river s banks the way it regards the beachfront, it - 
Related web pages
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 1892 1892 - Altona is often cited as an example of the possibility of purifying a water grossly 
polluted by sewage; and the fact is often quoted that her filters protected her against the 
cholera epidemic from which Hamburg suffered in 1892. From this it is argued that 
sewage ...Altona is often cited as an example of the possibility of purifying a water 
grossly polluted by sewage; and the fact is often quoted that her filters protected her 
against the cholera epidemic from which Hamburg suffered in 1892. From this it is 
argued that sewage purification is unnecessary, and that each municipality may protect 
itself by filtering its water-supply. It will be remembered, however, that there was a 
slight outbreak of cholera in Altona at this time, and that ... 
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From Biennial report - Related web pages
books.google.com/books?id=hUFNAAAAMAAJ&pg=PA70 ...

 1970 1970 - For example, sewage irrigation of vegetable crops was found to be linked to an 
outbreak of cholera in Jerusalem in 1970. In India hookworm and gastrointestinal 
infections are more common among workers on sewage farms than the general 
population. On the other hand ...For example, sewage irrigation of vegetable crops was 
found to be linked to an outbreak of cholera in Jerusalem in 1970. In India hookworm 
and gastrointestinal infections are more common among workers on sewage farms than 
the general population. On the other hand, a follow-up study of the health of workers at 
sewage treatment plants in the USA did not reveal any excess risk of disease or 
disability. 
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From Wastewater   use in the production of food and fiber--proceedings   - Related web 
pages
books.google.com/books?id=8isoAAAAMAAJ&pg=PA46 ...

 1991 Jan 1991 - In January 1991 a severe epidemic of cholera started in Peru, a country 
located north of Chile. The first case in Chile ... is virtually controlled with 1 or 2 
cases a week. However, the sanitary problems related to sewage treatment and the 
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existence of cholera ...
From [Treatment and rehabilitation of disabilities caused by leprosy at a rural … - 
Related web pages
www.microbugs.org/showabstract.php?pmid=1712145

 2008 Aug 2008 - "The sewage was coming out day in and day out, 24 hours a day" when 
cholera first struck in August 2008, he said. "This sewage water mixes with the rain 
water during the rainy season," he added. The epidemic erupted last year as post 
-election violence swept ..."The sewage was coming out day in and day out, 24 hours a 
day" when cholera first struck in August 2008, he said. "This sewage water mixes with 
the rain water during the rainy season," he added. The epidemic erupted last year as 
post -election violence swept Zimbabwe, already crippled by a decade of economic 
decline blamed on controversial reforms by autocratic President Robert Mugabe. 
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From … in race against time to prevent new   cholera   outbreak - Health New   - Related 
web pages
www.independent.co.uk/life-style/health-and ...
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Search Results
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 1813 1813 - The enlightened gentleman who promoted this theory - a British physician 
considered one of the founders of epidemiology - was John Snow, born in 1813, here in 
York. Sources / more information BBC website - Historic Figures : John Snow (1813 - 
1858 ...At one time the medical establishment's belief was that diseases like cholera 
were caused by bad air. We should perhaps be thankful that it was eventually recognised 
that the best way to combat cholera was to separate drinking water from sewage. The 
enlightened gentleman who promoted this theory - a British physician considered one of 
the founders of epidemiology - was John Snow, born in 1813, here in York. Sources / 
more information BBC website - Historic Figures : John ... 
Show more 
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From York Stories - memorials:   Cholera   Burial Ground, York   - Related web pages
www.yorkstories.co.uk/memorials ...

► 
 1831 1831 - From the comments of the folk on the riverbank "We shall all have the Cholera", 

we see that even in 1831, the links between drinking water, sewage, and the disease was 
suspected.It shows the owner of the Southwark company, John Edwards Vaughn, as 
Neptune crowned with a chamber pot, enthroned on a toilet which empties directly on 
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the source of the Southwark water works, which is also fed by sewer outfalls. From the 
comments of the folk on the riverbank "We shall all have the Cholera", we see that 
even in 1831, the links between drinking water, sewage, and the disease was suspected. 
Show more 
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From The Partleton Tree, In Their Shoes - Related web pages
partleton.co.uk/Sarah1845.htm

 1832 1832 - The result was epidemics of cholera. In Paris in 1832, 20000 people died of 
cholera. Around the world, the combination of piped water and open sewers has 
consistently led to outbreaks of cholera. To solve this problem, engineers designed 
closed sewer systems ...The result was epidemics of cholera. In Paris in 1832, 20000 
people died of cholera. Around the world, the combination of piped water and open 
sewers has consistently led to outbreaks of cholera. To solve this problem, engineers 
designed closed sewer systems, pipes using water as the vehicle for carrying away 
excrement. This solution engendered a debate among engineers: some wanted to return 
sewage to agricultural land, others argued that "water purifies itself " and wanted to ... 
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From NATIVE_NEWS: Excrement Happens, Part 1
www.mail-archive.com/nativenews@mlists.net ...

 1849 1849 - The cholera had been very fatal in 1849,. and from other causes the death-rate 
was always high. Complete sewerage is now carried out, but utilization of sewage is 
only under discussion. The present Local Board, which is the Town Council, acts 
efficiently in sanitary matters.
From Reports from commissioners
books.google.com/books?id=yypcAAAAQAAJ&pg=RA1 ...

 1854 1854 - In 1854, a serious outbreak of cholera in London, England, prompted Dr. John 
Snow to theorize that dirty water and sewage were to blame for the spread of the 
disease. number of cholera cases decreased and then stopped. This became such an 
important case in the ...In 1854, a serious outbreak of cholera in London, England, 
prompted Dr. John Snow to theorize that dirty water and sewage were to blame for the 
spread of the disease. number of cholera cases decreased and then stopped. This 
became such an important case in the history of epidemiology that when high-level 
health officials are faced with complex public-health issues, they ask, "Where is the 
handle on this Broad Street pump?" James Lind and Scurvy. 
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From Epidemiologists - Related web pages
books.google.com/books?id=6cBJ1ZUvPioC&pg=PA13 ...

 1855 1855 - The first advantage for humans from this science came in 1855. John Snow, a 
British physician, observed that death rates from cholera were particularly high in areas 
of London that where supplied with drinking water that had been extracted from the 
Thames River ...The first advantage for humans from this science came in 1855. John 
Snow, a British physician, observed that death rates from cholera were particularly high 
in areas of London that where supplied with drinking water that had been extracted 
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from the Thames River at points close to sewage outfalls . He proposed that an 
unknown agent through sewage transmitted the cholera. This assumption led to the 
proper treatment of sewage systems. 
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From Electromagnetic fields and radiation
books.google.com/books?id=NEXgsO_y9ssC&pg ...

 1858 1858 - In the summer of 1858, a putrid odor of raw sewage arose from the River 
Thames in London and choked the city in its sickly grip. The Great Stink, as it came to 
be known, spurred Britain's lawmakers to rush a bill through Parliament to provide the 
money to build ...In the summer of 1858, a putrid odor of raw sewage arose from the 
River Thames in London and choked the city in its sickly grip. The Great Stink, as it 
came to be known, spurred Britain's lawmakers to rush a bill through Parliament to 
provide the money to build a modern sewer system -- one that would discharge sewage 
downstream from the river's drinking water intake. Construction of similar structures in 
the same era in a number of European and American cities, including ... 
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From Calling All Mad Scientists - Related web pages
www.onearth.org/article/calling-all-mad-scientists

 1866 1866 - In 1866, the epidemic in London mainly affected the eastern portion, supplied 
with water by the East London Waterworks. A reservoir belonging to the water 
company was found to have been contaminated with sewage materials, filtering through 
the soil from a ...In 1866, the epidemic in London mainly affected the eastern portion, 
supplied with water by the East London Waterworks. A reservoir belonging to the water 
company was found to have been contaminated with sewage materials, filtering through 
the soil from a leaking sewer pipe; and this sewage was infected with cholera by the 
dejecta of a patient, previous to the general outbreak. 
Show more 
Show less
From A Manual of the practice of medicine
books.google.com/books?id=C0gcSk8aqIUC&pg ...

 1884 1884 - In 1884, during the cholera epidemic at Paris, Gennevilliers received one-half 
of the city's sewage; not a case of cholera occurred among the three thousand people 
in that commune, although they were daily exposed to cholera discharges.
From Vagaries of sanitary science - Related web pages
books.google.com/books?id=SSsJAAAAIAAJ&pg ...

 1885 1885 - In 1885, after a torrential rainfall, sewage floated out past the intake cribs and 
90000 people were stricken with cholera and typhus. In a radical plan to prevent a 
recurrence, city of fi- cials decided to reverse the river s flow and steer sewage away 
from ...In 1885, after a torrential rainfall, sewage floated out past the intake cribs and 
90000 people were stricken with cholera and typhus. In a radical plan to prevent a 
recurrence, city of fi- cials decided to reverse the river s flow and steer sewage away 
from Lake Michigan. In the 1890s, in a public works pro- ject that foreshadowed the 
construction of the Panama Canal, 10000 men dug the 28- mile-long Sanitary and Ship 
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Canal and 10000 more dug a branch to the Des ... 
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From "If the city regarded the river s banks the way it regards the beachfront, it - 
Related web pages
pqasb.pqarchiver.com/chicagotribune/access ...

 1892 1892 - Altona is often cited as an example of the possibility of purifying a water grossly 
polluted by sewage; and the fact is often quoted that her filters protected her against the 
cholera epidemic from which Hamburg suffered in 1892. From this it is argued that 
sewage ...Altona is often cited as an example of the possibility of purifying a water 
grossly polluted by sewage; and the fact is often quoted that her filters protected her 
against the cholera epidemic from which Hamburg suffered in 1892. From this it is 
argued that sewage purification is unnecessary, and that each municipality may protect 
itself by filtering its water-supply. It will be remembered, however, that there was a 
slight outbreak of cholera in Altona at this time, and that ... 
Show more 
Show less
From Biennial report - Related web pages
books.google.com/books?id=hUFNAAAAMAAJ&pg=PA70 ...

 1893 1893 - A national treasure in his native Russia and internationally renowned, 
Tchaikovsky died in St. Petersburg of cholera in 1893, during a resurgence of the 
pandemic that had decimated Russia in the 1860s. Even at the end of the nineteenth 
century, cholera was a ...A national treasure in his native Russia and internationally 
renowned, Tchaikovsky died in St. Petersburg of cholera in 1893, during a resurgence 
of the pandemic that had decimated Russia in the 1860s. Even at the end of the 
nineteenth century, cholera was a disease that hit the lower classes the hardest . The 
cholera bacterium is transmitted through ingestion of contaminated sewage that has 
entered the water supply. Drinking unboiled water, eating food washed in dirty water ... 
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From OutSmartMagazine.com
www.outsmartmag.com/cms-this_issue/200602 ...

 1911 1911 - Modern sewage and water treatment facilities have virtually eliminated cholera 
in industrialized nations; the last major cholera outbreak in the United States occurred 
in 1911. ALZHEIMER'S DISEASE & HOMEOPATHY Alzheimer's is a progressive 
...Modern sewage and water treatment facilities have virtually eliminated cholera in 
industrialized nations; the last major cholera outbreak in the United States occurred in 
1911. ALZHEIMER'S DISEASE & HOMEOPATHY Alzheimer's is a progressive 
neurologic disease in which many areas of the brain shrink and decline in function, 
causing a steady loss of memory and other cognitive skills. These topics help you better 
understand this complex. 
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From Welcome to Dr. Aamir's Online, Your Homeopathic Medical Advisor - Related 
web pages
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www.draamir.com/DiseaseOfTheMonth.asp?offset=-1
 1970 1970 - For example, sewage irrigation of vegetable crops was found to be linked to an 

outbreak of cholera in Jerusalem in 1970. In India hookworm and gastrointestinal 
infections are more common among workers on sewage farms than the general 
population. On the other hand ...For example, sewage irrigation of vegetable crops was 
found to be linked to an outbreak of cholera in Jerusalem in 1970. In India hookworm 
and gastrointestinal infections are more common among workers on sewage farms than 
the general population. On the other hand, a follow-up study of the health of workers at 
sewage treatment plants in the USA did not reveal any excess risk of disease or 
disability. 
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From Wastewater   use in the production of food and fiber--proceedings   - Related web 
pages
books.google.com/books?id=8isoAAAAMAAJ&pg=PA46 ...

 1991 Jan 1991 - Major improvements in sewage and water treatment systems are needed in 
many of these countries to prevent future epidemic cholera. In January 1991, epidemic 
cholera appeared in South America and quickly spread to several countries. How can 
cholera infection be ...The cholera epidemic in Africa has lasted more than 20 years. 
Major improvements in sewage and water treatment systems are needed in many of 
these countries to prevent future epidemic cholera. In January 1991, epidemic cholera 
appeared in South America and quickly spread to several countries. How can cholera 
infection be prevented? In the EU, because of advanced water and sanitation systems, 
cholera is not a major threat. However, everyone, especially travellers, should be ... 
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From Cholera - Related web pages
www.irishhealth.com/article.html?id=301

 1992 Feb 22, 1992 - Cholera usually is spread through fecal-contaminated food and water, 
and can be rampant in countries where drinking water and sewage mix or where fish is 
eaten raw from heavily contaminated water. Severe diarrhea is the primary symptom of 
cholera, Rutherford said. ... 
From Cholera   arrives here, but risk to public is discounted | 3 on recent flight …   - 
Related web pages
pqasb.pqarchiver.com/sandiego/access ...

 2003 May 8, 2003 - With services like garbage collection and law enforcement still in a state 
of virtual collapse, politics may provide little more than a distraction from the more 
immediate problems faced by Iraqis. In Basra, the country's second-largest city, which 
has suffered from overflowing sew age ... 
From Basra's   Cholera   Cases Mount As   Sewage   Overflows .   - Related web pages
news.google.com/newspapers?id=GvojAAAAIBAJ ...

 2005 Jun 16, 2005 - Authorities said yesterday they are rushing to chlorinate hundreds of 
wells across the Afghan capital, amid fears the city of four million where sewage fills 
roadside ditches and mixes with many people's drinking water was on the verge of a 
cholera epidemic. The waterborne disease has ... 
From Cholera   danger - Business News   - Related web pages
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www.7days.ae/storydetails.php?id=52204&page ...
 2007 Jan 2007 - Harare's sewage treatment plant broke down in January 2007, causing 50 

percent of the city's raw sewage to be dumped into the main reservoir. As a result, cases 
of cholera are rising.[38 ...In addition, the lack of resources has forced the government 
to abandon vital public services. Power is erratic in parts of the country due to strikes 
over pay and an inability to maintain generators. Harare's sewage treatment plant broke 
down in January 2007, causing 50 percent of the city's raw sewage to be dumped into 
the main reservoir. As a result, cases of cholera are rising.[38 ... 
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From The Crisis in Zimbabwe: How the US Should Respond | The Heritage … - 
Related web pages
www.heritage.org/research/reports/2007/03/the ...

 2008 Aug 2008 - "The sewage was coming out day in and day out, 24 hours a day" when 
cholera first struck in August 2008, he said. "This sewage water mixes with the rain 
water during the rainy season," he added. The epidemic erupted last year as post 
-election violence swept ..."The sewage was coming out day in and day out, 24 hours a 
day" when cholera first struck in August 2008, he said. "This sewage water mixes with 
the rain water during the rainy season," he added. The epidemic erupted last year as 
post -election violence swept Zimbabwe, already crippled by a decade of economic 
decline blamed on controversial reforms by autocratic President Robert Mugabe. 
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