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Microorganisms found in Surafce
Waters and Wastewater
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Microorganisms found in Surafce
Waters and Wastewater

: Disease can be transmitted from a
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Indicator organisms

An ldeal Indicator Organism

* Must be present when fecal contamination is present;

« The number of indicator organisms should be equal or greater than those of the target
pathogenic organisms;

* Indicator organism must exhibit the same survival characterics in the environment as
target pathogenic organism;

e Indicator organism must not reproduce outside of the host organism;

* The isolation and quantification of the indicator must be faster than that of the target
pathogen;

* The indicator organism must be member of the intestinal microflora of warmblooded
animals.
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Bacteria Indicators

coliform bacteria
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100 — 400 billion
— coliform/day
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Bacteria Indicators

Total coliform bacteria The total coliform group includes four genera in the
Enterobacteriaceae family. These are Escherichia, Cirobacter,
Enterobacter, and Klebsiella. The Escherichia genus (E.coli
species) appears to be most representative of fecal contamination.

Fecal coliform bacteria

Klebsiella It is included in fecal coliform group.

E.coli It is one of the total coliform bacteria population and is more
representative than other coliform genera.

Bacteroides Anaerobic organism, it has been proposed as a human specific
indicator.

Fecal streptococci This group is used in conjunction with fecal coliforms. However,

few strains appear to be ubiquitous under usual analytical
procedures, which detract from their use as an indicator organism.

Enterococci Two strains of of fecal streptococci, S.faecalis and S. Faecium, are
the most human-specific memebres of fecal streptococcus group.
By eliminating the other strains through the analytical procedure,
the two strains known as enterococci can be isolated and
enumerated. The enterococci are generally found in lower numbers
than other indicators, but they exhibit better survival in seawater.
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Bacteria Indicators

Clostridium perfringens Spore-forming anaerobic persistent bacteria. It is desirable
indicator where disinfection is employed, where pollution may have
occured in the past.

Pseudomonas aeruginosa and These organisms may be present in domestic wastewater in large

Aeromonas hydrophila numbers. Both can be considered aquatic organisms and can be
recovered in water in absence of immediate source of fecal
pollution.

pathogenic bacteria and viruses

Coliform bacteria
waterborn protozoa 'x
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Enumeration and Identification of
Bacteria

Enumeration

Direct microscopic count

Pour and spread counts

Membrane filtration

Multiple tube fermentation
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Direct microscopic count

Petroff-Hauser counting chamber

L
[ Q\r\
pl l.] [-]6@
by |1 o
o
kaJ
N

Shde with shallow
wells and grid-25
sguares that are
subdivided

Cover glass

uspension containing
bacteria is added here

i

Counting chamber below cover glass is filled
by capillary action. The sample volume over
one large square of the grid is 1/1 ,250,000 mL.
The average number of cells counted per large
square is multiplied by 1,250,000 to obtain the
number per millilitar
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Pour and spread counts

Place sample of Add liquid Mix bacterial sample Bacterial colonies

bacterial dilution nutrient agar and agar by swirling grow in and on
solidified growth
medium
(@)

in empty petri dish

Bacterial
dilution
Place sample of Spread sample Bacterial colonies
bacterial dilution on surface grow on surface
on growth medium of growth medium

(b)
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Multiple tube fermentation

1 mL Most probable number (MPN) per 100 mL

Presence of gas
taken as a
positive test

< liqguid medium

solid medium

Samples not countable Bacterial count
due to clumped growth

(b)



Membrane filtration
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