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1 This material was prepared with significant inputs from the GTZ Water and
Wastewater Management program
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2 This material was prepared with significant inputs from the GTZ Water and
Wastewater Management program
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This material was prepared with significant inputs from the GTZ Water and
Wastewater Management program
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Phytoplankton (Algae)

nn

Plankton

Phytoplankton

Zooplankton

-1- This material was prepared with significant inputs from the GTZ Water and
Wastewater Management program



(Chlorophyll a, b, &c)

Pigments and Pigment accessories

Eukaryotic cells

) Prokaryotic cells

(

Zooplankton
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Wastewater Management program
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Algal Taxonomy and Algal Identification

Prokaryotic Algae

Blue-green Algae-
Cyanobacteria - Cyanophyta

Phycocyanin

.Heterocystis cell ( )

Eukaryotic Algae

Green Algae (Chlorophyta) -
Diatoms (Bacillariophyta) -

Din flagellates (Pyrrhophyta) -

-4 - This material was prepared with significant inputs from the GTZ Water and
Wastewater Management program



Golden-brown Algae (Chrysophyta) -
Cryptomonads (Cryptophyta) -
Euglenoids (Euglenophyta) -

Red Algae (Rhodophyta) -

-5- This material was prepared with significant inputs from the GTZ Water and
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Factors Affecting Algal Growth

Light
Macronutrient
°30-18 Diatoms
° 35-30
.° 40-35
-6 - This material was prepared with significant inputs from the GTZ Water and
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Micronutrient

Biological Factors
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This material was prepared with significant inputs from the GTZ Water and
Wastewater Management program
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Algae as Indicator for Water Quality
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Gomphonema

Navicula accomoda

-9- This material was prepared with significant inputs from the GTZ Water and
Wastewater Management program



Stigeoclonium tenue
Nitzschia palea
Gomphonema purvulum

Cocconeis chamaesiphon

Peridinium triquetum
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-10 - | This material was prepared with significant inputs from the GTZ Water and
Wastewater Management program
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Problems Created by Algae

Eutrophication

Oligotrophic Water

Mesotrophic Water

-11 - | This material was prepared with significant inputs from the GTZ Water and
Wastewater Management program



Eutrophic Water

Euotrophication
Algal Bloom
Dominancy
Phycotoxins

Geosmin & 2-methylisoborneol

Hypereutrophic Water
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Filter and Screen Clogging .

Problem

-12 - | This material was prepared with significant inputs from the GTZ Water and
Wastewater Management program



Slime Layer o

Mucilaginous Sheath

Corrosion )

( )

-13 - | This material was prepared with significant inputs from the GTZ Water and
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Oscillatoria
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Problems Created by Algae in Treated Water

Scendesmus,

.Euglena, Microcystis and Coelastrum

Ulothrix,

Gomphospherium, Coelastrum and Cosmarium

-15 - | This material was prepared with significant inputs from the GTZ Water and
Wastewater Management program
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Monitoring of Phytoplankton Species

Successions

Bloom Formation

Eutrophication

-17 - | This material was prepared with significant inputs from the GTZ Water and
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Factors Affecting Algal Bloom

Transparency

Developing Contingency Plans_bliall 4gal g dd

Alert Level 1 )

500 -
/2000

This material was prepared with significant inputs from the GTZ Water and

- 18 -
Wastewater Management program



Alert Level 2 °
2000 _

/15000

Microcystis aeruginosa, Anabaena circinalis, Nodularia
spumigena, Cylindrospermopsis raciborskii.

Alert Level 3

-19 - | This material was prepared with significant inputs from the GTZ Water and
Wastewater Management program
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Algal Toxins, Phycotoxins

Gonyaulax

Lyngbya

lyngbya contora Anabaena

Chlorella Microcystis

-20 - | This material was prepared with significant inputs from the GTZ Water and
Wastewater Management program



Nodularia spumigena Microcystis

16 )

-21 - | This material was prepared with significant inputs from the GTZ Water and
Wastewater Management program
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Toxicity Bioassay 4sew!) jLidi

(Prime Shrimp ) -

Ames Test -

- 22 - | This material was prepared with significant inputs from the GTZ Water and
Wastewater Management program



Freeze/ Thawing Lypholization

%0.9

Centrifuge

intrapretioneally

This material was prepared with significant inputs from the GTZ Water and
Wastewater Management program
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Neurotoxic Hepatotoxic

_ o _ Mice will die due to
Mice will die by respiratory _ o
o _ hemorrhagic shock within 40
arrest within 2-20 minutes _
minutes to 3 hr.

_ Signs :animal will appear
Signs: muscular tremors

convulsions pale as the blood

gasping respiration hemorrhages into the liver.

Salivation upon autopsy the liver

tearing swollen and dark red &

increased in weight

-24 - | This material was prepared with significant inputs from the GTZ Water and
Wastewater Management program
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Blue-green Algae- Cyanobacteria- Cyanophyta

( 3.5)

Photosystem [ &II

( ) Limnologists

Phycotoxins - Cyanotoxins- Cyanobacterial

Toxins

Hepatotoxins -
Neurotoxins -
Alkaloids -

Lipopolysaccharides -

- 25 - | This material was prepared with significant inputs from the GTZ Water and
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Centrifuge -
Membrane Filter -

Phytoplankton Net -

-27 - | This material was prepared with significant inputs from the GTZ Water and
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Algal Biomass Determination
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(Formaldehyde)
1
(Sedgwick -Rafter)

( whipple ocular micrometer)
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Sedgwick Rafter Cell

Field 50
No. of Phytoplankton =
No. of fields in cell X ml of concentrated
sample
No. of fields counted X ml of original sample

Where No. of fields in cell =

Area of Sedgwick Rafter cell
(50mmX20mm)

Area of small square in Sedgwick cell

-30- | This material was prepared with significant inputs from the GTZ Water and
Wastewater Management program



Lugol's Iodine Solution -

Chlorophyll "a" Content o

Spectrophotometer

nn

Chl. "a" = 11.85(0D664) - 1.54(0D647) - 0.08(0D630)

Algal Biovolume J

«c - =)

Surface area

Adenosine triphosphate ATP o

-31 - | This material was prepared with significant inputs from the GTZ Water and
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Nitrogen fixation -
Oxygen production -

C14 -
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