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Why do we treat wastewater?
To Protect the health of the receiving area or 
volume.
¶Water reuse

¶Alternate water resources

¶Aesthetics

To protect the health of humans.
¶Pathways
¶Ingestion

¶Skin



Constituent Weak (mg/l) Strong (mg/l)

Alkalinity 50 200

BOD5 100 300

COD 250 1000

Suspended Solids

(ml/l)

100 350

TDS 200 1000

Total Nitrogen 20 80

Total Organic

Carbon

75 300

Total Phosphorous 5 20







Bar Racks

Grit Chambers

Flow Equalization

Preliminary 

Treatment

Preliminary Sedimentation
Primary 

Treatment



Biological Treatment

Activated Sludge Trickling Filter Rotating Contactor Beds



Biological Treatment

Activated Sludge Trickling Filter Rotating Contactor Beds

Secondary Clarification



Biological Treatment

Activated Sludge Trickling Filter Rotating Contactor Beds

Secondary Clarification

Secondary Treatment

Disinfection







Screening



Grit Removal













Aeration Tanks





} Important Organisms in Wastewater Treatment
ƁBacteria
ƁFungi
Ɓalgae
ƁProtozoa
ƁRotifers

}Temperature Ranges
Ɓpsychrophiles (0 - 20 °C)
Ɓmesophiles (20 - 40 °C)
Ɓthermophiles (45 - 60 °C) 
Ɓstenophiles (60 - 100 °C)



}Aerobic Decomposition

Microbes + O 2 + organic matter   "CO2 + NH 4
+More 

Microbes

ƁMost types of organic matter
ƁEnd Products stable
ƁHigh growth rates
ƁHigh O 2 demand



}Anaerobic Decomposition
Microbes + (NO 3) + organic matter            N 2 + 
NH4 +More Microbes

Microbes + (SO 4) + organic matter            H 2S+ 
NH4 +More Microbes

Microbes + (CO 2) + organic matter         Fatty 
Acids+ NH 4 +More Microbes
ƁEnergy release low
ƁLow growth rate
ƁHigh odor production
ƁWhere do we utilize these reactions



Activated Sludge Tanks
























