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-The objective of treatment by sedimentation is to 
remove readily settleable solids and floating material 
and thus reduce the suspended solids content. 

-Primary sedimentation is used as a preliminary step in 
the further processing of the wastewater. 

-Efficiently designed and operated primary 
sedimentation tanks should remove from 50 to 70 % of 
the suspended solids and from 25 to 40 % of the BOD. 

-Almost all treatment plants use mechanically cleaned 
sedimentation tanks of standardized circular or 
rectangular design. 

-Two or more tanks should be provided so that the 
process may remain in operation while one tank is out 
of service for maintenance and repair work. 
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 Sedimentation tanks are normally designed on the basis 
of a surface loading rate ( commonly termed ''overflow 
rate'') expressed as  cubic meters per square meter of 
surface area per day, m3/m2.d. 

 The selection of a suitable loading rate depends on the 
type of suspension to be separated. When the area of 
the tank has been established, the detention period in 
the tank is governed by water depth.

 Overflow rates in current use result in nominal 
detention periods of 2.0 to 2.5 h, based on average 
design flow. 

 It should be emphasized that overflow rates must be set 
low enough to ensure satisfactory performance at peak 
rates of flow. 
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Rectangular tanks
 Water depth = 3-5 m, Length should not exceed 40 m, Width = 6-12 

m
 Width : length = 1:3 - 1:5
 Bottom slope = 1:40 or 1: 50
 Detention time for tanks followed by trickling filter = 1.5 - 3 hrs

 Detention time for tanks followed by activated sludge = 1 - 1.5 hrs

 Detention time for tanks without secondary treatment = 3 - 4 hrs

 Surface loading for tanks without secondary treatment = 1 - 1.33 m/s

 Surface loading for tanks followed by biological  filters= 1 - 2 m/s

 Surface loading for tanks followed by aeration tanks= 1 - 1.5 m/s
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Circular tanks
 Water depth = 2.5 - 4 m, Diameter should not exceed 40 m

 Bottom slope = 1:10 or 1: 15
 Loading on weir = 150 - 600 m3/m/d

 Detention time for tanks followed by trickling filter = 1.5 - 3 hrs

 Detention time for tanks followed by activated sludge = 1 - 1.5 hrs

 Detention time for tanks without secondary treatment = 3 - 4 hrs

 Surface loading for tanks without secondary treatment = 1 - 1.33 m/s

 Surface loading for tanks followed by biological  filters= 1 - 2 m/s

 Surface loading for tanks followed by aeration tanks= 1 - 1.5 m/s
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BIOLOGICAL TREATMENT

 Involves biological removal of dissolved organic matter.

 Supernatant or primary effluent contains high 
levels of dissolved organic load (Biological Oxygen 
Demand)

 Aeration to stimulate aerobic degradation

 activated sludge reactor

 trickling filter reactor
bacteria degrade organic
carbon to CO2



BIOLOGICAL TREATMENT

Bacteria + Organics                            New Cells

1) Attached Growth of Bacteria  Trickling 
filters

2) Suspended Growth of Bacteria  Activated 
sludge method

O2



• Involves horizontal flow of WW with a recycle 
of sludge

• Sludge is the active biomass formed when 
organic matter is degraded and oxidized by 
microorganisms.

• The process must be provided with air 
required for bacteria growth

• There two system of aeration:
- Surface aeration
- Diffused air system







 Rotating distribution arm sprays primary effluent 
over circular bed of rock or other coarse media

 Air circulates in pores between rocks

 “Biofilm” develops on rocks and micro-organisms 
degrade waste materials as  they flow past

 Organisms slough off in clumps when film gets too 
thick



 The waste effluent is passed over rocks or 
other solid materials upon which microbial 
films have developed.

 Microbial community in these films 
degrades organic waste.

 Passage of waste water through the filter 
causes the development of (bacteria, 
protozoa etc.)
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