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Unit operation Efficiencies

process of unit %BOD “%Solids Sabacterial

Type of treatment Purification effected employed remaval remawval remaval
remowval of floating materials Coarsefing screens 5-10% 2-20% 10-20%

removal of heavy setileabls Grit chamber or detritus
Predimi Inorganics tank 10-200% 20-40% 10-20%
Treatment removal of fats & grease Skimming tank 20-30% 20-40% 10-20%
sedimentation tEank 30-35% B0-65% 25-T5%
Primary removal of swspended septc tank 4 Bt
Treatment seibeable orpanic solids Imihoifi tank 30400 B0-65% 25-T5%

chemical flocculation and

sedimentation (seldom

used) S0-85% T0-90% 40-B0%
Intermitient sand filter with

sedimentation (seldom
used) S0-25% 85-95% 85-86%

— LLow rate trickling filter
wisedimentstion S0-25% T0-92% B0-85%

high rate trickling filter
wisedimentation B5-95% B5-82% BO-85%

m“'m"g; guw activated sludge treatment
Secondary collpéds including dissoled m T i i
treatment organic matter oxidation pond B5-00% 85-90% BO-0E%
removal of pathogens and very

Tertlary treatment fine dissolved organics chiodination 100.00% 100.00% 100.00%

Unit operation
Efficiencies

Type of treatment Purification effected
process or unit
%BOD
%Solids employed

removal



removal
%bacterial removal

Preliminary Treatment

removal of floating materials Coarse/fine screens 5-10% 2-20% 10-20%
removal of heavy settleable inorganics
Grit chamber or detritus
tank 10-20% 20-40% 10-20%
removal of fats & grease Skimming tank 20-30% 20-40% 10-20%
Primary Treatment

sedimentation tank 30-35% 60-65% 25-75%
septic tank 20-30% 40-60% 25-75%
Imhoff tank 30-40% 60-65% 25-75%

Secondary treatment

removal of suspended settleable organic solids
chemical flocculation and sedimentation (seldom
used) 50-85% 70-90% 40-80%
Intermittent sand filter with sedimentation (seldom
used) 90-95% 85-95% 95-98%
Low rate trickling filter
w/sedimentation 90-95% 70-92% 90-95%
high rate trickling filter
w/sedimentation 65-95% 65-92% 80-95%
activated sludge treatment
w/sedimentation 75-95% 85-90% 90-98%
oxidation pond 85-90% 85-90% 90-98%
Tertiary treatment
removal of fine suspended non-settleable solids and colloids including dissolved organic matter

removal of pathogens and very
fine dissolved organics chlorination 100.00% 100.00% 100.00%



WWTP: Basic Design Considerations

Influent characteristics and strength
Effluent Quality

Design Loading

Design parameters

WWTP: Basic Design
Considerations

1. Influent characteristics and
strength 2. Effluent Quality 3. Design
Loading 4. Design parameters



Design Considerations

Influent Strength and characteristics
(Taught in Unit-l)

Design Considerations

Influent Strength and
characteristics (Taught in Unit-l)



Design Considerations: Effluent
Quality
Based upon ultimate disposal/reuse

Basis for selection of treatment process, unit
operations and their design

Efficiency of treatment
Disinfection vs no-disinfection

Design Considerations:
Effluent Quality

I Based upon ultimate disposal/reuse
I Basis for selection of treatment
process, unit



operations and their design
Efficiency of treatment

Disinfection vs no-disinfection



Design Considerations: Design
Loading

Hydraulic Loading
In terms of volumes
Mass Loading
In terms of mass of BOD or SS

Average, Maximum, Minimum loading???
Daily, Monthly, yearly??

Dry weather runoff (no stormwater runoff) or
wet weather runoff (stormwater in rainy
season)??

Design Considerations:

Design Loading
1. Hydraulic Loading

In terms of volumes 2. Mass



Loading

In terms of mass of BOD or SS

3. Average, Maximum, Minimum
loading??? 4. Daily, Monthly, yearly??
5. Dry weather runoff (no stormwater
runoff) or

wet weather runoff (stormwater in
rainy season)??



Design loading (contd..)

Hydraulic loading: pump, pipes and hydraulically limited
equipment design
Mass loading: aeration, sludge digestion equipment

Peak flow factor= Max flow/avg flow = 1.5 - 3.0
Minimum flow factor= Min flow/avg flow = 0.1 - 0.3

Check for max., min and average conditions. Units may be shut
off during minimum flow. Scouring to be avoided during min.

flow.
I Max design: capacity underutilization, Min design: process
overloading

Design multiple units

Design loading

(contd..)

I Hydraulic loading: pump, pipes and hydraulically
limited

equipment design | Mass loading: aeration,
sludge digestion equipment



I Peak flow factor= Max flow/avg flow =1.5-3.0 1
Minimum flow factor= Min flow/avg flow = 0.1 — 0.3

I Check for max., min and average conditions. Units
may be shut off during minimum flow. Scouring to be
avoided during min. flow. I Max design: capacity
underutilization, Min design: process

overloading
I Design multiple units



