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Sanitation Ladder 

Source : UNESCAP 
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Objective of Sewage Treatment 

 Produce an environmentally-safe fluid waste stream (or 

treated effluent) and a solid waste (or treated sludge) 

suitable for disposal or reuse.   

 

 Also reuse the treated water for non-potable purposes like 

flushing, irrigation and cooling tower if any. 

                

                 

                             “WATER, AIR is not inherited from our parents, 

…..we have borrowed them from our Grand Children” 
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Characteristic of Sewage 

 pH 

 BOD 

 COD 

 Dissolved Solids 

 Suspended Solids 

 Oil & Grease 

 Biological Oxygen Demand (BOD) 

• Oxygen  required by micro organisms to 
disintegrate the organics present in the effluent 

  Chemical Oxygen Demand (COD) 

• Oxygen required by the chemicals present in 
the effluent for their oxidation  
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• Sewage treatment is the process of removing contaminants from 

domestic sewage.   

• It includes physical, chemical, and biological processes to remove 

contaminants. 

 

Sewage Treatment 

Types of Treatment 

• Anaerobic treatment plants 

• Aerobic treatment plants 

5 



Indian Plumbing Association 

Treatment Process Kinetics 
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Organic Material + Nutrients        Anaerobic Microbes           CH4 + NH3 + CO2 + Biomass 

Organic Material + Nutrients + O2        Aerobic Microbes           NH3 + CO2 + Biomass 
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• Code of Practice for Installation of Septic Tanks, IS : 2470 (Part 1) - 1985 
(Reaffirmed 2001) - Design Criteria and Construction 

• Septic tank offers a preliminary treatment of sewage prior to final disposal. 

Anaerobic Treatment – Septic Tank 
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• The maximum flow to the tank is based on the number of plumbing fixtures 

discharging simultaneously.  

• The Fixture unit is a quantity in terms of which the load producing effect of different 

plumbing fixtures on the plumbing system are expressed on some arbitrarily 

chosen scale. In the design of septic tank, it is taken as 9 lpm. 

Anaerobic Treatment – Septic Tank 

• For rectangular septic tanks, the length 

of the tank shall be 2 to 4 times the 

width. 

• For circular tanks the minimum 

diameter shall not be less than l.35 mtr 

and operating depth shall not be less 

than 1.0 mtr.  
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• Septic tank designed on the basis of provides a detention period of 24 to 48 hours 

based on an average daily flow of sewage. 

• If the capacity of a septic tank exceeds 2 KL the tank may be divided into two 

chambers by making of a fixed durable partition.  

Anaerobic Treatment – Septic Tank 

• The floor may be of 

cement concrete of 

minimum M15 grade 

and a minimum slope 

of 1 in 10 may be 

provided towards the 

sludge outlet to 

facilitate desludging.  

9 



Indian Plumbing Association 

Anaerobic – Other Treatment Methods  

Source : UNESCAP 

• There are many other type of anaerobic treatment practice. 
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Anaerobic – Decentralized Wastewater System  

Source : UNESCAP 
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Process of DEWATS 

Source : BORDA & WEDC 
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• primary treatment – in 

sedimentation ponds, settlers, 

septic tanks or bio- digester 

• secondary treatment – in 

anaerobic baffled reactors, 

anaerobic filters or anaerobic 

and facultative pond systems 

• secondary aerobic/facultative 

treatment – in horizontal gravel 

filters  

• post-treatment – in aerobic 

polishing ponds  
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SEWAGE + MICRO ORGANISM 

OXYGEN RESPIRATION 

SYNTHESIS 

ENERGY 

MORE MICRO ORGANISM 

WATER GASES + 

 

ATMOSPHERE 

HARVESTED FOR  

TERTIARY TREATMENT 

+ 

Aerobic Treatment 
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Primary treatment consists of  

A.  Screening  

B.  Collection and Equalization 

Bar Screen Chamber 

• Segregates plastics, rags, rocks, 

napkins and other floating objects 

 Primary treatment 

  Secondary treatment 

  Tertiary Treatment 

Treatment Stages 
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Primary Treatment 

Grit Chamber (optional) 

• Settles and segregates smaller particles like sand 

– which are manually collected and hauled away  

Oil and Grease Trap (optional) 

• Segregates grease and oil which are 

removed using squeeze‘s 
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Equalization Tank 

• Flow to the equalization tank serves the dual purpose of collecting, storing and keeping 

the sewage fresh using diffused coarse bubble aeration for down stream treatment. 

Primary Treatment 
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Secondary Treatment 

Aeriation Tank 
 

•  Purely Biological 

•  Oxygen transfer 

•  Converting dissolved organics to 
settable biological solids 
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Source : PCA Water 
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Tertiary Treatment 

Filtration 

•  Pressure Sand Filter (PSF) 

•  Dual Media Filter (DMF) 

•  Activated Carbon Filter (ACF) 
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• Activated Sludge Process with Extended Aeration - ASP 

• Fluidized bed Reactor- FBR/FBBR 

• Sequential Batch Reactor - SBR 

• Membrane Bio Reactor - MBR 

 

Aerobic - Sewage Treatment Types 
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Treatment Schemes – ASP with Extended Aeration 
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ASP with Extended Aeration 

 Clarified water contains residues of biological matter 

 Needs to be filtered before discharge 

 Disinfection is mandatory. 
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Parameters Limits (Standards for STP’s design) 

pH – 6.5 ~ 9.0 

BOD < 10 mg/L 

COD < 50 mg/L 

TSS < 20 mg/L 

Fecal Coliform < 100 (MPN/100ml) 

NH4-N < 5 mg/L 

N-total < 10 mg/L 

MEETS CPCB  

STANDARS 

ASP with Extended Aeration 

Residual Chlorine > 1 mg/L 
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ASP with Extended Aeration - Limitations 
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Fluidized Bed Bio Reactor - FBBR 
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FBBR Media  

• PP media 

• Wheel type design with serrations 

• Maximums surface area 

• Dimensions 21 mm dia x 16 mm ht 
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ASP  v/s FBBR 
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Limitation : FBBR  
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Sequential Batch Reactor - SBR 
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Operation Cycle of SBR 

29 



Indian Plumbing Association 

Time controlled opearation 

No sludge recirculation 

Perfect quiscent settling 

Optimum energy efficienecy 

State of the art controls 

Biological nutrient removal 

No clarifies / settling tank 

SBR - Advantages 
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• SBRs can consistently perform nitrification as well as denitrification 

and phosphorous removal. 

 

• SBR’s have large operational flexibility 

 

• Sludge bulking problem is avoided 

 

• System requires less space than extended aeration plants of equal 

capacity 

 

SBR - Advantages 
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Membrane Bio-Reactor - MBR 
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MBR- Concept 

Common Steps 

• Screening, oil removal and equalization 

• Biological aeration  (size smaller due to Higher MLSS) 

 Membrane Bio Reactor 

• Eliminates secondary clarifier and sludge recirculation and tertiary filtration 

• Utilizes fine pore membrane in the UF range for filtering out treated water. 

• Membranes are back washable and tolerant  to strong cleaning chemicals 
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MBR - Principle 

MBR Combines 

• Biological aerobic degradation-to degrade organics 

• Membrane separation - to separate the biomass & to achieve absolute filtration 

 

AT M 

AT 
M 
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Absolute dead end filtration 0.02 micron ultra – filtration  range 

Isolates bacteria / virus 10000 molecular weight cut off filtration 

MBR - Attributes 
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Membranes are housed 

 In plant room outside  

Aeration tank 

Easy to isolate  

And carry out the 

Operation 

Simple stand alone  

Process fully  

Automated  

Side Stream MBR 
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Side Stream MBR - Installation 
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Fiber Construction 
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Submerged Module Installation 
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Treated Water Comparison 
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MBR - Advantages 
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MBR - Advantages 
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MBR - Advantages 

43 



Indian Plumbing Association 

Comparison on Treated water quality 

PARAMETERS ASP FBR SBR MBR 

BOD (mg/L) < 10 < 10 

 

< 10 

 

< 5 

TSS (mg/L) 

 

<30 <20 <10 <5 

COD (mg/L) 

 

<100 <50 <60 <20 

Turbidity (NTU) <2 <2 

 

<2 <2 
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Comparison on Technologies 

ITEMS ASP FBR SBR MBR 

Bar screen chamber Required Required Required 

 

Required 

 

Oil & Grease trap Required 

 

Required Required 

 

Required 

 

Equalization tank Required 

 

Required Required 

 

Required 

 

Anoxic tank Required 

 

Not Required 

 

Not Required 

 

Required 

 

Aeration tank Required 

 

Required 

 

Required 

 

Required 

 

Settling tank Required 

 

Not Required 

 

Not Required 

 

Not Required 

 

Pre- Filtration tank Required 

 

Required Required 

 

Not Required 

 

Sludge Holding tank Required 

 

Required Required 

 

Required 

 

Plant room Required 

 

Required Required 

 

Required 
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Functional Performance Attributes of Various Treatment 

ATTRIBUTES ASP FBR SBR MBR 

Reliability of technology Good Good Good Good 

Quality of treated water Good 

 

Excellent Excellent High Quality 

Process Kinetics Well 

established 

Well 

established 

 

Well 

established 

 

Well 

established 

 

Space Required 

Efficiency Better Excellent Excellent Excellent 

Sophistication of 

Operation 

Nil Partial Partial High 

Man power required to 

operate the plant 

No specific 

skill required 

No specific 

skill required 

 

No specific 

skill 

required 

 

High level skill 

required 
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Quality of Water required for HVAC 
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THANK YOU 

ANY QUESTIONS? 

Compiled by Technical Committee - IPA 
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Disclaimer for IPPL Technical content prepared by IPA TC : The technical content of IPPL training presentation are developed by IPA Technical committee. The intent of 

the same is to impart code based technical knowledge to the participants of IPPL. These are set of recommendations to those who are involved in the design, 

engineering, construction or manufacturing of plumbing systems & products.  In case of any conflict between any clause or recommendation in presentation and law 

of land such clause or recommendation shall not be adopted unless special waiver to that effect is given by Authority having jurisdiction. In case of any conflict 

between 2017 UIPC-I and NBC 2016 local applicable mandatory code need to be followed. IPA and its Technical committee disclaim liability for any personal injury, 

property or other damages of any nature whatsoever, whether special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, 

sue of or reliance on this document.  By preparing and publishing this document, the IPA and its Technical committee individually or collectively do not volunteer to 

render professional or other services for or any person or entity. Any person using this document shall reply on his or her independent or as appropriate, seek the 

advice of the competent professional for the exercise of reasonable care in any given circumstances. The question and answers will be prepared by IPA and its 

Technical committee & Decision of Technical Committee on any technical matter will be considered as final. 


