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STP : Sewage Treatment Plant 

ETP : Effluent Treatment Plant  

Design Calculations will enable you to design your own engineering based STP & ETP of below 

mentioned capacities. 

S.no Capacity  Cost 
1. 5 KLD STP , 5 KLD ETP  
2. 10 KLD STP , 10 KLD ETP  
3.  15 KLD STP , 15 KLD ETP  
4. 20 KLD STP , 20 KLD ETP  
5. 25 KLD STP , 25 KLD ETP  
6. 30 KLD STP , 30 KLD ETP  
7. 35 KLD STP , 35 KLD ETP  
8. 40 KLD STP , 40 KLD ETP  
9. 45 KLD STP , 45 KLD ETP  
10. 50 KLD STP , 50 KLD ETP  
11. 55 KLD STP , 55 KLD ETP  
12. 60 KLD STP , 60 KLD ETP  
13. 65 KLD STP , 65 KLD ETP  
14. 70 KLD STP , 70 KLD ETP  
15.  75 KLD STP , 75 KLD ETP  
16. 80 KLD STP , 80 KLD ETP  
17. 85 KLD STP , 85 KLD ETP  
18. 90  KLD STP , 90 KLD ETP  
19. 95 KLD STP ,  95 KLD ETP  
20. 100 KLD STP , 100 KLD ETP  
21. 125 KLD STP , 125 KLD ETP  
22. 150 KLD STP , 150 KLD ETP  
23. 175 KLD STP , 175 KLD ETP  
24. 190 KLD STP , 190 KLD ETP  
25. 200 KLD STP , 200 KLD ETP  
26. 250 KLD STP, 260 KLD ETP  
27.  300 KLD STP , 300 KLD ETP  
 

In this Article by Richa Environmental Services Pvt Ltd , http://www.richaservices.com  most common 

answers asked by any student / enthusiastic / Industry / Clients are given like 



1. How to Design Sewage Treatment Plants  

2. How to Design Effluent Treatment Plants  

3. What are the factors which affect the STP and ETP design  

4. What are different technologies for Sewage Treatment Plants and ETP 

5. What is the latest technology for STP and ETP 

6. What is media for Biological reactor  

 

Modular STP and Modular ETP are the demand of time 



 

 

Aerobic Treatment STP  

 Activated Sludge Treatment process  

 

 

Loading Rate: The organic matter loading rate applied to the reactor is quantified as kg of BOD 
applied per unit volume of the reactor per day, called as volumetric loading rate, or kg of BOD 
applied per day per unit mass of microorganisms present in the reactor (i.e. in the aeration tank), 
called as organic loading rate or F/M. This can be calculated as stated below: 



Volumetric loading = Q x L x 10-3/ Vol 
Where, L = Influent BOD5 to aeration tank, mg/L 

Q = Flow rate, m3/day 

Vol. = Volume of aeration Tank, m3 

Organic Loading Rate, F/M = Q x L / (V x Xt) 

Where, Xt = MLVSS concentration in the aeration tank, mg/L 

The F/M ratio is the main factor controlling BOD removal. Lower F/M values will give higher 

BOD removal. The F/M can be varied by varying MLVSS concentration in the aeration tank. 

 

Solid Retention Time (SRT) or Mean Cell Residence Time (MCRT): 

 
  
Sludge Volume Index:  

 
Quantity of Return Sludge:  



 
Sludge Bulking: The sludge which does not settle well in sedimentation tank is called as bulking 
sludge. It may be due to either a) the growth of filamentous microorganisms which do not allow 
desirable compaction; or b) The production of non-filamentous highly hydrated biomass. There 
are many reasons for sludge bulking. The presence of toxic substances in influent, lowering of 
temperature, insufficient aeration, and shock loading can also cause sludge bulking. Proper 
supply of air and proper design to maintain endogenous growth phase of metabolism will not 
produce bulking of sludge. The sludge bulking can be controlled by restoring proper air supply, 
eliminating shock loading to the reactor, or by increasing temperature of the wastewater or by 
small hypochlorite dosing to the return sludge line to avoid the growth of filamentous 
hygroscopic microorganisms. 
 
Flow Scheme: Sewage addition may be done at a single point at the inlet end of the tank or it 
may be at several points along the aeration tank. The sludge return is carried out from the 
underflow of the settling tank to the aeration tank. The sludge wastage can be done from return 
sludge line or from aeration tank itself. Sludge wasting from the aeration tank will have better 
control over the process, however higher sludge waste volume need to be handled in this case 
due to lower concentration as compared to when wasting is done from underflow of SST. The 
compressed air may be applied uniformly along the whole length of the tank or it may be tapered 
from the head of the aeration tank to its end. 

 
Mixing Conditions: The aeration tank can be of plug flow type or completely mixed type. In the 
plug flow tank, the F/M and oxygen demand will be highest at the inlet end of the aeration tank 
and it will then progressively decrease. In the completely mix system, the F/M and oxygen 
demand will be uniform throughout the tank. 
 

 Aeration in ASP  
Aeration units can be classified as: 
1) Diffuser Air Units 
2) Mechanical Aeration Units 
3) Combined Mechanical and diffused air units. 
 
Air Supply  

 



Mechanical Aeration System  
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