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1. Discuss the sewerage system components and the design requirements.  

 
2. A 30 cm diameter sewer is to flow at 0.3 depth on a grade ensuring a degree of self-cleansing 

equivalent to that obtained with full depth at a velocity of 0.9 m/sec. Determine the required 
grade, associated velocity, and discharge rate at this depth. Value of n = 0.013, ignore the 
variations of n with depth.        

  
 

3. With the help of neat sketch describe the unit operations and unit processes involved in a 
sewage treatment plant.  
     

4. Discuss the essential conditions required for anaerobic treatment of wastewater. 
  

5. Describe any two ASP based configurations with diagram for CBOD and ammonia removal 
from sewage.   
          

6. Illustrate any two biological based process configurations for nitrogen removal from 
municipal wastewater.    
 
 



7. Design a screw pumping station for a wastewater treatment plant which has following 
characteristics: interceptor sewer - minimum sewage elevation: 514.8 m, maximum sewage 
elevation: 515 m, discharge elevation to stilling well: 519.2 m, average flow rate at design 
capacity: 40,000 m3/d.         

   
 

8. Estimate the amount of sludge to be wasted each day from an ASP based STP. Given data:      
Y 0.5 mg VSS/mg BOD5 removed, SRT 5 d, kd 0.05 d-1, Q 13000 m3/sec, S0 85 mg/L, S 11 mg/L, 
Qw 100 m3/d, Xe 30 g/m3, MLVSS fraction of MLSS 0.70.   
   

9. For a UASB treating municipal wastewater, determine methane gas production, and energy 
produced using the following data: total degradable influence COD, So 2150 g/m3, effluent 
sCOD 200 g/m3, SO4 200 g/m3, 0.67 g COD removed/ g sulfate reduced, temperature 30oC, 
methane production at 30 oC is 0.4 L CH4/g COD, gas content 65% methane, methane density 
at 35oC is 0.6346.  
         

10. Estimate volume and dimensions of SBR based on the following data: Design flow rate 23,000 
m3/d, bCOD 220 mg/L, rbCOD 50 mg/L, TKN 24 mg/L, NH3-N 19 mg/L, TSS 200 mg/L, VSS 170 
mg/L, biodegradable VSS 80 mg/L, temperature 200C, pH 7.2, alkalinity 200 mg/L CaCO3; 
Effluent discharge standards: bCOD ≤20 mg/L, NH3-N ≤1.0 mg/L, TSS ≤10 mg/L, MLSS 3000 
mg/L, MLVSS (0.8) MLSS, NOx 80% of TKN, SRT 20 d, assume settled sludge of 6000 mg/L.  
        

11. Summarize the design procedure of anaerobic suspended growth process 
 

12. Describe the process of solids management in a sewage treatment plant.  
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