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Q.1(a) Discuss the physical and chemical characteristics of municipal wastewater [5] 1 2 
Q.1(b) Calculate the diameter of circular sewer laid at S=0.00001 when it is flowing half full at a 

velocity of 1 m3/s (n=0.012). 
[5] 1 3 
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Q.2(a) Design a screw pumping system for Waterloo’s WWTP that has the following 

characteristics: 
Interceptor sewer 
Minimum sewage elevation 514 m, Maximum sewage elevation 515 m, Discharge elevation 
to stilling well 519 m, Average flow rate at design capacity 40,000 m3/d 
 

 

[5] 2 5 

Q.2(b) Examine the advantages and disadvantages of different types of bar screens. [5] 2 3 
     
     

Q.3(a) With the help of a neat diagram elaborate an ASP. [5] 3 4 
Q.3(b) A town has been directed to upgrade its primary WWTP to a secondary plant that can meet 

an effluent standard of 30.0 mg/L BOD5 and 30.0 mg/L total suspended solids (TSS). They 
have selected a completely mixed activated sludge system. Assuming that the BOD5 of the 
TSS may be estimated as equal to 60% of the TSS concentration, estimate the required 
volume of the aeration tank. The following data are available from the existing primary 
plant. Existing primary plant effluent characteristics 
Flow = 13,000 m3/d 
BOD5 = 80.0 mg/L 
Assume the following values for the growth constants: Ks = 100 mg/L BOD5 ; µm = 2.5 d-1; 
kd = 0.05 d-1; Y = 0.50 mg VSS/mg BOD5 removed. Also assume that the secondary clarifier 
can produce an effluent with 30.0 mg/L TSS, and that MLVSS = 2,000 mg/L. 

[5] 3 5 

     
     

Q.4(a) Explain the process of anaerobic wastewater treatment. [5] 4 2 
Q.4(b) Compare the attached and suspended anaerobic wastewater treatment processes. [5] 4 4 

     
     

Q.5(a) Summarize the various thickening methods for sludge management in STPs. [5] 5 5 
Q.5(b) Explain the process of alkaline stabilization for the management of solids in STPs. [5] 5 2 
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