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QUESTION 1  
a. A BOD test is run using 100ml of treated wastewater mixed with 200ml of pure 

water. The initial DO of the mix is 9.0mg/l. After 5 days the DO is 4.0mg/l. After a 
long period of time , the DO is 2.0mg/l and it no longer seems to be dropping.  

i. What is the 5 day BOD of the wastewater? (5 marks) 
ii. Estimate the ultimate BOD, neglecting the effects of nitrification. (5 marks) 

iii. What would be the remaining BOD after 5 days? (5 marks) 
 

b. Describe the biochemical processes that take place in nutrient removal in a treatment 
plant. (10 marks) 

 
QUESTION 2 
  

a. An activated sludge system process 12000m3/d of municipal sewage. After PST the 
soluble BOD5 is 150mg/l and is desired to have not more than 5mg/l of soluble BOD5 in 
the effluent. A completely mixed reactor is to be used and the wasting  of activated  
sludge is from the recycle line. Given the following:  

• Y=0.5kg/kg , kd=0.06d-1 

• Sludge age =6 days 

• F\M =0.8 

• MLVSS=3600mg/l 

• RAS= 10000mg/l 

Determine: 

i. The volume of the aeration basin(7 marks) 

ii. The quantity of activated sludge wasted each day (8 marks) 

b. Draw a crossection of a biological filter and briefly explain the attached growth process 
of wastewater treatment. (10 marks) 
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QUESTION 3  
a. Explain the factors to consider in choosing an excreta disposal technology for a 

community. Which technologies would be suited for mine workers working 
underground? (10 marks) 
 

b. Describe the various technologies applied to “Onsite sanitation” outlining the design 
principles and where they are more suited for use.   (15 marks) 

 
QUESTION 4  

a. Explain the objectives of preliminary treatment and describe briefly the processes used to 
achieve these objectives. (10 marks) 

b. Draw a single stage digester and discuss the anaerobic digestion process. Highlight the 
disposal options for the stabilized sludge. (15 marks) 

 
 

QUESTION 5 
a. Design the anaerobic and facultative ponds of a waste stabilization pond system based on 

the following data: 
• Population served  from high density area  10500 
• BOD contribution     40g/person. day 
• Assumed raw sewage bacteria content  5x107FC/100ml 
• Minimum mean monthly temperature  190C 
• Effluent quality required less than  100FC/100ml 
• Volumetric BOD loading for anaerobic ponds 250g/m3.d 
• Kb(20)      2.6 day-1 

(20 marks) 

b. With the aid of a neatly labeled sketch describe the processes that occur in a maturation 
pond. (5 marks) 
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QUESTION 6 
a. Describe what would be termed “tertiary treatment” in wastewater treatment citing 

examples. (5 marks) 
b. With the aid of neat sketches, describe the various processes of removing nitrogen and 

phosphorus compounds from wastewater. (20 marks) 
 

 

 

USEFUL FORMULAE 

10020 −= Tvλ  

K(T)= K(20)[1.04(T-20)] 
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