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1. Name and explain the different mechanisms for particle removal by coagulation (two 
sentences each). 5 points 

2. What are 'stable' particles in water treatment? Why should they be 'destabilized' and 
how is that accomplished? 5 poin,ts 

4. A volatile organic compound (VOC) is present in the raw water at an average 
concentration of 20 micro-giL at 20 deg C. The saturation concentration of this compound 
(under standard conditions) is 3 micro-giL. If the overall mass transfer coefficient is -0.05 
1/s, determine the time required to achieve a concentration of 5 micro-giL. The water is to be 
supplied at the rate of 10 MLD to a community. Design an aeration tank, Le., determine the 
dimensions of an aeration tank for treating this water. 10 points 

5. A settling column analysis is run on a Type-1 suspension. The settling column is 2 m 
tall, and the initial concentration of the well-mixed sample is 650 mg/L. What is the 
theoretical efficiency of the settling basins that receive this suspension if the loading rate is 
2.4 x 10'2 m/min. Results of the column analysis are shown below: 10 points 

Time, min 
Cone remainin 

6. A water treatment plant processes 25,000 m3/d of water with the following ionic 
concentrations in meq/L. 

a. Determine the quantities of chemicals (kg/d) required to soften this water to the 
minimum possible hardness by two-stage lime-soda ash softening. 
b. Draw a bar diagram of the finished water. 
c. Calculate the dry mass of the solids in the sludge. 15points 

Data that may be required: 
Molecular weights: H=1; C = 12, 0 = 16; Na = 23; Mg = 24.3; Ca = 40; Cl = 35.5; S = 32 




