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Answer FOUR Questions Only

QI:
A: Determine the percentage ofsaving in water used for backwashing rapid sand filter ifthe uniformity

coefficient was reduced from 1.3 to 1.2 (10 marks)
B: Calculate the maximum flow rate that can be handled by three clarificrs (each is 20 m diameter, 3m

side water depth and single eflluent weir locatcd on the peripheries ofthe tanks, noting that:
. Peak lactor is 3
o Retum sludge flow rate is l00oZ ofthe average flow rate.
. MLSS is 4000 mC/lir.
. Recommended SOR is 3om/day
. Solids loading rate is 6 kglm:-hr at peak flow ( | 5 marks)

Q2:

l. Explain why the chlorine dosage could be less if pH ofthe treated water is less than 7.5
2. Define mudballs, breakthroughs. flO marks)

B: A sewage pumping station to serve a residential area of 100 hectare, the population density is 100
capita per hectare and the per capita consumption is 250 liter/day. Number ofpumps is four, three
ofthem are on duty and the fo( is standby. Determine the flow rate ofeach pump and the volume
ofwet well betwecn start and stop levels ofeach pump assuming maximum number of starts is 6
Per hour. (15 marks.l

Q3:
A: Check whether J00 mm uPVC sewer is adequate or not to carry the rainwater drainage from 2a)
hectare area. Noting that:

Time ofconcentration is J0 min.
Rainfall intensity can be estimated from the following formula:

, 1400I = ,o*+ Where 1tn mm,hr. /. in minutes

. Pipe slope is a/lVo,n= 0.011

. Average surface runoffcoefficient = 0.J (15 maiks)

B: determine the number ofone ton chlo ne cylinders in WTp according to the following data:
. Capacity ofthe planr is 4000 mr/hr.
o Chlorine dosage is 8 mg/lit.

Year: Three
Time: 3 hours
Datet 29 I 05 /2014

. One month supply must be kept on hand at all times. ( l0 marks)



Q4:
A: If a waste with BOD5 of 160 mg/lit is discharged to a stream at an average temperature of J5oC,

what fraction ofthe BOD would be exerted in J days? Kr :0.25lday at20"C (10 marks)

B: Using the NRC lormula to calculate the effluent BODj ofa two-stage trickling filter with the

follorving florvs, BOD5 and dimensions: ( l5 marks)
. Q= 1000 mtlday
. BOD5 = J00 mc /lit :
. Volume offilter no. I = 80ll mr

. Volume of filter no.2 = 600 mJ

. Filter depth = 2 m

. tt=l_l ,\=l
Q5i A: State true or false: (only two)

a) Suspended solids can be determined by evaporation.

b) COD is always lower than BOD.

c) Gencralion ofcHi in scwers is the main cause for the corrosion ofsewers and

appunenances. (5 marks)

B: Determine the fire flow for a 4-story ordinary constructioo building (three floors and basement)

covering 8tl0 ml (10 marks)

C: Sewage is applied to an aeration tank at a rate of 5000 mi//day. The average BOD5 of the

influen( is 300 mg/lit and il contains no dissolved oxygen. The emuent has a BOD5 of20 mg/lil

and contains 2mg/lit of dissolved oxygen. lf K1 is 0.25lday, how many kilograms ofoxygen
shall be added to the aeration tank? ( lomarks)
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