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Answer Four questions only

Q1:-A/ Compare the contact times necessary to give E. coli kills lof 99.99
percent in water with free chlorine residual of 0.2 mg/l and combined

chlorine residual of 1 mg/l , k values are 107 and 107 /s respectively.
(13marks)

B/ Explain in details two of the following:
1- The methods used for population forcastings.
2- The types and sources of water impurities.
3- The characteristics of sand and gravel used in filter media.

(12marks)

Q2:- A/ Determine the maximum daily consumption and fire demand in ( 1/c/d) for
a community of 22000 capita, has an average Consumption is 600 l/c/d and
fire flow dictated by a 6 story ordinary construction building of a floor area

of 1000m™/story.
(13marks)

B/ Explain briefly of the following:

1- Biochemical oxygen demand (BOD).

2- The factors that affect process of selt — purification of stream.
3- Breakpoint chlorination.

(12marks)

Q3:-A/ In a rectangular sed. Tank , inlet velocity 25 em/ min, L:W 2:1 , effluent
weir length 60 m, detention time 2 hr , the smallest particle to be
removed 100% is 0.06 mm in diameter, S.G.=1.2,p,=1gm/cm’,
u=1.03 *107 gm/ cm.s. find:

- SOR (m/d).
2- Dimension of tank (m).
3- Weir loading (m*/m/d).

(13marks)




B/ Draw a sketch showing physical and biological processes (units) of
conventional waste water treatment plant and describe the benefits of each
unit.

(12 marks)

Q4:- A/ A stream with BOD 2 mg/l and saturated with DO has a normal flow
of 2.26 m’/s and receives a sewage effluent , also saturated with DO .
of 0.755 m’/s with BOD 30 mg/l . Determine the DO deficits over the
next five days and hence plot the sag curve. Calculate the critical DO
deficit and the time at which it occurs . Assume temperature is 20 °C
throughout. Saturation DO at 20°C is 9.17 mg/l , K1 for effluent / water
mixture is 0.17 / day , K, for stream is 0.4 / day .

(13marks)

B/ Write short notes on the following :-
1- The factors that affect the coagulation process.
2- The common methods used for disinfection of water.
3- The method of filteration and backwashing of filters and show it by
drawings of rapid sand filter.

(12marks)

Q5:-A/ Rapid sand filter L= 9m , W= 4.5 m after filtering 20000 m’ /d in 24 hr
period , the filter is backwash at a rate 0.6 m / min. The filter is designed
with 4 trough find :-
1- Filtration rate.
2- Quantity of wash water flow in each trough.
3- Dimension of trough of square cross section.

(13marks)

B/ Draw a sketch showing bacterial growth curves based on (number and
mass of organisms).

(12marks)
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