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There are 3 (Three) questions. Mswer ALL questions. Programmable calculators are not
allowed. Do not write on this question paper. The figures in the right margin indicate full
marks and corresponding CO and PO in the brackets. Symbols convey their usual meanings.
Assume reasonable values for any necessary design data where required.

1. (a) Differentiate between sanitary, industrial and municipal wastewater. (4)
(COI ,
POI)
(7)

(COI,
POI)

(b) Sketch a diagram to show the sources of municipal wastewater in relation to collector
sewers and treatment. Describe briefly the wastewater sources, treatment, reuse and

effluent disposal options.

(c) Two primary settling tanks in the Great Lakes area of the United States are 95 ft in
diameter with a 7-ft side water depth, Single effluent weirs are located on the
peripheries of the talks. For an average design flow of 10.0 mgd and peak flow of 15.4
mgd, determine the overflow rates, detention times and weir loadings considering both
flows. Assume that the both tanks are in service.

(14)
(C02,
P02)

Do you think the detention times can be obtained in an altemative way considering
both flows? How?
Comment on the determined detention times to select the better one.

What are your suggestions to comply with the standards design criteria, if for primary
talks, weir loadings are not to exceed 10,000 gpd/foot (125 m3/m.d) for plants.

Do you thirk rectangular design of the primary tank is better and why?
Select the pollutants in wastewater that can be removed by primary tank and justify
your statement.

2. (a) What is aeration. Why we use aeration? Mention the common types of aerators with a
diagram.

(4)
(COI ,
PO 1 )
(7)

(COI ,
PO 1 )

(b) Sketch a complete process now diagram/profile to show the combined filtration
(biotower) and aeration process with direct recirculation through the tower and
recirculation of activated sludge from the clarifier. Describe briefly.

(c) A fine-bubble aeration system is used to remove BOD5 and fully nitdfy the industrial
wastewater. The temperature of the wastewater is 54QF, site elevation is 5000 ft,
diffuser depth is 18 ft and there is a 2 mg/l dissolved oxygen residual. Determine the
followings: i) oxygen demand, ii) total horsepower (hp) requirement, iii) number of
surface aerators if 20 hp for each aerator, and iv) airflow requirement (cfm) using an
influent flow of 3.5 mgd, BOD5 of 140 mg/l in primary effluent and of 15 mg/l in plant
effluent, and ammonia of 23 mg/1? Assume that a = 0.65, p = 0.95, F= 0.75, peaking

(14)
(C02,
P02)
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factor = 29 CT p,de = 8.8 mg/l (for the elevation is 5000 ft at 54'’F), C20,1,de = 9.1 mg/l (at
standard conditions) and SOTR ranges hom 4 to 7'7 O2 lb/hp'hF'

How can you produce fine bubbles in the aeration basin? . . I

b: ’yo iiIlink :he cowse bubbles are better than fine bubbles in the aeration basin and
why ?

3. (a) Sketch a pro-cess flow diagram hr membrane biological reactor treatment' Describe
briefly .

(4)

(COI ,
POI)
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Design and sketch the small extended-aeration plant with proper dimensions'
Do you think cylindrical design of the extended-aeration plant is better ang whY?
ie1 Jct the pollitants in wastewater that can be removed by extended-aeration plant and
justify your statement.
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