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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt Five questions in all, selecting at

least one question from each Unit. All

questions carry equal marks. Assume suitable

data wherever, necessary.

(b) What is meant by sludge volume index ?

How is it useful in sewage treatment

plants ?

Unit III

5. (a) Design an ASP with the following data :

Population – 1 lakh

Sewage flow – 150 lpcd

BOD of raw sewage – 170 mg/L

SS of inraw sewage – 250 mg/L

BOD removal inprimary treatment – 35%

Overall BOD removal desired – 90%

(b) A trickling filter has a diameter of 20 m

and depth 3 m. Its operated with direct

circulation ratio of 1.5 and influent sewage

rate of 3 load. Influent BOD is 260 mg/

L and BOD removal efficiency is 33 per

cent. Calculate hydraulic load and organic

load on the filter.

http://www.dcrustonline.com

http://www.dcrustonline.com/


(1-17/45)M-F-76 2 M-F-76 3 P.T.O.

Unit I

1. (a) Explain the different systems of

sewerage ? What are the situations in

which each system is suitable ? Suggest

the suitable system for Indian conditions.

(b) A city has 50 hectares of residential area.

Its length is 2.5 km. A circular combined

sewer is to be laid in the entire length.

Assume velocity of flow 1 m/s, time of

entry 10 min, population density 250

persons/hectare and water supply 180 lpcd.

Design a combined sewer for 30 min

duration rainfall under sewer running full

condition.

2. (a) In a BOD determination, 6 mL of

wastewater containing no dissolved oxygen

is mixed with 294 mL of dilution water

containing 8.5 mg/L of DO. After

incubation for 5d at 20ºC, the DO content

of the mixture is 5.3 mg/L. Calculate

the BOD5 and ultimate BOD, if k1 =

0.25 d–1.

(b) "Although there is no direct relationship

exists between BOD and COD, in specific

plants it is beneficial to establish BOD/

COD ratio." Discuss.

Unit II

3. (a) Sketch and label a conventional sequence

of various unit operations/processes in

municipal sewage treatment plant. List the

objective of each unit.

(b) Calculate the limits for horizontal velocity

of flow in a grit chamber so that a particle

of 0.25 mm diameter and sp.gr. 2.5 may

settle and stay removed. Given coefficient

of kinematic viscosity 1.0×10–2 cm2/s.

Calculate also the dimensions of the grit

chamber to treat 5 MLD sewage.

4. (a) Describe and contrast the various aerobic

suspended and attached growth systems

used in wastewater treatment.
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6. (a) Write notes on the following :

(i) Sewage Sickness and its prevention

(ii) Surface irrigation and sub-soil

irrigation.

(b) List any three parameters along with their

limiting values for wastewater effluents

for disposal to natural water courses and

land.

Unit IV

7. (a) Explain the design criteria of Oxidation

ponds and ditches. What are

processes involved in the working of these

facilities ?

(b) Design a septic tank for a hostel with 400

inmates. Water supply is 135 lpcd. Draw

a sketch showing the dimensions and inlet

and outlet arrangements.

8. (a) Draw and explain the components of a

sewage pumping station.

(b) Explain the procedure to lay the sewers in

correct alignment and slope.
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