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I nstructions to the candidates:

1)

Q2) g
b)

Answer QLar Q2, Q3ar Q4, Q5 or Q6, Q7 or Q8.
Figures tothe righi-indicate full marks.

Draw neatfygureswherever necessary.
Assurhg’suitabie data if necessary.

Use of sCientific calculators is allowed

Explaitatheimportance of secondary treatment and-principle of biological
treatrent. [6]

A average operating data for conventional activated sludge treatment
plant isasfollows. [6]

Sewage flow-30000 m?/d, vol ufmeof aeration tank-10500ms, influent BOD-
200mg/L, effluent BOD-20mg/L ,‘mixed liquor suspended solids-3000
mg/l, effluent suspended’salids-30mg/L, Waste sludge suspended solids-
9500mg/L, quantity of waste stLieige-200m?/d. Determine

i)  Food to microorganism ratio
i)  Sludgeage
i)  Percentage of efficiency of BOD removal

Describe symptoms, causes and remedial measures.of sludge bulking in
activated sludge process. [6]

OR
Explaintheterm Volumetric BOD loading, £/M Ratio, Sudgeagein detail [ 6]

The mixed liquor suspended solids. Concentration in aeration tank is
3000 mg/l and dudge volume after 30 minutes of settling in a 1000 ml
graduated cylinder is135ml. Determing, [6]
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Q3) a

b)

Q4) 8
b)

Q5) 8
b)

)  SVI
i)  Requiredreturn sludgeratio
i) Suspended solids concentration in recirculated sludge

Describe symptoms, causes@ind remedial measures of foaming in activated
sludge process. [6]

Summarizethg pririciple components and factors affecting oxidation pond
design. [9]

Desgnan oxidation pond for thefollowing data. Raw sewageflow-10MLD,
raw sewage BOD.-200mg/L, desired BOD, of treated effluent-20mg/L, BOD
removal-reate constant-0.1/d, BOD loading rate for the'given latitude of
the plage-250kg/Hald, elevation of the place-550 m aove M SL. Determine.

[6]
)\, Areaof oxidation pond
i)  Detentiontimerequired
i)  Dimension of the pond
Enumerate principle, advartages arid di sadvantages of aerated lagoon.[6]
OR
Explain with aneat sketeh the principleof trickling filter. [9]

A single stagetrickling filté¥is designed for an organic loading of 10000
kg of BOD in raw sewzge per hectare meter per day with arecircul&tion
ratio of 1.1. Thistrickling filter treats 1.95 MLD of raw sewagewith a
BOD of 180mg/L." Use NRC formula and determine the strength of the
effluent. [6]

Describe the operational problemsand itscontral intrickiingfilter. [6]

Compare the aerobic and anaerobic treatment of wastewater. [6]

Design aseptic tank for 300 users. Water@lowanceis 120 L per head per
day. Assume suitable dataif required. [6]

Describewith aneat sketch working of up-ftow anaerobic sludge blanket
reactor. [6]

OR

[6003]-337 -



Q6) a)

b)

Q7) 8
b)

Q8) a
b)

Summarize the features and applicaiions of up-flow anaerobic sludge
blanket. [6]

Design the dimensions of septic tank for small colony of 160 persons
provided with an assured water supply from municipal head worksat the
rate of 120 L per person per day. Assume suitable dataif required. [6]

Explain the mexits of sequential batch reactor over conventional activated
sludge process: [6]

Deseribethegoverning factors in anaerobic digesters. [9]

Sedirnentation tank istreating the flow of 5 MLD conitgining 275 ppm of
suspended solids. Tank removes around 50% of suspefided solids. Calculate
the quantity of udge produce per day in bulk angiveight if [6]
) 5’ Moisture content of the sSludge is 98%

i)  Moisture content of the sluddeiis 96%

Explain the stages of digestionirranaerobic digesters. [6]
OR
Indicate the mgor challengesin sludge management. [9]

The moisture content of “a slgdge is reduced from 95% to 80%. Find the
decrease in the volume of the sludge. Explain why dewatering of dudge
IS necessary. }O]

Discuss the reuse opgiartunities of wastewater in industrial secter.> [6]
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