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I nstructions to the candidates:
1) Answer QLar Q2, Q3or Q4, Q5 or Q6, Q7 or Q8.
2) Figuresto'tde right-indicate full marks. %
3) Draw neatfigureswherever necessary. &
4) Assurie’suitabie data if necessary.
5) Useof scCientific calculatorsis allowed
Ql) @ Explaitrtheimportance of secondary treatment an(%% of biol ogl caI
treatment.
b) _An average operating data for convent ivated sludge treatment

Q2) &)
b)

plant isasfollows. [6]

Sewageflow-30000 m?/d, volu on tank-10500m, influent BOD-
200mg/L, effluent BOD-20; L ixed liquor suspended solids-3000

mg/l, effluent suspend mg/ L, Waste sludge suspended solids-
Lidige-200m3/d. Determine

9500mg/L, quantity

) Foodt ﬁsm ratio
i)  Sud @

i e of efficiency of BOD removal

be symptoms, causes and remedial measures.of sludge bulking in

c : | . —
%Qctivaed 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]

PT.O.



Q3) a

b)

Q4) 8
b)

C

b)

c)

)  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 prirdiple components and factors affecting oxidation pond
design. £/ #15]
Desgnan oxidation pond for thefollowing data. Raw sewageflow- VLD,
raw sewage BOD.-200mg/L, desired BOD, of treated effl uent- L,BOD
removal-rate constant-0.1/d, BOD loading rate for t @ en atitude of
the plage-250kg/Hald, elevation of the place-550 m % ISL. Determine.

Q | [6]
)\, Areaof oxidation pond

i)  Detentiontimerequired , Q

i)  Dimension of the pond * O

Enumerate principle, advan%&d disadvantages of aerated lagoon.[6]

Explainwith aneat sk eprincipleof trickling filter. [9]
A single stagé trick Ilter'isdesigned for an organic loading of 10000
kg of BOB,i Sewage per hectare meter per day with arecirculation
ratio of, 1.1. §his trickling filter treats 1.95 MLD of raw sewagewith a
B f g/L."Use NRC formula and determine the strength of the

t. [6]

escribethe operational problemsand itscontral ifnfrickiing filter. [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
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Q6) a)

b)

Q7) 8
b)

Q8) a
b)

Summarize the features and applications 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.

Sedirnentation tank istreating the flow of 5 MLD con
suspended solids. Tank removes around 50% of suspg
the quantity of dudge produce per day in bul
) 5’ Moisture content of the sludgeis 989

i)  Moisture content of the sluddelis 96% "

Explain the stages of digesti on&‘@i cdigesters. [6]
%udge management. [9]

I ndicatethe major chal I@
The moisture cont udge is reduced from 95% to 80%. Find the

decreaseint the sludge. Explain why dewatering of sludge
IS nec: }0]

se oppartunities of wastewater inindustrial secter,> [6]
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