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Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1)

Answer QLear Q2, Q3~0rQ4, Q5 or Q6, and Q7 or Q8.
Neat diagrars must be drawn wherever necessary.
Figuresto'the right side indicate full marks.
Assurig’suiatable data if necessary and clearly state.
Use of glectranic calculator is allowed.

Explaitrthe principle and working of activated s|ugige process with suit-
abteflow chart. [2+3]

What is sludge bulking. Explain_the,contriol measure for the sludge
bulking. [2+3]

An average operating datafor the.des gnof conventional activated sludge
treatment plant isasfollows: [8]

Wastewater flow=35000mgd
Volume of aeration tark=10000/m?3
Influent BOD=250 mig/i
Effluent BOD=20 mg/I
mixed liquor suspended solids=2500mg/I|
Effluent suspended solids =30 mg/I
Waste sludge suspended solids=9700 mg/I
Quantity of waste sludge=220m?/d
Based on the information, above determine,
)  Aeration period
i)  Food to microorganism ratio (F/M rztio)
i)  Percentage efficiency of BOD removal
Iv)  Sludge age (days)

OR

PT.O.



Q2) g

b)

Q3) 8

b)

State modifications in ASP and hencexdifferentiate between completely
mixed ASP and extended acration ASP, [3+3]

Explain the term with respect tg:éctivated sludge process. [4]
1)  Hydraulic Retention Time'(HRT)

i)  Solid Retentian, Time (SRT),

i)  Mixed Ligtor Suspended Solids (ML SS),

Iv) Food to Microgrganism ratio (F/M ratio)

An avera@e pperativig data for conventional activated sludge treatment

plant isasfollows: [8]
) /Sewageftow = 30000 m®/day

i) Molume of aeration tank =10000 m3

i) Ipfluent BOD =250 mg/lit

iv) cEffluent BOD =20 mg/lit

V)+” Mixed liquor suspended solids =2500mg/lit

vi) Effluent suspended solids =30mg/lit

vi) Waste sludge suspended sehids  =9700mg/lit

viii) Quantity of waste sludgée =220m3/d

Determine;

a) aerationperiod

b) Food to microgrgarism’siatio

C) percentage of efficiency of BOD removal
d) Sudgeage

Discussthe phytoremediation technol ogy for wastewater, treatrient. Also
discuss the advaniages and limitations of this progess. [8]

Determinethesize of ahigh-ratetrickling filter for thefollpwing data; [9]
)  Sewageflow=8MLD
i)  Recirculationratio=1.5
i)  BOD of sewage=230 mg/I
Iv) BOD removed in primary sedimeqtation{ank=30%
v)  Find effluent BOD=20 mg/I
vi) Depthof filter =2m
OR
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Q4) a)

b)

Q5) a)

b)

Q6) a)

b)

Q7) 8
b)

Q3) a)
b)

Discuss the root zone technology forwastewater treatment. Also discuss
the advantages and limitations of -this process. [8]

Determinethe size of ahigh-rateirickling filter for thefollowing data; [9]
)  Sewageflow=5MLD

i)  Recirculatien ratio=1.5

i)  BOD of sewage=230 mg/I

Iv) BOD.removedin primary sedimentation tank=30%

v) Fird étluentBOD=20 mg/I

vi) ,Depthoffiiter=2m

Draw aneat sketch of up flow anaerobic sludge blanket (UASB) reactor.
explain the working of UASB reactor and comment on its suitability for

treatment of industrial waste water. [3+3+3]
EXplain working principle and application off MBR and MBBR. [9]
OR

Design aseptic tank for 300 users’ Waler allowanceis 120 liters per head
per day also design a suitaldle’soil cabsorption system if the percolation
rateis 3 min/cm and depthof grotrid water table below GL is1.5m. [9]

Explain working prinéiple and.application of SBR and FMBR. [9]
Explain the anaerobic sltdge digestion process. 9]
Explain various methods of sludge treatment. [7]
What are the process carried out to recycle and reuse af, treated waste-
water [5]
OR
Write a short note on sludge drying bed. [5]
Explain any two methods of sludge disposéa miith advantages, disadvan-
tages and applications. [7]
Write a short note on: sludge thickener: [5]
® O ¢
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