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I nstructions to the candidates;
1) AttemptQ2or Q2,93 or Q4, Q5 or Q6, Figuresto the right indicates full marks.
2) Drawdeat figyureswherever necessary.

3) Assumganydnissing data if necessary. A P
4) Use of scientific calculatorsis allowed. <
A
< \
Q1) @ What doyou understand by self-pltﬁ;ﬁ oati on%roperty of stream?Explain
the factors affecting self-purification’of stream. [2+3]
~y

b) Designasanitary sewer for thefofl owing data [5]

)  Population = 13009(?.Eerégns‘ i) Rateof water supply =1901pcd
i) Valueof n=0.02 . iv) Peak factor = 2.5
v) Slope=1in700 )

OR

Q2) @ Determinethestormater discharge produced from district of 45hectors
comprising different type of sub catchment as given below. Theaverage

intensity of rainfalt intheareais45 mm/hr. [2+3]
Sr.No.| Type of catchment % of area | Coefticient
1 Built up area 25 0.95
2 Road Surface 15 0:8
3 Open space 20 0.2
4 Lawns and gardens 40 0.15
b) Writeobjectivesand action plan of natiend river cleaning plan. [5]
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Draw a flowchart for sewage treatment plant consisting primary and
secondary treatment. Enlist the potlutants removed from each unit
operation and process. [2+3]
Design agrit chamber for the fotfowing date: [9]
)  Flow=1500m? per hour
i)  Settling velgeity of particle0.01 m/s
i) Flow throughveloctiy 0.3 m/s

OR
Design prifiary settling tank of rectangular shape for a town having a
populatiomof 1,30,000 with sewage generation rate of 150 |pcd. Surface

overflowsrate 50m3d. m?. Assume suitable date if required. [5]
Explairwithineat sketch, the principle and working of grit chamber

A O [2+1+2]

: : : O

Definesludge bulking. Write any four causes and#emedial measuresfor
sludge bulking ( [1+2+2]
Araverage operating datefor converlti onal géi\'ivated sludgetreatmentis
as follows AN S [5]
a Wastewater flow )* 20500m3/d
b Volume of aerationtapk -/ Oy 3500m?
C Influent BOD L 200mg/l
d BOD removal fromerimany sedimentation tank| 30%
e Effluent BODy " 10 mg/l
f Mixed quuqrsﬁaended solids (MLSS) 2500 mg/I

Based on the information above, determine

)
i)
ii)

Q6) a)

b)

Aeration period (hour)
Food to microorganisnvratio
Percentage efficien¢y of biochemical oxygen demand removal:

OR
A single stagetrickling filter isdesigned for an organi¢ioadiing of 10000
kg of BOD inraw sewage per hectare meter per, day)withvarecirculation
ratio of 1.1 This tricking filter treats 1.95 MED, of raw”sewage with a
BOD of 180 mg/l. Use NRC formula and determineé.the strength of the

effluent. [5]

Write biological principle, advantages. and/disatlyantages of sequential

batch reactor [1+2+2]
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