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Instructions to Candidates:

% Answer ALL the questions.
% Missing data may be suitably assumed.

" A wastewater flow of 10000 m?/day is received at a sewage treatment plant. The |

population served is 40000 and are a few industries in addition. If the BODs of the
wastewater is 400 mg/l estimate the BOD due to (i) domestic sewage (ii) industries. (3 marks)

A single source of BOD causes an oxygen-sag curve with a minimum downstream | \
DO equal to 6.0 mg/l. If the BOD of the waste is doubled (without increasing the |
waste flow rate), what would be the new minimum downstream DO? In both cases |
assume that the initial oxygen deficit just below the source is zero and the saturated
value of DO is 10.0 mg/l. Note that when the initial deficit is zero, the deficit at any

point is proportional to the initial BOD. G

Derive a relationship for determination of sludge wastage from recirculation line |

for an ASP treatment unit. (4 marks)

" What are the major problems faced in ASP treatment unit? Explain the same. ' (3 marks)

" A conventional activated sludge process plant is in operation with a 6 of 10 days.

Reactor volume = 8000 m*, MLSS = 3000 mg/1.

Determine

(1)Sludge production rate.

(ii)Sludge wastage flow rate when wasting from the reactor.

(iii)Sludge wastage flow rate when wasting from the recycle line. \
Assume concentration of suspended solids in the recycle line as 10000 mg/I (3 marks)
Formula:

Qw = V.xX/ 0c x;

px = V.x/0,

Qw=V/0
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4 2C. | Design a bio-disc (R—otati_r;g bialz)gicéi contactor) for 600 persons to remove 90% of |

3A. | Determine the liquid volume before

3B

(3C. | Draw the flow digram of the followin

4A. | A ?nuniapal ‘wastewater havin

' the BOD of 170 mg/I at the rate of 160 Iped. Assume loading rate as 10 gm
} and volume of the tank as 40 m®. Make the necessary check for the e

reduction for 300 kg
characteristics:

and after digestion and the percentage |
on dry basis of primary sludge with the following’

fficiency. |

/m* day ¥

- (4 marks)

ES

Primary sludge Secondary/Digested » |
sludge |
% of solids 5 10 (4 marks) |
Volatile matter(%) 50 50 ' ‘
Specific  gravity of 2.5 2.5
fixed solids
Specific  gravity of 1.0 1.0
volatile solids | |
Explain the disinfection process for wastewater treatment and compare the |
advantages and disadvantages of using chlorine, ozone and UV for wastewater |

disinfection

(1)Combined Trickling fi
(i1)Secondary treatment
0Smosis

filter depth are to be 1.8

diameter.

Flow rate = 7570 m*/day
" Wastewater temperature

BOD removal in the primary sedimentation = 35%

and E) = E;
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Iter and ASP process

£ treatment systems:

}(4marks)
b

\
2 R, ! 2 marks
with contact filtration, carbon adsorption and reverse | ( )|

=20°C

g a BOD of 250 g/m’® is to be treated by a |
trickling filter.The desired effluent quality is of 25 g/m® of BOD. If both of the \
3 m and recirculation ratio is 2 :1. Find the required filter |

2 stége i

" (4 marks) |
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‘ 4B.  What is sludge digestio
‘ dlsposal of sludge?

n? What are the principal “methods of processmg and |

[* | 4C. | Write short notes on the following:

1 ‘ (i) UASB reactor

‘ (i1) Fluidized Bed reactor

| (iii)Anaerobic filter

—

3 marks)

s

’ (3 marks)

|

l SA. s Describe the levels of wastewater treatment

1 according to the level of advancement.

5B. What is the importance of using

wastewater laboratory.

5C. Compare Electro-dialysis with reverse osmosis and mention the advantages and | 3 m“kij

[ | disadvantages of Electro-dialysis
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and classify the treatment B—racéss

Total ’ngamc ‘carbon analyser in industrial \ (3 marks)

(4 marks)

i
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