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Time: 3 hrs.
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3a.
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4a.

b,

c.

5a.
b.

6a.

Note: Answer any FtVn ltll questions.

Explain the need fbr sanitation along *ith diff'erent types o1'sewerage systems. (10 Marks)
Explain the factors affecting dry weather flow and the eflbcts of flow variations in the design
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of sewerage system. (10 Marks)

reaches in sewer as waste water. (10 Marks)

(10 Marks)

Explain the different methods of domestic waste water disposal along with advantages and
disadvantages. (10 slarks)
A city has a projected population of- 50,000 residing over an area ol'40 hectares. Find the
design discharge fur the sewer line for the fbllowing data :

i) Rate of water supply: 200 0pcd
ii) Time of concentration = 50 minutes"
iii) Average impermeability coefficient lor the entire area :0"3.
The sewer line is to be designed tbr a flow equivalent to the wet weatlrer tlow plus twice the

dry weather flow. tJse U.S ministry of healtlr lbrmula. Assume that 75% of water supply

Draw a neat flow diagranr and explain the Munieipal Waste water treatment unit operatrons
and process. (10 vlarks)
A 40cm diameter sewer is to flow at 0.4 depttr on a grade cnsuring a degree of self cleansing
equivalent to that obtained at full depth at a velocity of S0crtlsec. Find
i) The required grade.
ii) Associatedvelocity.
iii) Rate of discharge at this depth:
Given : i) Manning's rugosity coefficient:0.014
ii) Protr4rtionate area :0.252 iii) Proportionate l"lMD (rlR) = 0.684

Wh*t are the aims and objectives of Sarnpling technique involved in the waste water
analysis? (04 Nlarks)

Define the terms :

i) Self Cleansing Velocity ii) Turbidity iii) BOD. (06 Marks)

BOD of sewage incubated for onedayat 30 oC has been fbund to be lOOmg/t.. What will be

the 5 day 20 "C BOD? Assume K = 0.12 [Base 10] at 20 'C. (10 Marks)

Explain the importance of screens and types of screens in the Sewage treatment process.
(10 Marks)

Write a note on Necessity, of Sedimentation tanks. Explain the types along with a neat sketch
of rectanqular settline tank. (10 Marks)

Discuss in detail, the process of Deoxygenation and Reoxygenation with respect to self
purification ofNatural water, with a neat sketch. (10 Marks)
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The domestic sewage of a town is to be discharged inio a ffeam after treatment. Determine
the maximum permissible effluent BOD and the fuentage purification required in the
treatment plant given the following particulars :.

Population of town : 50,000 ; ,.R.W.F of sewage : 150 tpcd
BOD contribution per capita 0.075 kg day' ;

Minimum flow of stream:O.20rn'lsec ; -_ BOD of stream : 3qS/{ ;

Maximum BOD of stream on downstrdiin J'Smg/{. Tv; 
(10 Marks)

Explain the working of a conveffin@"Activated Sludge Process (ASP) with flow diagram.
' , : ," (10 Nlarks)

Design a primary settling tank ofrebtangular shape for a toqp4raving a population of f0,000
with a water supply of 180 {pd.'Assume detension perigd =Y ks , Length: 4 times the
breadth , Depth : B4Jwe€n 2.4-to 3.6m , Average over flow rate : 3}msldlrrf ,
Breadth = Not more thaiithm. .,,, 'i',.t't" (10 Marks)

Explain the ConsErcJionaldetails of a Conventipnattrickling filter, with aneat sketch.
:::! ,,,,'1,.......... (10 Marks)

Design a low raGfilter to treat 6MLD.lSWwage of BOD 210 mglt. The final effluent
should be 30mg/t and organic loading 

Ttd,q 
32A ddn (10 Marks)

Discuss in, brief the Biological and Chemical methodsof removal of Phosphorous from
waste water. (10 Marks)
Draw a neat sketch of a septiq tar& with soak pit ad \tite the design criteria required for
septic tank. 

"{, ". (10 Nlarks)

"itr,tr,nt' h,i.l'*k 1,:,,

Write a note on two Pitb s and Eco toilqt. (10 Marks)
Define Advanced Wastewater.Treatment (AWT)- What are its objectives? How do you
select the AWT m;lcess for removal.i: rnants? .; (10 Marks)
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