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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	List the various tests conducted for chemical examination of water


	[3M]

	2.
	Write very short notes on various methods of water distribution



	[3M]

	3.
	Write a note on the significance of BOD / COD ratio in treatment of waste water.

	[3M]

	4.
	Give a flowchart indicating sequence of units in domestic waste water treatment.
	[3M]

	5.
	Differentiate between Coagulation and Flocculation. 




	[3M]

	6.
	Differentiate between Garbage and Rubbish.





	[2M]

	7.
	Write notes on various types of demand.






	[2M]

	8.
	Draw a line diagram of Activated Sludge Process (ASP), clearly listing the names of various units employed.
	[2M]

	9.
	Determine the amount of bleaching powder required annually in a water treatment plant 

treating 10 million litre per day of water, if 0.2ppm of chlorine does is required. Available bleaching powder contains 30% of available chlorine.
	[2M]

	10.
	Explain what is meant by attached growth processes.
	[2M]










Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Name the water-borne diseases caused by bacteria, viruses, protozoa and helminths. How are the incidences of these diseases prevented?
	[5M]

	
	b)
	Write a critical note on the present scenario of urban sanitation in India.
	[5M]

	
	
	
	

	12.
	a)
	Explain with the help of diagrams the Grid Iron System and the Radial System of water distribution for a town.
	[4M]

	
	b)
	A small town with a population of 1000 persons is to be supplied water at 96 lpcd. The demand of water during different periods is given as follow:

Time (Hrs)

0 – 3

3 – 6

6 – 9 

9 – 12 

12 – 15 

15 – 18 

18 – 21

21 – 24 

Total demand in litres

9000

10, 000

12, 000

18, 000

14, 000

12, 000

10, 000

11, 000


Determine the balancing capacity of a service reservoir if pumping is done in blocks of 24 hours, the delivery rate being constant. [Use analytical method]
	[6M]

	
	
	
	

	13.
	a)
	Differentiate between “oxygen demand” and “BOD”? How do you determine BOD in laboratory? What are the limitations of BOD test.
	[5M]

	
	b)
	The 5-day BOD of waste water has been found to be 150 mg/l at 20oC and the reaction constant “K” is given as 0.20 / day. Determine the 8-day BOD value if the tests were run at 15oC.
	[5M]

	
	
	
	

	14.
	a)
	What do you understand by preliminary treatment of wastewater? Enumerate various unit operations falling under this.
	[5M]

	
	b)
	Design the dimensions of a suitable sedimentation tank for raw water supplied of a town of population   1, 00,000 with daily per capita water supply of 120 liters. Assume detention period of 6 hours and velocity of flow as 20 cm/minute
	[5M]

	
	
	
	

	15.
	a)
	At a water treatment plant, the coagulation-sedimentation unit clarifies40 million litres of water each day. The quantity of alum required at theplant is 18 mg/L. If the alkalinity of raw water is 5 mg/ L as CaC03, findout the quantity of alum and quicklime (having 85% of CaO) required onyearly basis at the plant. 

	[6M]

	
	b)
	Compare rapid sand filter with slow sand filter in respect of following features


(i) Arrangement of Media (Sand) (ii) Rate of filtration (iii) Size of Bed (iv) Length of run between cleaning (v) Efficiency
	[4M]

	
	
	
	

	16.
	a)
	Explain with a flow diagram various elements involved in Municipal Solid Waste Management.
	[5M]

	
	b)
	A landfill is to be designed to serve a population of 2, 00,000 for a period of 25 years. The solid waste (SW) generation is 2 kg/person/day. The density of the un-compacted SW is 100 kg/m3 and a compaction ratio of 4 is suggested. The ratio of compacted fill (i.e., SW + Cover) to compacted  SW is 1.5. Find the landfill volume required in million m3for disposal.
	[5M]

	
	
	
	

	17.
	a)
	What is hardness of water? How it is measured in the laboratory?
	[3M]

	
	b)
	Explain self-cleansing velocity and non-scouring velocity and their importance in the design of sewers. 
	[3M]

	
	c)
	Explain Hardy cross method of solving the water distribution network, by balancing heads by correcting flow. Write the expression you use for correction of the assumed flow.
	[4M]

	
	
	
	

	18.
	a)
	Write short notes on (i) Proportional weir (ii) Skimming tank.
	[3M]

	
	b)
	Name various disinfecting agents and explain the action of any one of these in detail.
	[3M]

	
	c)
	Explain the significance of the following parameters from the point of view of drinking water quality:


(i) Nitrogen content (ii) B.O.D (iii) Dissolved Oxygen (iv) Chlorides
	[4M]
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