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1. a)
The population of a town as obtained from the census report is as follows.

	Year
	1901
	1911
	1921
	1931
	1941
	1951
	1961

	Population
	24831
	25293
	25423
	27263
	38284
	49909
	67105


 
Estimate the population of the town as in 1981, 1991and 2000and 2001 by  
Geometrical Increase Method                                                    

      

b)
For the above data, find out the population of the town in 1981, 1991and 2000 and 2001 by Arithmetical Increase Method            

2. a)
What are service reservoirs? Mention the types of service reservoirs that are usually constructed.







    b)
Draw a neat sketch of an elevated tank and show all component parts.
3. a)
Explain what is separate and combined system of sewerage

                  

b)
Discuss the relative merits of the separate and combined systems of sewerage and give the conditions favorable for the adoption of each one of them.

4. a)
Explain the importance of reoxygenation and deoxygenation in problems of stream  sanitation. .    





  

        
    b)
Explain Self-purification of Streams and indicate the factors affecting the same.
5. a)
What are coagulant aids? Explain briefly their functions.

    b)
 Describe the coagulation and flocculation processes in water treatment processes.

6. a)
Explain with neat sketch indicating the relationship between the chlorine added and the chlorine residual.








    b)
Explain the factors influencing chlorination of water supplies.
7. 
Design a grit chamber for a city of 2.8 lakhs population with a combined sewerage system. Water supply rate is 140 l/d on an average basis. Grit    concentration is 50 mg/l. Grit of 0.2 mm size and above with specific gravity of 2.60 is to be removed. Temperature is 20 0C. 

8. a)
What are the properties and quantity of sludge obtained from various  sewage treatment units.                                                                                      
b)
Why is it necessary to treat sewage sludge? What is the process of             anaerobic sludge digestion?    
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1. a)
What are the factors that govern the water demand of a city. 


b)
Discuss in detail the merits and demerits of the various methods adopted for            estimating the future population of a city. 

2. a) 
Describe the Hardy-Cross method of analysis of pipe networks?

   
 b)
Describe the graphical method of determining the storage capacities of a             reservoir.   
3. a)
Differentiate between Self Cleansing Velocity and Non Scouring Velocity.  

 b) 
Determine the diameter of a circular sewer laid at a slope of 1 in 100 and carrying a discharge of 312 m3/sec while flowing half full. N=0.012. 
4. a)
Write a note on flushing of sewers. .          




         
    b)
Sketch and describe the working of an automatic flushing tank for a town sewer.

5. a)

Differentiate between plain sedimentation and sedimentation with coagulation.

    b)

Draw a neat sketch of wet feeding device of coagulant and explain its working.
6. 
The following data were obtained in break point chlorination of water. Plot the data and determine the break point dosage. The break point is best determined by projecting the decreasing and increasing slopes on either side to their point of intersection.

	Dosage mg/l
	1.00
	2.00
	3.00
	4.00
	5.00
	6.00
	7.00

	Residual mg/l
	0.80
	1.55
	1.95
	1.25
	0.50
	0.85
	1.95


7. a)
 Distinguish between low rate and high trickling filters.                               

    b)
 What is meant by biological treatment of sewage? 

8. a)
Write short note on the factors affecting sludge digestion.                                

    b)
With the help of a neat sketch s describe the sludge digestion tank.                 
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1.a)
Compare Surface & Ground waters as source of water supply from the           
considerations of quantity and quality. 




     6 

  b)
Following are census figures of population of a city. Estimate the            
population as on 2001 by using incremental increase method and geometric            
method. 


Year



Population 

1951 20,000 




1961 45,000

1971 80,000

1981 1, 20, 000

2. a)
What are the various steps involved in laying of water pipe line.

          

b)
Describe the various layouts of distribution net work in a water supply             system and state their advantages and disadvantages.

3. a)
Distinguish between aerobic, anaerobic and facultative micro organisms  present in  the sewage








       
    b)
Define D.O, C.O.D and B.O.D                                                         

       
                                                                                             

    c)
What is the principle involved in the treatment of sewage.

4. a)
What is the purpose of providing a Storm water regulator. 




    b)
Explain i)Leap weir ii)Overflow weir and iii) Syphon spillways.

5. a)

Explain the principles of sedimentation process.

    b)
Design a set of sedimentation tanks to treat 100 million litres of water per day for the following data:

Diameter of the tanks = 35 m

Detention time = 2.5 hrs

Weir loading rate = 300 m3/day 1 metre length

6. a)
Explain with neat sketch the details of perforated pipe under drains. 

b) 
A filter unit of size 4m×8m. After filtering 8500 m​3 in 24 hour period, the filter is back- washed at the rate of 10 l/m2/sec for 10 minutes. Compute the average filtration rate, quantity and percentage of treated water used in washing and the ate of wash water flow in each trough. The unit has 4 troughs.

Contd…2
Code No: NR-310104


.2.



Set No: 3
7. a)
What do you understand by secondary  treatment of waste water?             Enumerate various treatment techniques used for biological treatment.           

 b) 
What do you understand by the efficiency of a trickling filter? How do you determine the efficiency using NRC formula and Velz Equation?     

8. a)
What do you understand by 

           

i) Conventional digestion

           

ii) Multistage digestion.

           

iii )High rate digestion.                                                                                        

    b)  
What are the various methods of obtaining uniform flow in sedimentation tanks?
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1. a)
State the effects when each of the following substances exceeds prescribed           
limits of drinking water standards. 


i) Nitrates
ii) Sulphates 

iii) Chlorides 


iv) Fluorides 
and 


v) Iron and Manganese 

      
   b)
Write a brief note on the incremental increase method of estimating            
Population.  



2. a)
What factors are to be considered while designing a pumping main.
       

    b)
Explain the various hydraulic tests conducted for water pipe lines.


3. a)
What is meant by Population Equivalent.?      

           

    
b)
A 2 % solution of a sewage sample is incubated for 5 days at 20°C .The depletion of oxygen was found to be 6ppm.Find the BOD of sewage.      

4. 
Distinguish between             






                      a) Lampholes and manholes
b) One pipe and two pipe systems of plumbing.


5. a)

What are the design criteria for clarifiers?

    b)
Determine the total quantity of alum required to treat water supplied to a city of population 0.3 million with 150 lpcd demand, using jar test results given.


Removal of solids, %
40
65
87
90
92
93


Alum dosage mg/l
5
10
15
20
25
30

6. a)
Explain the use of the following in the rapid sand filtration:

i) Flow rate controller
ii)
Air compressor
iii)
Wash water trough

   b)
How is the dosage of chlorine determined in the laboratory?

7. 
Explain with a neat sketch the operation of trickling filters. What are their advantages and disadvantages?          
8. a)
Define sludge volume index . What is its significance?                                   

    b)
Write short note on 

           
i) Measurement of sludge volume index.

           
ii) Unsuitability of activated sludge unit for a very small town.                                                                    
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