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1.a)
What are the water-borne diseases? How can they be prevented. 

       

b)
Sketch and design an intake suitable for drawing water from a river where the water level is kept almost constant by means of a cross weir across the river.    

2.a)
What are the different types of joints used in pipe for conveyance of water for public water supply schemes?





     

   b)
Explain, in brief, equivalent pipe method for the analysis of pipe network system of a water supply scheme. 


3.a)
Define Sewer, Sewage, Sullage and  Sewerage .                            

   b)
What are the various Systems of Sanitation. Explain them.           

4.
When is pumping of sewage required in a sewerage system. Draw a sketch of a typical sewage pumping station showing all the necessary arrangements to pump sewage of  a  town of one lakh population at the outfall sewer.      

5.a)

What are the design considerations for sedimentation tanks?

   b)

Explain with a neat sketch the jar test for the determination of optimum dosage of coagulant for treating water.

6.a)
Explain the operational difficulties and the remedies for a rapid sand filter.

   b)
List out the merits and demerits of slow sand filter.

7.a)
Explain with neat sketch horizontal flow rectangular sedimentation tank.            

   b) 
Explain briefly different methods of sludge removal from sedimentation tanks.

8.
Design an oxidation pond for the population of 12000 and sewage flow rate of 

      
140l/h/d. BOD of sewage is 300 mg/l and effluent BOD required is not greater 

      
than 50 mg/l. Temperature is 240 C. K20 is 0.25d-1                                         
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1.a)
Explain the terms “Wholesomeness” and  “palatability” as applied to water           
quality. 








        

    b)
With the help of a neat diagram, Explain the salient features of  various pipe            
appurtenances. 







      

2.a) 
What are the different kinds of pipes available for use in water supply systems?  Discuss the merits of each.                                          
     
    


   b)
Explain the circumstances when pumping is required in a water supply scheme.                                                                                                          

c) 
What is the most accurate method of determining hardness of a water sample? Discuss its principle.                                                             
    

3.
Why is the knowledge of storm sewage necessary? How is storm sewage Computed? Describe the factors affecting the quantity of storm sewage.

4.
A town is having a population of 50000 supplied with a per capita water supply of  130 litres  per day. The sewage from this town enters the pumping station through a   low levelled sewer at reduced level 195.0m and leaves through the high levelled  sewer at Reduced level 205.0m. The town has been provided with a separate sewerage system and there are no chances of storm water getting infiltrated into sewers. Calculate:  a)    The size of the rising main

      
      b)    Size of the sump well 

c)   BHP of the motor required. Assume the length of the rising main as                  100m. Make other suitable assumptions wherever  necessary.
 

5.a)

Sketch and explain dry feeders of coagulants in water treatment process.

   b)

A municipal water treatment plant of design capacity 200 million litres per day uses bleaching powder as a disinfectant which contains 23% available chlorine. The chlorine dosage determined from chlorine demand test to ensure 0.2 mg/l is 1.5 mg/l.  Calculate the monthly requirement of bleaching powder in tonnes.

6.a)

With the help of a sketch, explain the under drainage system of rapid sand filter.

   b)

Differentiate between slow sand filter and rapid gravity filters.

7.a)    List different methods of anaerobic treatment of sewage and where they can be applied?                                                                                                        


    b) 
What are contact beds? State the features of contact beds.           
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8.
Design a digestion tank with the following data.




Average flow



 = 20 ( 106 litres




Total suspended solids in raw sewage = 250 mg/l




Volatile suspended solids

 = 200mg/l



Moisture content of digested sludge    = 90 %
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1.a)
Estimate the rate of demand  of water per  capita  per day, and total quantity of water required per day for a town of 20,000 population.                  
      

   b)
Explain briefly the basic objectives of a good water supply scheme and their               importance in the water supply scheme.          



     

2.a)
What is a balancing tank? How will you determine its capacity? 
  
        

   b)
What are the various methods of distribution of water?
3.
Explain how B.O.D and C.O.D can be determined in the laboratory.

4.a)
What are the various zones of pollution in a river stream?   

    
    

   b)   
What are the various methods of applying Sewage effluents to Farms?    
    

5.a)
What are the factors to be considered for location of a water treatment plant?

   b)

Sketch and explain different types of inlet and outlet arrangements for sedimentation tanks.

6.a)
Calculate the number of units and sizes of each unit of rapid gravity filter to treat 20 MLD of raw water making 2% allowance for wash water and a period of 1 hr/day being lost in washing operation.

   b)
    Describe the theory of chemical coagulation.

7.
Draw a neat layout of various units employed in wastewater treatment plant and briefly explain the function of each unit.

8.a)    
Explain the factors affecting sludge digestion.





   b) 
Design an oxidation pond for treating sewage from a town of  20,000 persons.




Sewage flow



= 200 lpcd




BOD of raw sewage


= 300 mg/l




Organic loading rate


= 300kg/hectare/day.




Depth of pond



= 1.2m
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1.a)
 How in the pH value of a sample determined in the laboratory?         
     

   b)
 Discuss the importance of pH value in the treatment of water. 
          
     

   c)
 Explain:          (i) M.P.N 
(ii) Threshold number 
(iii) Turbidity tape.

2.
Write short notes on the following:


(a) Spigot and Socket Joint    
(b) Water meter   (c) Fire- Hydrant   (d) Air valve 


3.
What are the points to be kept in mind while selecting the construction material for the sewer? How are sewers classified as per the material used for construction? Explain.  


4.
What is sewage sickness? What are the causes of sewage sickness? Give the measures   that may be adopted to prevent sewage sickness.

5.a)
Show that the efficiency of a sedimentation tank is independent of depth of tank.

   b) 
10 mg of copperas is consumed with lime at a coagulation basin per litre of water.     Determine the quantity of copperas and the quick lime required to  treat 10 million litres of water per day for one year. Molecular weight of  copperas is 278 and of quick lime is 56.


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 intermittent sand filters. What are their advantages and disadvantages?                                                                        

8.a)
Design a septic tank for the following data.

         
 No of persons :120

         
 Sewage /capita /day  :130litres.

         
 Desludging period:1 year                                                                                  

   b) 
Discuss the advantages and disadvantages of a septic tank.
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