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1. A certain municipality in city A plans to use the water from river R as a raw water for a water treatment plant. Since the river is very turbid, pre-sedimentation is required. Hence a column test is carried out. The results of the column test are summarised below.                                [30]

	Time (min)
	0
	60
	80
	100
	130
	200
	240
	420

	Concentration(mg/l)
	299
	190
	179
	169
	157
	110
	79
	28


What is the percentage removal of particles if the hydraulic loading rate is 25 m³/m²- day? Sampling is done at a depth of 4 m.

2.  Determine the future population of a town by using Geometric increase method (to get the maximum population) and Incremental increase method, given the following data:                [15]

	Year
	1961
	1971
	1981
	1991
	2021

	Population in thousands
	93
	111
	132
	161
	?


  
3. Estimate the screen requirement for a plant treating a peak flow of 80 million litre per day of sewage. Assume that maximum velocity through screen is 0.8 m/s and angle of screen bar with horizontal is 500.Widh of screen is three times of its depth. Also calculate the head loss through the screen for fully cleaned and half clogged conditions.(Use rectangular bars with 1 cm width and 5 cm clear spacing).                                                                                                           [20]

4.  Explain the following with suitable sketches wherever necessary                                 [2x5=10]                     
     a) BOD exertion as a function of de-oxygenation constant
     b) Critical deficit 
     c) Self purification constant
     d) Merits and demerits of alum as a coagulant
     e) Hourly variation of water demand

5.   Write a short note on the following:                                                                          [4+4+2=10]
      a)  Gravel bed aerator
      b) Rotary drum strainer
      c) Zone settling

6.    Describe the following                                                                                                         [3+2]
     a) Bubble aeration has an advantage over falling droplets of water. 
b) Narrow mixing channel with flume for coagulant mixing
