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3. (a) Highlight natural and anthropological water quality problem affecting public water supply in 

India. 

(b) An ideal sedimentation tank will be built to treat 1700 m³/hr. The suspended solid in raw water 

has been analyzed as 200 gm/m³. The settling column analysis result shows the following.  

12% of the particle having settling velocity greater than 1.5 m/h  

10% of particles have settling velocity less than 0.6 m/h 

The dimension of settling tank is as follows:  

Length = 80 m, Width = 20 m, Depth = 3 m.  

Calculate for ideal settling condition the following: 

i) Removal of suspended solids in the settling tank and SS concentration in clarified water. 

ii) Sludge deposition in kg/day over the first 60 m length of the basin. 

iii) Maximum allowable interval between two cleaning if the depth of sludge deposit containing 

98% water is limited to 0.9 m. 

iv) Length of effluent weir to be applied. 

v) Placement of effluent weir in the tank.      10+15 

 

4. (a) Explain briefly objectives of pre-treatment in conventional water treatment plant. 

(b) Discuss salient features and functioning of HRF. How headloss is developed during operation 

of HRF? 

(c) A village water scheme for 6000 population is prepared. It is proposed to treat surface water by 

installing HRF and SSF with disinfection arrangement. Find out the number and sizes of HRF and 

SSF and their placement. The surface water quality analysis report shows the following: 

pH:7.7 

Suspended solids: 120 mg/1 

Total Hardness (as CaCO3): 130 mg/l 

Chloride as Cl: 40 mg/l 

Total Dissolved solids: 280 mg/l 

Total coliform: 360/100 ml 

Faecal coliform: 180/100 ml 

5+6+14=25 
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5. a)  Calculate the Ryznar Index of a water sample whose temperature is 150C, pH is 7.8, 

TDS is 265 mg/l, calcium ion concentration is 65 m/l as Ca2+, total alkalinity (bicarbonate 

only) is 90 mg/l as CaCO3. 

 b)  What kind of pump is preferred in a raw water pump house? 

 c) Why is the peak factor considered for designing a water supply distribution network? 

 d) What are the minimum pipe sizes, and the elevation of the reservoir, as per CPHEEO 

guidelines, to design a water supply distribution system? 

 e) Explain briefly the purpose of the air valves used in the distribution system. 

 f) The hourly time-demand data for a distribution system are given here. The water is pumped 

into an elevated storage reservoir at a constant rate of 1070 m3/h. Determine the clearwell 

capacity by using the deficiency method. Assume any other data, if required. 

   

Time Demand (LPM) Time  Demand (LPM) 

1 am 3610 1 pm 12293 

2 3562 2 12274 

3 3496 3 12236 

4 3410 4 12388 

5 3439 5 12750 

6 3648 6 13517 

7 6118 7 17120 

8 9500 8 16530 

9 10545 9 10105 

10 11438 10 4220 

11 11820 11 4010 

12 noon 12008 12 midnight 3800 

 

5+2+2+2+2+12 = 25  
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6. (a)  Define the term non-conventional water treatment technology?  

(b) Determine the volume of hydrogen cation and strongly basic anion exchanger bed to     

demineralize 100 m3/d water that has following chemical quality 

 

Cations Anions 

Ca2+= 145 mg/L 

Mg2+=18 mg/L 

Na+=130 mg/L 

K+=50 mg/L 

HCO3-=258 mg/L 

SO4
2-=220 mg/L 

Cl-=214 mg/L 

NO3=50 mg/L 

 

The ion exchange capacities of hydrogen cation and anion exchange resins are 80,000 

and 50,000 g CaCO3/m
3 cycle respectively. Also calculate the required quantities of 

regeneration chemicals. The regeneration cycle is once per day. 

           (c) Briefly describe the Reverse Osmosis process 

 

2+20+3=25 
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