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1. A new circular clarifier is being designed to replace an old design that is being taken offline at a small water treatment plant.  The project supervisor wants to maintain the same detention time, overflow rate and flow capacity as the old clarifier.  The detention time is 3.0 hours, the overflow rate is 0.845 m3/hr(m2, and the flow into the clarifier is 1.0 million gallons per day.  The average suspended colloid concentration entering the clarifier is 1000 mg/L.


a. Find the surface area of the clarifier.

b. Find the volume of the clarifier.

c. Determine the daily sludge production in m3, assuming 90% suspended solids removal and 1% solids concentration in the sludge.

2. A sedimentation basin is to be designed so that it will remove 100 percent of all particles which have a settling velocity of 0.3 mm/sec.

a. For a flow of 10 m3/min, determine appropriate dimensions for a rectangular basin in which the length is 4 times the width.  The detention time is 2h.
b. Determine the total weir length required if the weir overflow rate is 250 m3/(m·day).  Show how you would locate this weir on a sketch of the basin.
3. A rectangular clarifier is designed to remove particles with a diameter of 1.0 mm and a specific gravity of 1.005.  Determine the SLR (also known as surface overflow rate (SOR)) and depth required to prevent scour.


4. A clarifier with an area of 150 m2 treats a flow of 3000 m3/day.  The water entering the clarifier contains a substantial number of clay agglomerates with a specific gravity of 1.05 and a diameter of 0.05 mm.  What percentage of these particles will be removed in the clarifier?




5. A clarifier designed for a flow of 6000 m3/day has an area of 300 m2.  What is the settling velocity of the particles this basin is intended to remove?  What diameter sand particles (ρ = 2650 kg/m3) will be entirely removed?  What diameter flocculated mud particles (ρ = 1030 kg/m3) will be entirely removed?

6. A settling basin is designed to have a surface overflow rate of 1000 gal/(ft2•d)].  Determine the overall removal obtained for a suspension with the size distribution given in the table below.  The specific gravity (SG) of the particles is 1.3 and the water temperature is 20oC.
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7. A settling basin is designed to remove all particles with a settling velocity greater than 28.1 m/day.  State the SLR and determine the overall removal obtained for a suspension with the size distribution given in the table below.  The specific gravity of the particles is 1.85 and the water temperature is 20oC.

	Size, mm
	0.15
	0.10
	0.085
	0.07
	0.06
	0.04
	0.03
	0.01

	Weight Fraction greater than size %
	5
	8
	20
	45
	80
	90
	99
	100


Particle size, mm





0.150





0.090





0.070





0.050





0.040





0.015





0.009





Weight fraction greater than size, %





8





20





35





50





85





95





100
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