
	CE 170 (Fall 04)
	Class 21
	11 / 11 / 04


Reminder:  Quiz Tuesday on Learning Objectives 4

Homework – Due Friday Nov 19 

(No late papers will be accepted because the solutions will go into the library that day.)
D&M 9-6, 9-7, 9-8

D&M 9-10  (modified)  For a flow of 0.8 m3/s, how many rapid sand filter boxes of dimensions 10 m by 10 m are needed so that the loading rate does not exceed 120 m3/m2d.  When one filter is out of service for backwashing, what is the filtration rate on the remaining filters, assuming a constant inflow?  Comment on whether this rate is adequate or excessive, based on your reading. 

JJ 18.1  A sand filter at a water treatment plant operates at a flow of 10 m3/h.  The influent TSS concentration is 20 mg/L and the effluent concentration is 0.01 mg/L.  If the filter run time is 24 hours, the backwash flowrate is 50 m3/h, and the backwash time is 9 minutes, what is the suspended solids concentration in the backwash water?  Answer: 640 mg/L

JJ 18.2  Suppose you wanted to disinfect treated wastewater for use in irrigating a golf course.  State health rules say that the MPN must be less than 20/100 mL.  The typical MPN of treated sewage is 104/100 mL.  Lab tests indicate that the die-off kinetics are first order with respect to C and t, with a specific lethality (() of 0.07 L/mg-min.  What contact time is needed?  (Answer: for C = 3 mg/L, t = 29.6 min => 30 min; different concentrations will require different times)

JJ 18.3  Prepare preliminary estimates of the following items for a proposed 1 million gallon per day (MGD) drinking water plant.

a) Annual alum requirement (in dry lb) assuming an average dose of 15 mg/L.  Answer:  45,700 lb/yr

b) Annual dry mass of sludge expected (in dry lb) assuming the influent TSS is 20 mg/L.  Answer:  about 76,500 lb/yr including alum sludge

c) Assuming the plant uses a vertical blade mixer similar to the one in the lab, calculate the rotational speed (in rpm) to give a velocity gradient of 30/sec.  Assume a 25 minute flocculation time.  Assume that the average water temperature is 15(C, that the flocculation tank is square in plan and 4 m deep, and that the paddle diameter is 80% of the length of the tank side.  Answer:  about 2.6 rpm

(Hint:  This problem is similar to the memo problem in the lab.  Use the power equation for the lab mixer.  Use the lab information to estimate the sludge from the coagulant.)


