PHOSPHORUS REMOVAL
1: Why is Phosphorus removed from wastewater?


a. It is a food source for fecal coli-form

b. It is a food source for algae


c. Both A & B

2: The types of Phosphorus removal system include:

a. Lime Precipitation

b. Aluminum Sulfate Flocculation and Precipitation

c. Breakpoint Chlorination

d. Luxury Uptake

e. All of the above.

3: The biological treatment process whereby the bacteria usually found in the activated sludge treatment portion of the secondary treatment are withdrawn to an environment without oxygen is the _______________ ___________ removal system.

4: Equipment necessary for the Lime Precipitation process includes:

a. Lime Feed Equipment

b. Mixing equipment and mixing chamber

c. Clarifiers

d. Pumps and Piping

e. All of the above

5: Using the formula below will produce the result in % Phosphorus.

Total Phosphorus – Dissolved Phosphorus = Particulate Phosphorus

Particulate Phosphorus * Total Suspended Solids / 100 = % Phosphorus

a. True

b. False

6:  Aluminum sulfate in combination with wastewater can flocculate phosphorus in much the same way as lime precipitation?

a.   True

b.   False

7:  Three physical or chemical reactions which take place during lime precipitation include:

a. Coagulation

b. Flocculation

c. Depth Filtration

d. Sedimentation

8:  Can Short-Circuiting affect Phosphorus removal efficiency?

a. True

b. False

9:  Aluminum Sulfate feed rate can be determined by performing a jar test?
a. True

b. False

10:  What forms of phosphorus are included in the total phosphate measurement?
a. Orthophosphate

b. Polyphosphate

c. Organic phosphorus

d. Molyphosphate

e. All of the above

11. The average polymer use at the plant is 80 lbs/day. If the chemical inventory in stock 

       is 1,960 lbs, how many days supply is this?

a. 24.5 days           b.    4 days        c. 12 days           d. 40 days 

12. A feed pump dropped the polymer level in a 4 ft diameter tank 2 foot and 8 inches 

       over a 24 hour period.  Calculated the flow delivered by the pump in gallons per day. 
        a. 564 gal/day       b. 250  gal/day           c. 750 gal/day        d. 375 gal/day  

13.  Calculate the actual chemical feed rate, in lbs/day, if a bucket is placed under a chemical feeder and a total of 1.8 lbs is collected during a 30-min. period.
a.    76 lbs/day        b. 86.4 lb s/day      c.  89 lbs/day        d. 25 lbs/day
14. The required chemical pumping rate has been calculated to be 25 gpm.  If the 

       maximum pumping rate is 90 gpm, what should the percent stroke setting be?
a. 14 %                  b. 42%                     c. 28%                  d. 64%
15. The desired solution feed rate was calculated to be 40 gpd.  What is the feed rate 

       expressed as mL/min?

a. 53 ml/min         b. 105 ml/min          c. 218 ml/min      d. 15.2 ml/min
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7.  A,B,D
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15. B
Detailed Math Answers
11. The average polymer use at the plant is 80 lbs/day. If the chemical inventory in stock 

       is 1,960 lbs, how many days supply is this?

Supply, days =       Inventory, lbs                  1,960 lbs

                              Usage, lbs/day               80 lbs/day        = 24.5 days
12. A feed pump dropped the polymer level in a 4 ft diameter tank 2 foot and 8 inches 

       over an 8 hour period.  Calculated the flow delivered by the pump in gallons per day. 

Convert the tank drop from 2ft 8 inches to feet = 2 ft +  8 inches
                                                                                        12 inches   = 2.66 ft
Calculate gallons of polymer pumped   = Area, sq ft x drop in tank, ft  x 7.48 gal/cu ft

                                                            (0.785 x 4ft2  )  x 2.66 ft x 7. 48 gal/cu ft    = 250 gal
Calculate flow, GPD = volume pumped, gal x 24 hr/day         250 x 24
                                                         8 hrs                           =           8          = 750 gal/day
13.  Calculate the actual chemical feed rate, in lbs/day, if a bucket is placed under a chemical feeder and a total of 1.8 lbs is collected during a 30-min. period.

 Feed rate = Chemical Feed lbs/day      
Calculate lbs/min feed rate     =   1.8 lbs  
                                                       30 min         = 0.06 lbs/min
Convert lbs/min to lbs/day    0.06 lbs   x 24 hr   x   60 min
                                                  min         day             h                =             86.4 lbs/day
14. The required chemical pumping rate has been calculated to be 25 gpm.  If the 

       maximum pumping rate is 90 gpm, what should the percent stroke setting be?

         Setting, % = desired feed pump rate, gpm x 100%

                                  maximum feed pump rate, gpm

   =
       25 gpm x 100
            90 gpm            = 28%

15. The desired solution feed rate was calculated to be 40 gpd.  What is the feed rate 

       expressed as mL/min?

Convert GPD to liters per day = flow, gal/day x 3.785 liters/gal = 151.4 liters/day
Convert liters per day to liters per min = 151.4 liters x  1day    x  1 hr  = 0.105 L/min     
                                                                          day         24 hr      60 min     
Convert liters/min to ml/min   0.105 liter       1000 ml
                              Min         x       L             =    105 ml/min
