Fixed Film Nitrification
1) Nitrification is a process carried out by a series of bacterial populations that sequentially oxidize ammonium to nitrate with intermediate formation of nitrite carried out by nitrosomonas and nitrobacter.

a) True

b) False

2) Nitrite is converted to nitrate (NO3-) by nitrosomonas bacteria.

a) True

b) False

3) Major factors that influence the kinetics of nitrification include:

a) organic loading and hydraulic loading 

b) temperature and pH

c) dissolved oxygen concentration, and filter media

d) All of the above

4) Some advantages of Trickling Filters include:

a) Simple, reliable process.

b) Suitable in areas where large tracts of land are not available for a treatment system.

c) Ability to handle and recover from shock loads.

d) All of the above

5) Some disadvantages of Trickling Filters include:
a) Reduction of ammonia-nitrogen concentrations in the wastewater.
b) Relatively high incidence of clogging.
c) Potential for vector and odor problems.
d) All of the above
6) A complex population of organisms that form a “slime growth” on a Trickling Filter that break down the organic matter and convert ammonia to nitrate in wastewater is called?

a) Nitrosomonas bacteria
b) Zoogleal Mass

c) Algae

d) All of the above

7) Ammonia nitrogen can be oxidized to nitrogen gas through the use of chlorine?

a) True

b) False

8) Nitrification bacteria tend to slow down and become inactive when wastewater temperatures drop below 10ºC.

a) True

b) False

9) Nitrification can be accomplished using   _________________ growth reactors   or __________________ growth reactors.
10) The two main nutrients which cause algal growths in receiving waters are ______________ and __________.
11) The daily flow to a trickling filter is 5,300,000 gpd.  If the BOD content of the trickling filter influent is 280 mg/L, how many lbs/day BOD enter the trickling filter?

a.   11,670 lbs/day      b. 12,470 lbs/day    c. 179.2 lbs/day     d. 437 lbs/day
12) The suspended solids concentration entering a trickling filter is 146 mg/L.  If the suspended solids concentration in the trickling filter effluent is 46 mg/L, what is the suspended solids removal efficiency of the trickling filter?     
a.  98%                   b. 56%                  c. 68%                   d. 104%
13) A treatment plant receives a flow of 1.5 MGD.  If the trickling filter effluent is recirculated at the rate of 2.12 MGD, what is the recirculation ratio?
      a.  0.68           b. 1.4            c. 2.8       d.    5 
14) The following flows were recorded for the months of June, July and August: June – 105.2 MG, July – 129.6 MG, and August 142.8 MG.  What was the average daily flow for this three month period?
a. 3.2 MGD           b.  6.4 MGD        c.  1.4   MGD        d. 4.1 MGD
15) A trickling filter, 90 ft in diameter with a media depth of 5 ft, receives a flow of 1,200,000 gpd.  If the BOD concentration of the primary effluent is 205 mg/L, what is the organic loading on the trickling filter in lbs BOD/day/1,000 cu ft?

   a. 64.5                       b.15.5                  c. 129                d.  31 
Answers:

1. True              6. B




11. B
2. False             7. A




12. C
3. D                  8. A




13. B
4. D                  9. Suspended or attached

14. D
5. B & C         10. Nitrogen and phosphorus

15. A
Detailed Math Answers:
11) The daily flow to a trickling filter is 5,340,000 gpd.  If the BOD content of the trickling filter influent is 280 mg/L, how many lbs/day BOD enter the trickling filter?

              BOD loading, lbs/day = BOD, mg/L x Flow, MGD x 8.34 lbs/gal
280 mg/L x 5.34 MGD x 8.34 lbs/gal = 12,470 lbs/day 

12) The suspended solids concentration entering a trickling filter is 146 mg/L.  If the suspended solids concentration in the trickling filter effluent is 46 mg/L, what is the suspended solids removal efficiency of the trickling filter?     

                          Removal efficiency, % =  In- Out
   





In         x 100 %

          146-46     
         146      x 100 % = 68%     

13) A treatment plant receives a flow of 1.5 MGD.  If the trickling filter effluent is recirculated at the rate of 2.12 MGD, what is the recirculation ratio?


           Recirculation ratio = recirculation flow





  plant flow
                 



2.12 MGD
                                                              1.5 MGD    = 1.4
14) The following flows were recorded for the months of June, July and August: 
June – 105.2 MG, July – 129.6 MG, and August 142.8 MG.  What was the average daily flow for this three month period?

Average daily flow, MGD =   Total monthly flows, MG




  Total number of days

Flow total:  105.2 + 129.6 + 142.8 = 377.6 MG

Total days =   June (30 days) + July (31 days) + August (31 days)  = 92 days 

377.6 MG

92 days        =   4.1 MGD

15) A trickling filter, 90 ft in diameter with a media depth of 5 ft, receives a flow of 1,200,000 gpd.  If the BOD concentration of the primary effluent is 205 mg/L, what is the organic loading on the trickling filter in lbs BOD/day/1,000 cu ft?

Organic loading, lbs BOD/day 1000/cu ft =     BOD applied, lbs,day






 volume of media, 1,000 cu ft.  

Calculate: BOD loading, lbs/day = BOD, mg/L x Flow, MGD x 8.34 lbs/gal

                     205 mg/L x 1.2 MGD x 8.34 lbs/gal   = 2046.72 lbs/day
Calculate: volume of media     
         Volume, cu ft = 0.785 x D2 x H 

                                               = 0.785 x 902 x 5 ft = 31,792.5 cu-ft   

         31792.5/ 1000 cu ft   or  31.8 x 1,000 cu ft       
Organic loading, lbs BOD/day/cu ft
= 2046.72 lbs/day =   64.5 lbs BOD/day/1000 cu ft

    


                              31.8 x 1,000 cu ft
