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TThhaannkkss  ttoo  JJooee  GGoonnzzaalleezz,,  wwaatteerr  ttrreeaattmmeenntt
ooppeerraattoorr  ffoorr  tthhee  cciittyy  ooff  OOccaallaa,,  ffoorr
pprroovviiddiinngg  tthhiiss  mmoonntthh’’ss  qquueessttiioonnss  aanndd
aannsswweerrss  ffoorr  CCeerrttiiffiiccaattiioonn  BBoouulleevvaarrdd——RRooyy..

1.  Some areas in the U.S. have
concentrations of fluoride as high as
30 mg/L. Which of these would not be
used in defluoridation?
A.  Zirconyl acid
B. Activated    alumina
C.  Bone char
D.  Alum

2.  How many lbs of sodium hypochlorite
containing 12 percent available
chlorine by weight would be needed to
provide 25 lbs of chlorine?
A. 208 lbs B. 312.5 lbs
C. 2.5 lbs D. 50 lbs

3.  Apparent color in an unfiltered sample
of water is usually caused by which of
these? 
A. Lead & copper
B. Iron & manganese
C. Calcium & magnesium
D. Chlorides & fluoride

4.  What is the chemical term used to
prevent the precipitation of metallic
cations such as copper?
A. Chelation
B. Sequestration
C. Ion exchange
D. Greensand process

5.  A reverse osmosis plant has a given
feed flow of 1.47 MGD and a product
flow of 1.03 MGD; calculate the
percent recovery of the membrane
unit.
A. 60 percent B. 65 percent
C. 70 percent D. 80 percent

6.  Organic contaminants contain carbon
and include all of these except:
A.  Nitrates B.  THMs                              
C.  Pesticides D.  Herbicides

7.  Which of the following is considered a
chemical property rather than a
physical property?  
A.  Color B.  Hardness  
C.  Odor D.  Turbidity

8.  Which of these chemicals is not used as
an oxidant in the destruction of taste
and odor compounds?
A.  Sodium Hydroxide (NaOH)
B.  Ozone (O3)
C.  Potassium Permanganate (KMnO4)
D.  Chlorine Dioxide (ClO2)

9.  In a conventional water treatment
process, which two water quality
parameters are not influenced
significantly by plant treatment
processes?
A.  Chlorides & sulfates
B.  Iron & manganese
C.  Coliforms & turbidity
D.  TDS & pH

10.  Which chemical used in water
treatment may have the least impact
on alkalinity?
A.  Chlorine   B.  Alum   
C.  Lime   D.  Fluoride
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SSEENNDD  UUSS  
YYOOUURR  QQUUEESSTT IIOONNSS

Readers are welcome to submit
questions or exercises on water or
wastewater treatment plant operations
for publication in Certification Boulevard.
Send your question (with the answer) or
your exercise (with the solution) by e-
mail to roy.pelletier@cityoforlando.net, or
by mail to:

Roy Pelletier
Wastewater Project Consultant

City of Orlando 
Public Works Department

Environmental Services Wastewater Division
5100 L.B. McLeod Road,

Orlando, FL 32811

Looking for Answers? Check the Archives
Are you new to the water and wastewater field? Want to boost your knowledge about
topics you’ll face each day as a water/wastewater professional?
All past editions of Certification Boulevard back through the year 2000 are available
on the Florida Water Environment Association’s Web site at www.fwea.org. Click the
“Site Map” button on the home page, then scroll down to the Certification Boulevard
Archives, located below the Operations Research Committee.
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FFrroomm  ppaaggee  6677

1. AA..  ZZiirrccoonnyyll  aacciidd  
Zirconyl acid is a reagent used to measure
fluoride concentration in a given sample. 

2. AA..  220088  llbbss                  
25 (lbs/Cl2) divided by 0.12 (purity %) 
= 208 lbs Cl2

3. BB..  IIrroonn  &&  mmaannggaanneessee
Iron and manganese, as well as humus, peat,
plankton, aqueous weeds, and industrial
waste, are the main causes of apparent color
in raw water. SMCL for color is 15 CU.

4. AA..  CChheellaattiioonn
Chelation is the chemical complexing
(forming or joining together) of metallic
cations, such as copper, with certain organic
compounds such as EDTA.

5. CC..  7700  ppeerrcceenntt
RReeccoovveerryy  %%  
==  PPrroodduucctt  FFllooww  ÷÷  FFeeeedd  FFllooww  xx  110000%%
=  1.03 MGD ÷ 1.47 MGD x 100
=  70%     

6.  AA..  NNiittrraatteess        
NITRATE is an inorganic contaminant.
PMCL= 10 mg/L.

7.  BB..  HHaarrddnneessss    
Hardness consists of calcium and
magnesium ions (minerals from the earth’s
crust), and is responsible for the chemical
makeup as well as the amount of water that
may be recovered. Color, odor, and turbidity
affect the sight, taste, and smell of raw water.

8. AA..  SSooddiiuumm  hhyyddrrooxxiiddee  ((NNaaOOHH))
Sodium hydroxide is a reductant, the opposite
of oxidation, which is the addition of O2 and
the removal of hydrogen, or the removal of
electrons from an element or compound.  

9.  AA..  CChhlloorriiddeess  &&  ssuullffaatteess
Chlorides and sulfates are not influenced
significantly by plant treatment processes.
All other issues are more or less under the
control of the operator. 

10. DD..  FFlluuoorriiddee
In natural and treated waters, alkalinity is
the result of bicarbonates, carbonates, and
hydroxides of the metals of calcium,
magnesium, and sodium. Lime and caustic
increase pH, while alum lowers pH, which
alters the amount of hydroxyl ions. Fluoride
ions do not affect alkalinity.
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