 FORMCHECKBOX 

Section I Instructions
After reading the required pages in the textbook, answer the following questions in the workbook with a brief, written answer.  Write your answer only in the upper or A portion of the answer space.  Refer back to the text for the correct answer and make any corrections to your answer in the lower or B portion of the answer space.  

Chapter 1, Regulated Containment and Treatment Challenges - Water Treatment Operator Handbook, Pages 1-18

1.  What are the two main categories of regulations that govern water supply and treatment?

A.

     
Page 1

B.  

     
2.  How does the SDWA define a public water system (PWS)?

A.

Page 1

B.

3.  What are the differences between the three categories of PWSs and on what are the 

categories based?

A.

Page 1

B.

4.  What are MCLG and MCL and what levels are allowed in drinking water?

A.

Page 2

B.

5.  What is the significance of the Disinfectant/Disinfection By-Products Rule (DBPR)?

A.

Page 3

B.

6.  What are trihalomethanes and how are they regulated?

A.

Page 4

B.

7.  What are the goals of the Interim Enhanced Surface Water Treatment Rule (IESWTR)?

A.

Page 10

B.

8.  What is one of the key elements of the Long-Term 2 Enhanced SWTR (LT2ESWTR)?

A.

Page 12

B

9.  What is the filter backwash recycle rule?

A.

Page 13

B.

10.  What is the lead and copper rule?

A.

Page 15

B.

11.  What is the purpose of the Unregulated contaminant Monitoring Rule (UCMR)?A.

A.

Page 17

B.

12.  How is turbidity measured and what does it indicate?

A.

Page 20

B.

13.  Define the following water-borne pathogens and give some examples.


a.  bacteria


b.  viruses


c.  protozoa

A.

Page 21

B.

14.  How can fluoride, usually added to water for health reasons, be considered a chemical contaminant?

A.

Page 22

B.

Chapter 2, Source Water - Water Treatment Operator Handbook, Pages 25-33.

1.  Describe the hydrologic cycle.

A.

Page 25

B.

2.  What is the definition of groundwater?

A.

Page 26

B.

3.  Describe the two kinds of aquifers in which groundwater occurs.

A.

Page 27

B.

4.  What are some problems associated with the use of surface water for water supply?

A.

Page 29-30

B.

5.  Explain why the Source Water Protection Program (SWPP) is important for utilities.

A.

Page 30-31

B.

6.  What are the components of a good watershed management program?

A.

Page 30-31

B.

Chapter 3, Well Design and Operation - Water Treatment Operator Handbook, Pages 35-41.
1.  What is the definition of a radial well and what benefits might it provide as a water source?

A.

Page 36

B.

5.  Define these terms as they pertain to water wells:


a.  Static level


b.  Pumping level


c.  Drawdown


d.  Cone of depression


e.  Radius of influence


f.  Well yield


g.  Recovery time


h.  Specific capacity


i.  Surging

A.

Page 38-39

B.

6.  What are some reasons for well abandonment?

A.

Page 41

B.

Chapter 4, Pretreatment - Water Treatment Operator Handbook, Pages 43-46.
1.  List contaminants which might be present in “natural” water.

A.

Page 43

B.

2.  What are some characteristics of source water which may have to be dealt with by the treatment process?

A.

Page 43-44

B.

3.  What are some benefits of source water treatment (sometimes called pretreatment)? 

A.

Page 45

B.

4.  Name two types of pretreatment and describe some methods used for each.

A.

Page 45-46

B.

5.  What are some operational processes involved in maintaining sedimentation basins?

A.

Page 46

B.

Chapter 5, Coagulation and Flocculation - Water Treatment Operator Handbook, Pages 47-60.
1.  What are three types of non-settleable solids?

A.

Page 47

B.

2.  What are suspended solids and how do they affect water?

A.

Page 47

B.

3.  What are the four processes involved in removing suspended solids?

A.

Page 48

B.

4.  Describe coagulation.

A.

Page 48

B.

5.  What are some chemicals used as coagulants and briefly describe how they work to form floc.

A.

Page 48

B.

6.  What is the importance of pH in the coagulation process?

A.

Page 48

B.

7.  What is a coagulant aid?  List some coagulant aids and briefly explain how each works to enhance the coagulation process.

A.

Page 48-50

B.

8.  Describe polyelectrolites (polymers) and define the terms cationic, anionic and nonionic as they relate to polymers.

A.

Page 49-50

B.

9.  Coagulants and coagulant aids are added to water as dry chemicals or solutions.  Describe each and list advantages and disadvantages of each.

A.

Page 50-51

B.

10.  Using the Tables on page 50, find the mL per minute of alum feed to provide a dose of 17 mL to a 4 MGD flow.

A.

Page 56

B.

11.  Describe the following mixing types and list a disadvantage of each.


a.  mechanical


b.  static


c.  baffles


d.  pumps

A.

Page 57

B.

12.  Describe flocculation.

A.

Page 57

B.

13.  Define agglomeration.

A.

Page 57

B.

14.  Explain the importance of detention time in flocculation units.

A.

Page 58-59

B.

15.  Describe mechanical flocculating devices showing the importance of paddle size and mixing speeds.

A.

Page 58-59

B.

Chapter 6, Sedimentation - Water Treatment Operator Handbook, Pages 61-77.
1.  What are performance goals?

A.

Page 61

B.

2.  What are the performance goals set by the partnership for safe water?

A.

Page 61

B. 

3.  Describe other performance goals which might be important to the operation of a treatment plant.

A.

Page 61

B.

4.  Define sedimentation.

A.

Page 62

B.

5.  In a sedimentation basin, what is a launder?

A.

Page 62

B

6.  What is theoretical detention time and how is it calculated?

A.

Page 63

B.

7.  Calculate a surface overflow rate (SOR) for a rectangular tank 100 ft. by 58 ft. with a flow of 5 MGD.

A.

Pages 63-64

B.

.

8.  Describe the flow through a rectangular sedimentation basin with respect to speed and flow over the weir.

A.

Page 65

B.

9.  Describe the flow through a circular sedimentation basin with respect to speed and flow over the weir.

A.

Page 65

B.

10.  Describe the operation of a solids-contact unit (combination) sedimentation basin.

A.

Page 65

B.

11.  A high SOR can be accomplished through various high rate processes.  Describe the following high rate processes:


1.  tube and plate settlers


2.  superpulsators


3.  Actiflo process


4.  dissolved air flotation

A.

Pages 66-69

B.

12.  What is the effect on filtration of improperly operated sedimentation unit resulting in high floc carryover?

A.

Page 70

B.

13.  Discuss the importance of proper cleaning of sedimentation basins.  Include information about slime areas and sludge removal as well as chlorination.

A.

Pages 70-71

B.

14.  List possible safety considerations for the cleaning and maintenance of sedimentation basins.

A.

Page 71

B.

15.  How are sedimentation wastes (sludge) to be disposed of properly?

A.

Pages 71-75

B.

16.  What is sludge thickening and what is its purpose?

A.

Page 75

B.

17.  Using the proportional method (2 equal fractions), calculate the amount of thickened sludge that will be produced from 100,000 gallons of sludge at 2% converted to 5%.

A.

Page 75

B.

Chapter 7, Filtration - Water Treatment Operator Handbook, Pages 79-103.
1.  Describe slow sand filtration.

A.

Page 79

B.

2.  What types of applications, including source water quality, would be suitable for slow sand filtration? 

A.

Pages 79-80

B   

3.  What types of organisms and other contaminants can be removed with slow sand filtration?

A.

Pages 80-81

B.

4.  What are the operational maintenance considerations with the use of slow sand filters?

A.

Page 81

B.

5.  What are the primary characteristics of a rapid sand filter?

A.

Page 81

B.

6.  What is backwashing?

A.

Page 81

B.

7.  Compare the operation of gravity filters with pressure filters.

A.

Pages 82-83

B.

8.  What are the advantages of dual and triple media designs compared to single media?

A.

Page 82

B.

9.  What is the importance of head in assessing the operation of sand filters?

A.

Page 82

B.

10.  How does a pressure rapid sand filter work?

A.

Pages 82-83

B.

11.  What is a diatomaceous earth filter?

A.

Page 83

B.

12.  List five types of media material used in filters and give a brief description of each.

A.

Page 84

B.

13.  What is meant by the size ratio of media particles and why is this important?

A.

Page 84

B.

14.  Under what conditions should the water enter the filter?

A.

Page 84

B.

15.  What type of valve is most commonly used on a filter?

A.

Page 84

B.

16.  What is a wash water trough?

A.

Page 85

B.

17.  What are design characteristics of the underdrain media support needed for sand filtration?

A.

Pages 85-86

B.

18.  What is meant by filter ripening?

A.

Page 87

B.

19.  Why is head lose important in the operation of a filter?

A.

Page 88

B.

20.Describe some methods for controlling rate of flow into a sand filter.

A.

Pages 88-89

B.

21.  What is the preferred ratio of media size to bed depth?

A.

Page 90

B.

22.  How do operators measure bed depth?

A.

Pages 90-91

B.

23.  What are some ways an operator can measure bed expansion during backwash?

A.

Page 91

B.

24.  What is a coring tool and how is it used to take samples?

A.

Pages 92-94

B.

25.  What are 5 conditions that describe the condition of the media bed and what actions does each require?

A.

Page 93

B.

26.  In backwashing, there are nine considerations for proper operation.  Briefly discuss each one.

A.  Surface washing - 

Page 96

B.

A.  Staging of wash-water rates -

Page 97

B.

A.  Backwash duration -

Page 97

B.

A.  Proper bed expansion rate -

Page 98

B.

A.  Ratio of wash-water used to plant production -

Page 98

B.

A.  “Resting” the filter -

Page 99

B.

A.  Visual inspection -

Page 99

B.

A.  Planning for backwashing -

Page 99

B.

27.  What is the importance of record keeping, especially with respect to filter run profiles for the proper operation of the plant?

A.

Pages 99-102

B.
Chapter 8, Disinfection - Water Treatment Operator Handbook, Pages 105-117.
1.  What is the purpose of disinfection?

A.

Page 105

B.

2.  What is meant by the term chlorine demand?

A.

Page 105

B.

3.  List some organic and inorganic materials that may be present in water with which chlorine will interact and describe the results of these interactions.

A.

Page 105-106

B.

4.  Describe three forms of chlorine used to disinfect water.

A.

Page 106-107

B.

5.  Describe what happens when chlorine is added to water to reach the point of satisfaction of chlorine demand.

A.

Page 108-109

B.

6.  What is the relationship between pH and disinfecting qualities of chlorine compounds in water?  

A.

Page 109

B.

7.  What is breakpoint chlorination? 

A.

Pages 110-111

B.

8.  What is chlorine residual?

A.

Page 111

B.

9.  What is chloramination?

A.

Page 113

B.

10.  Describe the problem of nitrification.

A.

Page 114

B.

11.  Describe the use of ozone as a disinfectant.

A.

Pages 114-115

B.

12.  What is the USEPA residual concentration (C) and contact time (T) values rule?   

A.

Page 116

B.

13.  What are the two most important disinfection by-products (DBPs) and what risks are associated with these?

A.

Page 116

B.

14.  What are the process controls which must be utilized to minimize harmful DBPs?

A.

Page 116

B.
Chapter 9, Softening - Water Treatment Operator Handbook, Pages 119-134.
1.  What are three treatment methods used to soften water?

A.

Page 119

B.

2.  What is the definition of water hardness and what compounds are involved?

A.

Page 119

B.

3.  Define temporary hardness and permanent hardness.

A.

Page 119

B.

4.  What effect do iron and manganese have on the quality of water?

A.

Page 119-120

B.

5.  How is water hardness measured?

A.

Page 120

B.

6.  What is alkalinity?

A.

Page 120

B.

7.  What is meant by precipitating softening?

A.

Page 121

B.

8.  What are the four characteristics that give an estimate of the lime and soda ash requirements of the softening process?.  

A.

Pages 122-123

B

9.  How is the required amount of lime or soda ash determined?

A.

Page 123

B.

10.  How does the purity of the lime, soda ash, or caustic soda affect the dosage calculations?

A.

Page 124

B.

11.  What is the standard formula for calculating the amount of lime required for softening?

A.

Page 124

B.

12.  What is recarbonation?

A.

Pages 125-126

B.

13.  What are the factors used to determine the amount of carbon dioxide needed to treat lime saturated water?

A.

Page 126

B.

14.  How does the level of magnesium in the water affect the amount of lime required and the amount of recarbonation required?

A.

Page 126

B.

15.  How are insoluble compounds removed after the softening process?

A.

Pages 121, 126

B.

16.  Under what circumstances would recarbonation be required?

A.

Page 126

B.

17.  What is the EDTA titrimetric test?

A.

Page 127

B.

18.  What kind of test is used for alkalinity?

A.

Pages 127-128

B.

19.  How is water tested for its ability to cause corrosion or scale and what are the implications of the results of these tests?

A.

Page 128

B.

20.  What type of sludge is produced from the precipitative softening process and what compounds does it contain?

A.

Page 128

B.

21.  How can the amount of dry solids produced by the softening process be calculated?

A.

Pages 128-129

B.

22.  What is meant by ion-exchange?

A.

Pages 129-130

B.

23.  What type of media is used for ion-exchange and how does it work?

A.

Page 130

B.

24.  How do you convert milligrams per liter to grains per gallon?

A.

Page 130

B.

25.  Describe the ion-exchange process.

A.

Page 130

B.

26.  Why is a by-pass system used in ion-exchange softening?  

A.

Page 131

B.

27.  How is the resin bed regenerated in an ion-exchange?

A.

Pages 131-132

B.

28.  What residuals result from the ion-exchange process and what are some disposal methods?

A.

Pages 133-134

B.
Chapter 10, Specialized Treatment Processes - Water Treatment Operator Handbook, Pages 135-146.

1.  What is aeration, how is it used in water treatment and what conditions does it treat?

A.

Page 135

B.

2.  What are some types of aeration systems?  Describe each process and give its primary use.

A.

Page 135

B.

3.  What is adsorption and what are some uses in water treatment?

A.

Pages 135-137

B.

4.  What is the most commonly used material in the adsorption process?

A.

Pages 135-137

B.

5.  What are two methods for controlling disagreeable taste and odor in the water supply?

A.

Page 137

B.
6.  What are three methods for removing iron and manganese from water?  Describe each.

A.

Pages 137-139

B.
7.  What is the purpose of fluoridation?

A.

Page 139

B.

8.  At what point can fluoride levels become a health risk and how can this be prevented?

A.

Pages 139-140

B.

9.  What is the relationship between the fertilizer industry and fluorine chemicals (fluoride) available for water treatment?

A.

Page 140

B.

10.  What are the three compounds used in water fluoridation and how are they dosed?

A.

Pages 140-141

B.


11.  Describe three methods for feeding fluoride into a water supply. 

A.

Pages 141-143

B.

12.  What are some special safety precautions associated with handling of fluoride?

A.

Pages 143-144

B.

13.  What is the importance of corrosion control for the safety and well-being of water users?

A.

Page 144

B.
14.  What is electro-chemical corrosion?

A.

Pages 144-145

B.

15.  What factors involving water contacting metal can affect corrosion and how does each one contribute?

A.

Page 145

B.

16.  What is the galvanic series for metals and how is it a factor in corrosion?

A.

Page 145

B.

17.  What is a sacrificial anode and how does it work?

A.

Page 145

B.

18.  What is the lead and copper rule?

A.

Pages 145-146

B.

Chapter 11, Membrane Systems - Water Treatment Operator Handbook, Pages 147-151.
1.  What are four membrane processes? 

A.

Page 147

B.

2.  What is reverse osmosis?

A.

Page 147

B.

3.  What are the primary uses for the reverse osmosis process?

A.

Pages 147-149

B.

4.  What is usually done to prevent fouling of ro membranes?

A.

Pages 147-149

B.

5.  Describe the reject water issues of RO membrane treatment and what are the implications?

A.

Page 149

B.

6.  What are some operating considerations for RO systems which must be monitored and controlled?

A.

Page 149

B.

7.  How does nanofiltration (NF) work and what are its uses? 

A.

Page 149

B.

8.  How does ultrafiltration (UF) work and what are its uses?

A.

Page 150

B.

9.  How does microfiltration (MF) work and what are its uses?

A.

Pages 150-151

B.

10.  What are post-treatment considerations for membrane processes?

A.

Page 151

B.

Chapter 12, Testing and Laboratory Procedures - Water Treatment Operator Handbook, Pages 153-164.

1.  What is a representative sample?

A.

Page 153

B.

2.  What is a grab sample?

A.

Pages 153-154

B.

3.  What is a composite sample?

A.

Page 154

B.

5.  What is the definition of quality assurance (QA)?

A.

Page 155

B.

6.  What is the definition of quality control (QC)?

A.

Page 155

B.

7.  What are spiked samples?

A.

Page 156

B.

8.  What is pH and why is it important?

A.

Page 157

B.

9.  What are coliforms and what does their presence in water indicate?

A.

Pages 158-159

B.

10.  What is the purpose of jar testing?

A.

Page 159

B.

Chapter 13, Instrumentation and Control Equipment - Water Treatment Operator Handbook, Pages 165-179.

1.  What is SCADA?

A.

Page 166

B.

2.  What are the two basic types of automatic controls?

A.

Page 167

B.

3.  Explain some forms of continuous control?

A.

Pages 167-170

B.
4.  What are the two principles used in chlorine residual controllers?

A.

Page 176

B.

Chapter 14, Safety Practices - Water Treatment Operator Handbook, Pages 181-193.

1.  What is OSHA?

A.

Page 181

B.

2.  For a location to be classified as a confined space, what three criteria must be met?

A.

Page 182

B.

3.  A permit required confined space must meet one or more of four criteria.  What are they?

A.

Page 182

B.

4.  What is the purpose of the Right-to-Know program?

A.

Page 184

B.

5.  What information can be found on the MSDS?

A.

Page 184

B.

6.  What are the Risk Management Rule requirements for employer and who enforces the Rule?.

A.

Page 185

B.
7.  What is a key component of any emergency response plan?

A.

Page 185

B.

8.  What must employers do to protect employees who work with or around chlorine?

A.

Pages 186-187

9.  What are some types of personal protective equipment (PPE) for water plant operators?

A.

Pages 187-189

B.

10.  What are some of the issues associated with plant security?

A.

Pages 191-193

B.

Chapter 15, Record Keeping and Reporting - Water Treatment Operator Handbook, Pages 195-199.

1.  Describe the types of records operators should keep when performing their duties.

A.

Pages 195-199

B.

Section II Instructions 

This section is optional but highly recommended.  The material is an exercise in basic mathematics related to problem solving and working with basic equations.  If you are sure your math skills in these types of problems is adequate for advanced problem solving in water operations, you can go to the next section, which is specific problems in treatment operations.  The exam questions are based on the calculations required for solving the problems  in Section III.  

If you have problems with the calculations required for the treatment plant procedures, spend the time in this section to hone your calculation and problem solving skills.

For all math problems, you should show your work, not just the answers.  

The sections correspond to the sections in   “Basic Math for Water Operators”  
Fractions / Decimals / Percent Exercises - Section 1 

Convert these fractions to decimals:

1) 3/4

2) 4 3/8

3) 10/12

4) 16/12

Convert these percentages to decimals:

5)      344%

6)      12%

7)     34.5%

8)     78.50%

9)     .67%

10) .04%

11) .0087%

Convert these decimals into percents:

12) .087

13) 8.7

14) .004

15) 3.509

16) .46

17) .345

18)  236.6

Equations/Conversions/Decimal Exercises - Section 2
Make the substitutions and solve these equations.  For all equations use these values:

A = 3.5

B = 34

C = 2

D = .46

1)    X = AB

2)    X = ABC

3)    X = 5 / D

4)    A = D / X

5)    AX = CD

6)    456A = X

Make these conversions:

7)     change 45.3 ft3 into gallons

8)     convert 2 ft3 into pounds

9)     change 45 ft2 into yd2
10) change 3.5 gallons per second into gallons per hour

11) substitute the numbers in the equation A = LW if L = 45 yds 

                and W = 4 ft

Make decimals from these measurements:

12)  23 inches = feet

13)  6 feet = yards

14)  9 sixteenths = inches

15)  32 ounces = pounds

Area / Cube Volume / Cylinder Volume Exercises - Section 3 

1.  What is the area in square feet of a rectangle that measures 16 inches 

in length by 2.3 feet in width?  (hint:  remember to convert inches to feet -16/12)

2.  What is the surface area of a tank that is 46 feet in diameter?

3.  A circular driveway has a diameter of 60 ft.  If the driveway is to be paved, what is the area in square yards of the pavement if there is to be a center circle with a diameter of 30 ft. to be left unpaved?

4.  What is the area of the inside wall of a tank 46 feet in diameter 

     and 8 feet high?

5.  How many cubic feet of water will be needed to fill a tank that 

     measures 17 ft. by 11.5 ft. by 42 inches?  How many gallons?

6.  How many cubic yards of dirt will be removed from a ditch that is 5 

     feet wide, 4.5 feet deep and 1 mile long?

7.  What is the volume of a 16 inch pipe that is 10 feet long?  What is its 

     capacity in gallons?

8.  What is the volume of a tank that has a diameter of 46 feet and 

     is 17 feet deep?

9.  What is the volume, in cubic inches, of an 8 inch cylinder that is 

     5 feet long?

10.  What is the volume of a 10 inch pipe that is 16 feet long?

11.  How many gallons in a 10 ft. deep tank with a diameter of 46 ft.?

12.  Convert these pipe sizes to feet

4”
=
‘

6”
=
‘

8”
=
‘

10”
=
‘

12”
=
‘

16”
=
‘

18”
=
‘

24”
=
‘

30”
=
‘

48”
=
‘

54”
=
‘

60”
=
‘

Velocity / Flow Rate / Detention Time Exercises - Section 4
1.  It takes 2 minutes and 15 seconds for a raft to travel 285 feet.  How

    fast is the raft moving?

2.  A raft travels 325 feet at the rate of 3.5 ft./sec.  How long did it take?

3.  A raft travels for 3 minutes and 22 seconds at the rate of 4.5 ft./sec.

    How far did the raft travel?

4.  How fast is a car traveling if it goes 650 miles in 5 hours and 30 

     minutes?

5.  If you travel at the rate of 85 miles per hour for 4 hours, how far will

    you travel?

6.  If a float travels 235 feet in 2 minutes and 15 seconds, what

    is the velocity of the water?

7.  If a float travels 435 feet in 3 minutes and 35 seconds, how fast is the

    water moving?

8.  Water in a 6 inch pipe is flowing at the rate of 3.5 ft./sec.  Calculate   

     the quantity in cubic feet.

9.  How many cubic feet of water will flow from a 10 inch pump at the

     rate of 4.5 ft./sec?

10. A 16 inch pipe has a flow rate of 2.5 ft./sec.  Calculate the number of   

     gallons per second.

11. Calculate the number of gallons per minute flowing from an 8 inch

     pipe at the rate of 3.5 ft./sec.

12. At the rate of 2.75 ft./sec., how many gallons per minute will flow

     from a 6 inch pipe?

13.  Convert 2.5 ft3 /sec to:

gal per sec

=


gal per min

=

gal per hour

=

gal per day

=

14.  Convert 450,000 gal per day to:

gal per hour

=

gal per sec

=

ft3 per sec

=

15.  What is the detention time for a 325,000 gallon tank that is being 

       filled at the rate of 450 gallons per minute?

16.  Calculate the detention time for a 495,000 gallon storage tank being 

       emptied at the rate of 500 gallons per hr.

17.  Calculate the detention time for a tank holding 55 gallons that is 

       emptied at the rate of 3.5 gallons per minute.

18.  A tank is 8 feet in diameter and 16 feet deep,   The rate of flow into   

       it is 3.6 g/s. Calculate the detention time in hours.

19.  How long will it take to empty a pond using a service pump rated at  

      22 gallons per minute if the tank capacity is 350,000 gallons?

Hydraulics, Water Measurements/ Pounds and Parts Per Million Exercises - Section 5 

Convert Pressure (psi) to Head (feet)

1.  87 psi
=


2.  45.7 psi
=

3.  .433 psi
=

4.  23.1 psi
=

Convert Head (feet) to Pressure (psi)

5.  2.1 ft
=

6.  175 ft
=

7.  200 ft
=

8.  43 ft
=

9.  A pump is rated at 200 feet.  What should be the pressure at the outlet?

10. What is the pressure reading at the base of a 24 ft diameter tank filled

     to a depth of 19 feet?

11.  A water tank is 120 feet high.  What would be the pressure reading at

      the base of the tank?

12.  What is the maximum distance that a perfect pump can draw water?

13.  A pump is pumping water up into a tank.  The pump can generate 69 feet of head.

      What is the pressure reading at the 60 foot level?

14.  What is the pressure reading at the 69 foot level in the same pump?

15.  What is the atmospheric pressure at sea level?

16.  7.5% is equal to how many mg/L?

17.  How many pounds of chlorine will be needed to provide a dosage of 40 mg/L to

      a daily flow of 1.2 MGD?

18.  A chemical solution of 9.5% would require how many pounds of solution to

      provide a dose of 5.5 mg/L to 45,500 gallons of water?

19.  What is the dose in ppm if 5.5 pounds of chemical was added to .6 million gallons

      of water?

20.  How many pounds of chemical would be needed to provide a dose of 15 mg/L per

      day to a tank with a capacity of 450,000 gallons and a detention time of 6 hours?

General basic math problems:

1.  How many feet is 8 inches?

2.  A filter is 8’ 10” long and 4’ 3” wide.  How many square feet would 30 filters provide?

3.  What is the diameter of each of these circles in mm?


6”


1’


9/16”


13 cm


.34 m

4.  Reduce these quantities.


154.8 yd2 to ft2

2836 in2 to ft2

11.8 m2 to cm2

316.6 yd3 to m3

5.  Convert these quantities.


11.9 lb to kg


4.3 gal to L


16.7 L to gal


12.3 kg to lb


23.5 qt to L

6.  A cylindrical tank is 12” and the height is 2.3’.  What is the weight of the water in the tank in kilograms?

7.  At an ambient temperature of 79o F, what is the temperature difference between the outside temperature and the temperature inside a pressurized tank if the pressure rise creates a temperature rise of 5oC inside the tank?

8.  Reduce or convert these quantities.


50 m/h to km/h


85 in/sec to ft/min


3.5 ft/sec to gal/min


60 gal/min to gal/day


3 ft3/sec to gal/min

9.  Find the ratios.


3 hr to 40 min


1215 ft to 3 mi


21 in2 to 3 ft2

24 cm3 to 1 m3
10.  Solve these proportions.


X = 24

5     40


2X = 8

7      14

11.  If it takes 24 mL of solution to prepare 36 tests, how much solution would be needed to prepare 54 tests?

12.  In a transformer the number of turns of wire and the voltage are proportional.  If the voltage in the primary is 120 volts and the turns are 420, what would be the secondary voltage if the turns are 42?

13.  The pressure of water at any depth is proportional to its height.  In a pipe, the water pressure is 45.2 psi at a height of 104.4 ft.  What is the pressure at a height of 150 ft?

14.  The time needed to fill a tank with water varies inversely as the square of the diameter of the pipe of the pipe used.  If it takes 4 hours to fill a settling tank with a 3 inch pipe, how long will it take to fill it with a 4 in pipe?

15.  The weight of liquid in a tank varies jointly as the length, width, and depth of the tank.  If the tank is 10 ft x 10 ft x 15 ft and the weight of the water of 62.4 lb/ft3, what is the weight of water in a tank 9 ft x 9 ft x 15 ft?

16.  The weight of a mass varies inversely as the square of the distance from the center of the earth.  If a mass of water weighs 110 lb on the surface of the earth, how much will it weight 200 miles above the surface (radius of earth = 4000 mi)?

Section III

Water Process Math Formulas and Exercises 

Complete the book “Water Process Math” and work the problems in this section.  This is an important section in so much as the exam questions are based on the calculations and problems related to the specific issues in this section.  

The math questions in this section are concerned with process control applications. Please read each problem carefully.  In all problems, show your work.  Refer to the previous section for formulas and conversions.  

Refer to the “Water Process Math” to find formulas and hints on solving.

1.  A sedimentation tank has a depth of 8 ft and a diameter of 60 ft.  The tank receives a flow of 375,000 gpd.  The weir begins 1 ft in from the edge of the  tank and goes completely around.  What is the weir overflow rate for this tank?

2.  Face loading of the tank when the flow is 0.755 MGD?

3.  A small water plant has a settling tank with a diameter of 16 ft.  If the weir runs around the edge of the tank, what is the weir overflow rate and surface loading rate if the plant treats 38 gpm?

4.  In problem #10 above, what is the rise rate in the tank?

5.  A weir measures 36 yd in length.  The flow over the weir is 0.850 MGD.  What is the weir overflow rate?

6.  A rectangular sedimentation basin is 100 ft x 12 yd x 96 in.  If the flow through the basin is 250,000 in a 6 hour period, what is the rise rate?

7.  A treatment plant uses 2 settling tanks running in parallel.  Each has a diameter of 30 ft and a depth of 8 ft.  If the flow through the plant is 350 gpm, what is the surface loading rate?

8.  A rectangular clarifier has a surface area of 1200 ft2.  The flow averages 220 gpm.  what is the surface loading in gpd/ft2?

9.  A clarifier is 30 yd x 20 ft.  the average daily flow is 0.350 MGD.  What is the rise rate in ft/min?

10.  Liquid polymer is supplied at a strength of 10,500 mg/L.  In order to make 55 gal of a 0.05% solution, how many gallons of the supplied polymer must be used?

11.  A dry chemical feeder is used at a water treatment plant and has a capacity to feed 80 lb/d.  If 17 lb of chemical must be fed every day, at what percent should the feeder be set?

12.  A solution feeder used to feed corrosion control chemicals has a maximum feed rate of 5 gph.  Calculations show that the chemical should be fed at 0.25 gph.  At what percent of the scale should the feeder be set?

13.  A dry cationic polymer must be mixed with water to be fed as a solution.  How many gallons of water must be mixed with 20 pounds of dry polymer to produce a 1% polymer solution?

14.  What is the weight of 5 gallons of polymer with a specific gravity of 1.04?

15.  How many gallons of water must be added to 1 gallon of a 5.5% hypochlorite solution to produce a 0.05% solution?

16.  A filter should be backwashed for 7 minutes.  If the backwash rate is 18 gpm/sq ft and the filter as a diameter of 12 ft and depth of 8 ft, how many gallons of water are required?

17.  A filter treated a flow of 0.982 MGD.  If the diameter of the filter is 12 ft, what is the filtration rate in gpm/sq ft?

18.  What is the unit filter run volume for a filter system that has 2 filters, each measuring 12 ft x 8 ft x 6 ft, when the filter run is 400,000 gallons between washings?

19.  What is the backwash pumping rate for a filter 25 ft x 15 ft x 6 ft if the desired backwash rate is 22 gpm/sq ft?

20.  A backwash filter rises 1’ 3” in a period of 50 seconds.  What is the backwash rate if the filter is 20 ft x 6 ft x 6 ft?

21.  With the influent valve shut, the filter water level drops 3” in 1 minute and 30 seconds.  If the filter measures 10 ft x 8.5 ft, what is the filtration rate in gpm/sq ft?

22.  A filter has a diameter 16 ft and a height of 10 ft.  What is the filtration rate when the flow is 0.440 MGD?

23.  A filtration plant is designed with a filtration rate of 2.5 gpm/sq ft.  the plant treats 2.85 MGD and the 4 filters measure 20 ft x 12 ft x 10 ft each.  What percent over or under the desired filtration rate is the plant operating, using all 4 filters?

24.  The filter media must be replaced at a water treatment plant.  There are 3 filters, each 12 ft x 6 ft x 8 ft.  The media runs from the underdrain to a height of 4.5 ft.  How many cubic yards of media should be ordered?

25.  A filter measures 12 ft x 16 ft and is divided into 2 separate bays.  The desired backwash rate is 22 gpm/sq ft.  What is the minimum capacity of the pump that must be used for backwashing if each bay is backwashed separately?

26.  A source water has a magnesium content of 14 mg/L.  What is this expressed as calcium carbonate equivalents?

27.  Water to be treated for turbidity has an alkalinity of 40 mg/L.  Jar testing determined that an ideal alum dose is 48 mg/L with an excess alkalinity of 30 mg/L required for a complete reaction.  What dose of hydrated lime should be added to his water in mg/L?

28.  An ion-exchange softening plant has a resin with a capacity of 12.5 Kg/cu ft.  the softening unit has a diameter of 6 ft and a height of 10 ft.  what is the exchange capacity of this unit in grains?

29.  A small ion-exchange plant treats a flow of 0.090 MGD.   The raw water hardness is 312 mg/L.  the desired hardness in the product water is 80 mg/L.  What is the bypass flow in GPD?

30.  A ion-exchange plant can remove 1,500,750 grains of hardness before regeneration is necessary.  If 0.25 lbs of salt are required for every 1,000 grains of hardness removed, how many pounds of salt should be on hand for regeneration?

31.  In the above problem (#37), how many gallons of brine solution (1.5 lbs/gal) must be made up to regenerate this unit?

32.  The following information is given for a lime softening plant.


Flow


1.25 MGD


Lime used

90% CaO


CO2


12.0 mg/L


Mg


32.0 mg/L


Alkalinity

186 as CaCO3, mg/L


Hardness

226 as CaCO3, mg/L


pH


7.6


Turbidity

1.0 NTU


Molecular wts:  CO2 = 44,  Mg = 24.3,  Ca(OH)2 = 74, CaO = 56


Molecular wt of Alkalinity (as CaCO3) = 100

What is the lime dose and how many pounds of lime per day are necessary to soften this water?

33.  A membrane filtration plant treats a flow of 650 gpm under normal operating conditions.  If the product flow is 875,000 gpd, what is the percent recovery of the plant?

34.  A reverse osmosis plant treats 1.5 MGD and has a product flow of 675 gpm.  The TDS of the source water is 1,575 mg/L.  The product TDS is 180 mg/L.  What is the percent mineral rejection?

35.  What is the fluoride ion purity of magnesium silicofluoride, Mg Si F6 if the atomic weights are as follows?


Mg = 24.3


Si = 28.09


F = 19

36.  A plant uses hydrofluorsilicic acid, 24 %, in treatment.  It weighs 10.5 lbs/gal.  The source water contains 0.15 mg/L fluoride and a concentration of 1.5 mg/L is desired.  If the plant treats 0.95 MGD, what is the feed rate in gpd?

37.  In problem #43 above, what would be the feed rate in liters per hour if 1 gallon contains 3.785 liters?

38.  An ion-exchange unit has an exchange capacity of 750,000 grains. The source water hardness is 192 mg/L.  How many gallons of water can be treated by this softener before regeneration?

Section IV Instructions

After reading the DEP Rules in Chapter 62-602 Drinking Water and Domestic Wastewater Treatment Plant Operators Rules, answer the following questions in the spaces provided.

1. What state agency administers the rules for drinking water treatment plant operators?

2.  Under which Chapter of the Florida Administrative Code will these rules be found?

3. What types of experience are required for treatment plant licensure under rule 62-602.250?

4.  What are the qualification requirements for the C level license according to rule 62-602.300?

5.  How can the hours of employment be verified as required in rule 62-602.300?

6. According to Chapter 62-602.560, how are candidates” post exam reviews conducted?

7. What is the purpose for the use of trial test items in examinations?

8.  What is the passing grade on examinations?

9.  How often must treatment plant operator licenses be renewed?

10.  According to Chapter 62-602.650, what are the duties of operators?

11.  What  are the CEU requirements for license renewal for C, B, and A operator licenses?

12.  If a license becomes inactive, what are the procedures for reactivation found in Chapter 62-602.720?

13.  What are some reasons for denial of application or renewal of licenses?

14.  What are some grounds for disciplinary proceedings according to Chapter 62-602.800?

15.  What are the penalties for performing the duties of an operator of a water or wastewater treatment plant without a license?

16.  What are some circumstances that could result in the suspension or revocation of an Operator’s license?

