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Preface
This operator's study guide represents the results of an ambitious program.  Operators of water 
supply facilities, regulators, educators and local officials, jointly prepared the objectives and exam 
questions for this subclass.





How to Use This Study Guide with References



In preparation for the exam you should:



1. Read all the objectives and write down the answers to the objectives that readily come to mind.


2. Use the resources at the end of the study guide to look up those answers you are not sure of.



3. Write down the answers found in the resources to those objectives you could not answer from 
memory.



4. Review all answered objectives until you can answer each from memory.



It is advisable that the operator take classroom or online training in this process before attempting
the certification exam.





Choosing a Test Date



Before you choose a test date, consider the training opportunities available in your area.  A listing 
of training opportunities and exam dates is available on the internet at http://dnr.wi.gov, keyword 
search "operator certification". It can also be found in the annual DNR "Certified Operator" or by 
contacting your DNR regional operator certification coordinator.
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Chapter 1 - Principle, Structure, and Function

Section 1.1 - Principle of Volatile Organic Compound (VOC) Removal

Section 1.2 - Structure and Function

1.1.1

1.1.2

1.1.3

1.1.4

1.1.5

1.1.6

1.1.7

Describe an organic chemical compound.

Describe synthetic organic compounds (SOC's).

Describe volatile organic compounds (VOC's).

List the common EPA regulated VOC compounds.

Discuss the most common sources of water contamination by VOC's.

Identify the major human health problems that can be caused by VOC's in a water supply 
and the utilities' responsibility when detected.

Discuss why VOC contamination is more a problem in a groundwater supply than in a 
surface water supply.
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1.2.1

1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

Define the following treatment technologies most commonly used to remove VOC's from a 
water supply.



A.  Air stripping (packed tower aeration)

B.  Granular activated carbon

Describe the flow of water through an air stripping tower.

Explain what is meant by counter-current air stripping.

Describe the functions of the following components of an air stripping tower:

A.  Liquid distributor

B.  Packing media

C.  Liquid redistributor

D.  Packing support

E.  Mist eliminator (Chevron baffle)

F.  Blower

G.  Blower screen (intake)

H.  Air volume meter

I.  Differential pressure gauges

Discuss the difference between a forced-draft aeration system and an induced-draft 
aeration system.

State what materials are used as packing media.
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Chapter 2 - Operation and Maintenance

Section 2.1 - Operation

1.2.7

2.1.1

2.1.2

2.1.3

2.1.4

2.1.5

2.1.6

Describe contaminant adsorption and capacity of a granular activated carbon (GAC) unit.

Discuss what is meant by the term, "best available technology", (BAT).

List some types of impurities that may be added and must be removed when using the air 
stripping process.

Explain why some VOC's are more easily removed by air stripping than some other 
process.

Describe how the air-to-water ratio affects contaminant removal efficiency.

State the removal efficiency of the air stripping process.

Discuss activated carbon (AC) and why it is useful when dealing with VOC's.
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2.1.7

2.1.8

2.1.9

2.1.10

2.1.11

2.1.12

2.1.13

Describe the proper chemical additions for the following:



A.  Packed column aeration

B.  Granular activated column

Discuss potential undesirable impacts of installing GAC.

Discuss what special operating procedures should be observed for VOC removal during 
cold weather.

Describe what benefit the increasing of the raw water temperature has on the removal 
efficiencies of hard-to-strip VOC compounds.

Explain why water should be disinfected before treatment.

Discuss the problems iron and manganese pose to an air stripping system.

Describe how water stability may be affected by aeration.
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Section 2.2 - Maintenance

2.1.14

2.1.15

2.1.16

2.2.1

2.2.2

2.2.3

Discuss the concern and elimination of the off-gas from an air stripping unit.

List the steps involved in backwashing a typical granulated activated carbon unit.

Discuss budget considerations that should be anticipated with the operation and 
maintenance of a VOC removal system.

List the operational and maintenance records that should be kept by a VOC removal 
system.

Develop a sample calendar of operation and maintenance, laboratory, and recordkeeping 
events an operator must do on a daily, weekly, monthly, quarterly, and yearly basis.

Describe what types of routine maintenance should be performed on the following pieces of
air supply tower equipment:



A. Blowers

B. Packing media

C. Screens (air filter)

D. Tower exterior

E. Gauges and controls
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Chapter 3 - Monitoring and Troubleshooting

Section 3.1 - Monitoring

Section 3.2 - Troubleshooting

2.2.4

3.1.1

3.1.2

3.1.3

3.1.4

3.1.5

3.1.6

Explain the techniques used to clean the following items:



A. Packing media

B. Tower interior

C. Mist eliminator

D. Effluent storage basins or piping

Explain the level of concentration of VOC's and how they are regulated.

Discuss how and where contaminant levels are established.

Discuss the concerns that should be addressed in selecting a laboratory to test for VOC's.

Specify the types of laboratory tests that should be run at a VOC removal facility.

Explain the VOC sampling container requirements.

Discuss VOC sampling points and techniques.
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Chapter 4 - Safety and Calculations

Section 4.1 - Safety

Section 4.2 - Calculations

3.2.1

3.2.2

4.1.1

4.1.2

Describe the causes for the following air stripping situations:



A. Tower overflow

B. Excessive precipitation or ice formation on the tower

C. Scaling in the tower effluent system

D. Influent VOC concentration is increasing

E. Effluent VOC concentration is increasing with no change to the influent concentration

Discuss the solution to the following common granular activated carbon unit operation and 
maintenance problems:



A. Excessive headloss

B. Reduction in removal efficiency

C. Carbon media loss

D. Physical exterior deterioration

E. Freezing

List safety concerns that should be anticipated with a VOC removal system.

Describe the correct safety procedures or techniques used in the following:



A. Confined space entry

B. General equipment safety concerns

C. Chemical handling safety

Volatile Organic Compound Removal Study Guide - January 1998 Edition



Printed on 07/31/14      Page     8     of    10   

4.2.1 Given data, calculate the VOC removal efficiency percentage.
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