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Purpose of This Manual
7KH�SXUSRVH�RI�WKLV�WUDLQLQJ�PDQXDO�LV�WR�SURYLGH�VWXG\�PDWHULDO�IRU�SHRSOH�LQWHUHVWHG�LQ�EHFRPLQJ�D�FHUWL¿HG�SHVWL-
cide applicator in the non-soil fumigation treatment category in their respective states, Indian tribes or U.S. territo-
ULHV��,W�FRYHUV�WKH�EDVLF�NQRZOHGJH�DQG�VNLOOV�UHTXLUHG�WR�VDIHO\��H൵HFWLYHO\�DQG�FRUUHFWO\�DSSO\�QRQ�VRLO�IXPLJDQWV�
WR�VWUXFWXUHV��FRPPRGLWLHV�DQG�RWKHU�VLWHV��$OVR�LQFOXGHG�LV�LQIRUPDWLRQ�RQ�VSHFL¿F�IXPLJDQW�XVHV��H�J���FRPPRGLW\�
fumigation, transport fumigation and more) and pests that can be controlled with fumigants. 

Non-soil fumigation is separated from soil fumigation because many of the techniques are unique to each use. 
6RPH�RI�WKH�UXOHV�DQG�ODZV�DUH�DOVR�GL൵HUHQW�EHWZHHQ�VRLO�DQG�QRQ�VRLO�IXPLJDWLRQ��,I�\RX�ZLVK�WR�XVH�VRLO�IXPL-
JDQWV��WKDW�LV�XVXDOO\�D�VHSDUDWH�FHUWL¿FDWLRQ�FDWHJRU\�LQ�PRVW�VWDWHV��

Information in this manual supplements the basic pesticide law and safety information provided in the National 
&RUH�0DQXDO��RU�\RXU�VWDWH¶V�FRUH�RU�EDVH�PDQXDO���7KH�DLP�RI�ERWK�FRUH�DQG�VSHFL¿F�XVH�PDQXDOV�DUH�WR�KHOS�SHRSOH�
learn to handle pesticides correctly so they protect themselves, coworkers, the general public and the environment 
IURP�DGYHUVH�H൵HFWV�RI�SHVWLFLGHV��

This manual is an entry-level text focusing on important terms, concepts, and labeling language. It is not to be used 
as a step-by-step guide to application. The methods and chemical references described here are not a substitute for 
pesticide label directions. Simply reading this manual does not qualify you as a fully-trained non-soil fumigant 
pesticide applicator. A competently trained applicator must also learn through on-the-job experience and continuing 
education. This manual does not:

 Ɣ &RQWDLQ�SURGXFW�VSHFL¿F�GLUHFWLRQV�IRU�XVH��$OZD\V�UHDG�DQG�IROORZ�WKH�SHVWLFLGH�SURGXFW�ODEHO��ZKLFK�LV�D�OHJDOO\�
binding document. Note that some state laws may supersede label directions if the state law is more restrictive.

 Ɣ Advocate pesticide use over other means of pest management. This manual focuses on the safe and proper use 
of pesticides by people who have already determined that they are necessary in a given situation.

$OVR��VLQFH�SHVWLFLGH�SURGXFWV��HTXLSPHQW��WHFKQRORJLHV��ODZV�DQG�UHJXODWLRQV�DUH�FRQVWDQWO\�FKDQJLQJ��FHUWL¿HG�
DSSOLFDWRUV�PXVW�NHHS�XS�WR�GDWH��3HVWLFLGH�DSSOLFDWRU�UHFHUWL¿FDWLRQ��L�H���FRQWLQXLQJ�HGXFDWLRQ��VHVVLRQV�DQG�SUR-
IHVVLRQDO�RUJDQL]DWLRQ�PHHWLQJV�R൵HU�WKHVH�RSSRUWXQLWLHV�

How to Study for the Exam
Carefully read the entire manual. This may seem obvious, but some people skip over information they think they 
NQRZ��+RZHYHU��WKH\�PD\�QRW�NQRZ�LW�DV�ZHOO�DV�WKH\�WKLQN��6WDWH�SHVWLFLGH�DSSOLFDWRU�FHUWL¿FDWLRQ�H[DP�TXHVWLRQV�
are developed from—and supported by—this manual. Any text in the manual, even in the glossary, is information 
\RX�FDQ�EH�WHVWHG�RQ��(YHQ�LI�\RX�KDYH�H[WHQVLYH�RQ�WKH�MRE�H[SHULHQFH�RU�KDYH�WDNHQ�D�FHUWL¿FDWLRQ�H[DP�SUHS�
FRXUVH��\RX�VKRXOG�VWXG\�WKH�PDQXDO��6WXG\LQJ�LQFUHDVHV�\RXU�FKDQFHV�RI�SDVVLQJ�WKH�SHVWLFLGH�DSSOLFDWRU�FHUWL¿FD-
WLRQ�H[DP��+HUH�DUH�VRPH�WLSV�RQ�KRZ�\RX�FDQ�VWXG\�IRU�\RXU�FHUWL¿FDWLRQ�H[DP�WKDW�PD\�KHOS�\RX�WR�SDVV�WKH�WHVW�

 Ɣ Study one part of the manual until you have a grasp of the information before moving on, it will help make 
studying more manageable. Break the manual up into sections. Study a chapter or two each day for several 
ZHHNV�EHIRUH�WKH�H[DP��5HYLHZ�DQ\�PDWHULDO�WKDW�\RX�¿QG�GL൶FXOW�

 Ɣ You may want to use a highlighting marker to mark those areas in the chapter that are related to the learning 
objectives. 

 Ɣ <RX�FRXOG�DOVR�PDNH�ÀDVK�FDUGV��ZULWLQJ�WKH�TXHVWLRQV�RQ�WKH�IURQW�ZLWK�WKH�DQVZHUV�RQ�WKH�EDFN�DQG�UHYLHZ�
them yourself, or have a friend or family member quiz you. Sometimes the act of writing down information 
helps you better retain that information.

Introduction
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 Ɣ 5HDG�WKH�OHDUQLQJ�REMHFWLYHV�WKDW�EHJLQ�HDFK�FKDSWHU��7KH�OHDUQLQJ�REMHFWLYHV�DUH�\RXU�NH\�WR�SDVVLQJ�WKH�FHUWL¿FD-
tion exam because they are what the exam is based on. Read each objective before starting on the chapter itself. 
Keep the learning objectives in mind while reading each chapter. Afterwards, try to respond to each objective in 
writing. If you have trouble, reread the area of the chapter on that topic. Do this for all the learning objectives. 

Exam Tips
 Ɣ Contact the certifying agency within your state, Indian tribe, or U.S. territory for testing locations and times. 
6RPH�ORFDWLRQV�R൵HU�ERWK�FRPSXWHUL]HG�DQG�SDSHU�WHVWLQJ��RWKHUV�DUH�OLPLWHG�WR�RQH�RU�WKH�RWKHU�

 Ɣ $IWHU�FKRRVLQJ�D�WHVWLQJ�VLWH��¿QG�RXW�ZKDW�\RX�QHHG�WR�EULQJ��6RPH�WHVWLQJ�FHQWHUV�SURYLGH�FDOFXODWRUV��VFUDWFK�
SDSHU��DQG�RU�SHQFLOV��RWKHUV�SURKLELW�DQ\�RXWVLGH�PDWHULDOV��%H�SUHSDUHG�

 Ɣ 0DQ\�SODFHV�UHTXLUH�\RX�WR�EULQJ�D�SKRWR�LGHQWL¿FDWLRQ�DQG�1RWLFH�RI�$XWKRUL]DWLRQ�OHWWHU�ZLWK�\RX�WR�WDNH�DQ�
exam at any location.

 Ɣ When taking the exam, read each question carefully. Make sure to read all of the words and understand their 
meanings. Misreading questions is a common cause of exam errors.

 Ɣ &HUWL¿FDWLRQ�H[DPV�LQFOXGH�WZR�JHQHUDO�W\SHV�RI�TXHVWLRQV��7KH�¿UVW�WHVWV�\RXU�DELOLW\�WR�UHFDOO�IDFWV��7KH�VHF-
ond assesses your ability to apply what you know. For example, the second type of question might ask you to 
evaluate a set of conditions and make a decision.
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Fumigant Basics       1–1

This manual deals with non-soil fumigations��16)���6RPH-
times, these types of applications are known as “structural” 
fumigations, because they often take place inside a structure 
�H�J���KRXVH��IDFWRU\��UDLOFDU��VKLS��HWF����EXW�LW�DOVR�FDQ�LQFOXGH�
rodent burrow fumigations and sewer pipes. Even though 
rodent burrows and sewer pipes are in soil, the term “soil fu-
migation” is reserved for broad applications to agricultural 
¿HOGV��0DQ\�RI�WKH�FKHPLFDO�DQG�SK\VLFDO�SURSHUWLHV�RI�ERWK�
NSF and soil fumigants are the same. Indeed, some of the 
same chemicals are used for both. However, this manual, 
again, focuses only on non-soil fumigation procedures.

What Is a Fumigant?

Before we discuss fumigants��ZH� QHHG� WR� GH¿QH� WKH�
broader term—pesticide. A pesticide is any substance 
used to directly control pest populations or to prevent or reduce pest damage. Not all pesticides actually kill 

the target pest—some may only inhibit its growth, repel it, or reduce its capacity to reproduce.

CHAPTER  1

Fumigant Basics

LEARNING OBJECTIVES
 ; Explain what a fumigant is and specify what makes fumigants different from other pesticides.
 ; Explain how fumigants change from a liquid or a solid into a gas.
 ; Outline the chemical characteristics of fumigants.
 ; Describe and explain the factors that affect movement of fumigants through an application site.
 ; List the common fumigants used for non-soil fumigation.
 ; Describe characteristics of those common fumigants.
 ; 'LVFXVV�WKH�LPSRUWDQFH�RI�SURSHU�SHVW�LGHQWLÀFDWLRQ�
 ; Explain which pest factors determine if the target pest can be controlled with fumigation.
 ; Explain the importance of choosing the proper application rate and timing of application.

What is a Pesticide?

Many people mistakenly use the words “insecticide” and 
“pesticide” interchangeably. However, the word “pesti-
cide” is a broad term that covers many substances. In-
VHFWLFLGHV� DUH� MXVW� RQH� VSHFLÀF� W\SH� RI� SHVWLFLGH�� 7KH�
´FLGHµ�SDUW�RI�WKH�ZRUG�FRPHV�IURP�/DWLQ�PHDQLQJ�´WR�
NLOO�µ�7KHUHIRUH��D�SHVWLFLGH�NLOOV�SHVWV³D�EURDG�FDWHJR-
U\�EHFDXVH�WKRVH�SHVWV�FRXOG�EH� LQVHFWV��ZHHGV�� IXQJL��
PLFH��RU�RWKHU�RUJDQLVPV�ZH�FRQVLGHU�SHVWV��,I�ZH�DUH�
trying to control weeds, we would use an herbicide. For 
IXQJL��ZH�XVH�D�IXQJLFLGH��LQVHFWLFLGHV�DUH�DLPHG�DW�LQVHFWV�
DQG�URGHQWLFLGHV�DW�URGHQWV��$OO�RI�WKHVH�DUH�SHVWLFLGHV�
XQGHU� WKH�GHÀQLWLRQ�VWDWHG�DERYH��7KHVH�DUH� MXVW� IRXU�
H[DPSOHV�RI�WKH�PDQ\�W\SHV�RI�SHVWLFLGHV�LQ�XVH�WRGD\�

Terms to Know
The following are important terms to know from this chapter. They are explained and italicized 

in the text and de!ned in the glossary at the end of this manual.

Absorb / Absorption

Aerate / Aeration

Aerosol

Boiling Point

Chemical reactivity

Concentration

Corrosive

Desorption 

Di$use / Di$usion

Flammability

Fumigant

Fumigation

Gas / Gases

Molecules 

Molecular Weight

Particulate

Pesticide

Solubility

Sorption

Speci!c Gravity

Stratify

Toxic

Vapor 

Vapor Pressure

Volatile

Volatility

Volatilization

Warning Agent
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