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2 • iNTRODUCTION 

Many living organisms can be pests in or around structures. These may 
be insects and related arthropods; others include fungi, weeds, rats, 
mice, bats, and certain birds. Some pests, such as those that damage 

structural wood, furnishings, or fabrics or pests that infest or contaminate 
stored food and other items, cause huge economic losses. A few pests spread 
disease organisms that can cause serious human illness. Certain types of 
pests inflict annoying or painful stings or bites. In addition, nuisance pests such 
as earwigs or sowbugs are unwelcome invaders in homes and can also con­
taminate products or cause legal concerns in commercial areas. 

Pests that damage property, injure people, or affect people's quality of life 
need to be managed. However, management methods should be safe, effective, 
and economical Sometimes there are several ways available to control pests, 
such as sanitation and habitat modification, trapping, and the use of pesticides. 

Pesticides are usually very effective tools for controlling pests. But if you 
use pesticides improperly, you may injure yourself and other people and 
may create environmental problems. In addition, some improperly used pes­
ticides may damage rreated surfaces. To prevent problems or accidents, you 
must always follow pesticide label instructions and use basic common sense. 
This book contains important information to help you use pesticides prop­
erly in and around structures. 

How to Use this Book 

Use the information in this book to make effective pest management deci­
sions that will reduce hazards to yourself, other people, and the environment. 
If you are preparing for the ResidentiaL Industrial and Institutional pesticide 
applicator examinations, use this book as your primary study guide. 

When you apply pesticides in structures, use this book as a reference for 
information on pests, pest management, and pesticide use. You should find 
the book helpful if you supervise or train persons who handle or apply pesti­
cides in any type of residential, industrial, or institutional situation. 

Helpful information about pesticides and their alternatives ~ included 
in shaded boxes such as the one on page 3. Many tables are also included to 
summarize important points made in the text and to provide additional 
information. 

This is the second volume of a series of manuals developed expressly to 
teach safe and correct ways to use pesticides. Volume l of the Pesticide 
Application Compendium series, The Safe and Effective Use of Pesticides, gives 
general information on pest identification and management, pesticides, pes~ 
ticide safety, and pesticide application equipment. 

The references at the end of this book include many well-illustrated books 
and pamphlets that provide additional information on identification, biol­
ogy, and management of pests. Furthermore, you can obtain pest management 
information and control recommendations for specific pests from advisors 
in University of California Cooperative Extension offices located in most Cali­
fornia counties. 



Pesticide Concerns 
Pesticides have been and will continue to be the focus of a great deal of public 

~ attention. ~ people have genuine concerns over the use of pesticides, although 
many others use them regularly to manage pest problems and find the risks 

. acceptable. 

· Pesticide CO,;JCemS arise from reported incidents where exposure has produced 
"mild .kl severe ~ess (or.death) in farmworkers, pesticide applicators, manufac­
turing J>l:ant workers, ·and even consumers of improperly treated produce. 

-Injuries caused by some pesticides have included skin rashes, headache, nausea, 
and. nervous system disorders. Long-term or chronic illnesses associated with 
or.suspected.of being caused by certain pesticides include cancer, birth defects, 
and reproductive disorders. 

Pesticides have also beer. i.-np.lcated in en"ironmental probleiru; such as ground­
water contamination and wildlife injury. 

. The.debate over the advisability of using pesticides will continue for many years. 
' in the meantime, pesticide hazards must be reduced by proper handling and 

":;._ ·appliiatioo.tedmiques, accutate timing of applications, and by seeking and using 
: · ~k'a>nttol methods wheneYei .possible. 



4 • INTRODUCTION 

Regulatory Agencies 

Two California state agencies establish qualifications, administer exami­
nations, and license or certify persons engaged in residential, industrial, and 
institutional pest control (Figure 1-1). These are the Department of Food 
and Agriculture and the Structural Pest Control Board. Persons using pesticides, 
other than fumigants, in their own homes are not required to be licensed. 
Legally, however, they must use all pesticides according to label instructions; 
they cannot apply certain restricted-use products without becoming certified 
by the California Department of Food and Agriculture (CDFA). 

California Department of Food and Agriculture 

The CDFA certifies people who apply or supervise the application of 
restricted-use pesticides in residential industrial, or institutional buildings 
(and other areas) as part of their regular employment. Such people include 
building superintendents, caretakers, and maintenance workers who are 
employed by apartment owners, schools, government agencies, manufacturing 
plants, private businesses, hospitals, or sirniliµ- facilities. (In California, struc­
tural pest control work for hire can only be performed by a person holding a 
valid structural pest control license issued by the Structural Pest Control 
Board-see below.) 

Pest control businesses that fumigate stored agricultural products, perform 
other types of post-harvest pest control on agricultural produces, conduct 
weed control in or around buildings (separate from landscape maintenance), 
or are involved in ti1ie preservation or preventive treatment of wood prod­
ucts for hire must have an agricultural pest control business license. They 
must also employ a CDFA-qualified applicator in the Residential Industrial 
and Institutional category to perform or supervise pesticide applications and 
supervise the pest control operations of the business. 

The CDFA regulates all pesticide use within California, issues permits for 
restricted-use pesticides, and enforces regulations dealing with pesticide 
safety, handling, application, and disposal. Permits and enforcement functions 
of the CDFA are coordinated primarily through county agricultural commis­
sioners' offices. 

Structural Pest Control Board 

The Structural Pest Control Board of the California Department of Con­
sumer Affairs administers examinations and issues licenses to indivi.duals 
performing any type of srrucrural pest conrrol for hire, including pesticide appli­
cation. The Board establishes the state's srructural pest control standards 
and training requirements. It also regulates and monitors the pest control activi­
ties of businesses and indivi.duals. Enforcement functions of the Structural 
Pest Control Board are administered through county agricultural commission­
ers' offices. 

Structural Pest Control Board licenses are issued in three different catego­
ries: Branch I -fumigation: Branch 2-general pests; and Branch 3-wood­
destroying pests and organisms. Two levels of competence-Operaror and Field 
Representative-are recognized in each branch. An approved program of train­
ing and documented work experience must be followed by passing written 
examinations to qualify for structural pest control lice!'5~s. Special training 
courses are offered through public and private organizations. Some pest con­
trol businesses in California are approved to train their employees to qualify 
rhem fo r licensing. 



License and Certificate Renewal 

Licenses and certificates must be periodically renewed by the issuing agency. 
Renewal requires payment of fees and completion of a specified number of 
hours or points of approved continuing education. People may also retake the 
appropriate examinations to renew their license or certificate. 

Contact the agencies listed in Table 1-1 for information on training require­
ments, examinations, licensing, and continuing education requirements. 

TABLE 1-1 

Agencies Regulating Residential, Industrial, and Institutional Pesticide Applications. 

STRUCTURAL PEST CONTROL BUSINESSES AND THEIR EMPLOYEES 

For educational rec;'.lirements. a listing of approved training ins titutions, and licensing and 
examination information, contact: 

Depanmem of Consumer Affairs 
Structural Pest Control Board 
1430 Howe Avenue 
Sacramento, California 95825 
(916) 924-2291 

Three categories of licensing are provided: 

Branch 1: Fumigation 

Branch 2: General Pests 

Branch 3: Wood-Destroying Pests and Organisms 

AGRICULTURAL PEST CONTROL BUSINESSES AND THEIR EMPLOYEES 

For licensing and examination information, contact: 

Department of Food and Agriculture 
Pesticide Enforcement 
1220 N Street, Room Al 70 
Sacramento, California 95814 
(916) 322-5032 

OIBER APPLICATORS 

Employees of apartments, hospitals, schools, and so on who apply pesticides or supervise 
pesticide application as part of their employment need a CDFA Qualified Pesticide 
Applicator License or Certificate in the residential, industrial, and institutional category. 
For information on training requirements and to apply for examination, contact: 

Department of Food and Agriculture 
Pesticide Enforcement 
1220 N Street, Room Al 70 
Sacramento, California 95814 
(916) 322-5032 

Two examinations are required, one covering pesticide laws and general aspects of pesticide 
use and application, and the other specifically for residential, industrial, and institu­
tional pesticide use. Volume l of the Pesticide Application Compendium is a study guide 
for general aspects of pesticide use, and this volume is a study guide for residential, 
industrial, and institutional pesticide operators. 
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8 • PEST 'AANAGEMENT 

P
est management involves safely preventing, reducing, or eliminating 
unwanted organisms. To do this, you must learn about the habits and life 
cycles of many pests and understand the conditions that affect pest 

populations. A good pest management program foUows the principles of inte­
grated pest management (1PM). 

One important pest management practice commonly used around struc­
rures is prevention of pest problems. Managing pests through prevention is usu­
aUy less expensive than trying to conrrol a pest population that has already 
become established. Furthermore, pest prevention reduces the chance for sub­
stantial economic loss or irreversible damage. Prevention avoids some of 



the disruption associated with control efforts that may be needed after pests 
become established. 

Once a pest becomes established, the most common pest management goal 
is to eliminate it. Elimination can only be successful if the conditions that 
originally favored the pest can be modified or the pest's entry into the area 
can be completely blocked. 

LOCATING AND MONITORING PESTS 

Decisions to use pesticides and other control methods should be based 
in part on pest detection and monitoring results. Visually inspecting an area 

· wh,::re pests or their damage is observed is the most common method of 
detection. Inspection involves careful and thorough searching in and around a 
structure for signs of the pest and conditions that favor pest buildup. Moni­
toring is a systematic method of observing pests or pest signs over a period of 
time. Monitoring may help you detect unwanted pests and determine where 
pests are coming from and where they are living. Monitoring is also helpful in 
evaluating control programs. Special devices and tools are available to detect 
and monitor certain types of pests. 

Visual -Inspection 

The purpose of a visual inspection is to search for evidence of pests. Dur­
ing an inspection, look for: ( 1) conditions such as food, shelter, access, and 
suitable environments that favor pests; (2) signs of pest damage, entry, or pres­
ence (such as tracks, trails, droppings, nests, and cast skins); and (3) the 
pest itself. 

V\lhen you make an inspection, you may find it helpful to prepare 
sketches of the structure and surrounding areas (Figure 2-1 ). Include locations 

AGURE 2-1. 

tJ4AS 
I . 

1..t,lti>II\JC, 
8frY 

~~-~--

Prepare a diagram of the structure and surrounding areas, as shown here, while 
inspecting for pests and pest damage Indicate the locations of doors, windows, util­
ities, ducting, and any other areas that will require speciai care or attention. 
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TABLE 2-1 

Pheromones and Other Commer­
cially Available Attractants for 
Pests Inhabiting Buildings and 
Storage Areas. 

Pheromones and atttactants for 
the following pests are available 
from various suppliers: 

almond moth 
ambrosia beetle 
angoumois grain moth 
cigarette beetle 
confused flour beetle 
drugstore beetle 
fruit flies 
house fly 
Indianmeal moth 
khapra beede 
lesser grain borer 
Mediterranean flour moth 
raisin moth 
red flour beede 
sawtooched grain beede 
tobacco moth 
warehouse beetle 

of heating or air conditioning ducts and vents, plumbing inlets, attic, base­
ment, and crawlway vents, wall voids, sub-cabinet voids, and other features 
of the building which allow pests to get in or which provide shelter for them. 
Also, observe conditions that may cause problems during pest control opera­
tions. Be sure to note areas of poor or faulty construction or places where 
the building has been damaged by the careless operation of equipment, leak­
ing plumbing, or other reasons. Also, note areas that you were unable to 
inspect because they were inaccessible. Show the locations of trees, shrubs, 
trash and garbage storage, water sources, and other features of the surround­
ing area that may attract or harbor pests or promote pest buildup. 

Detection and Monitoring Devices 

Different types of simple devices can assist you in detecting and monitor­
ing many of the pests found in structures. These include pheromones and 
other attractants, light traps, flypaper, spring traps, glue boards, and nontoxic 
tracking powder. 

Pheromones and Other Attractants. Pheromones are chemicals normally 
produced by certain insects (and other animals)-to affect the behavior of 
individuals of the same species. Pheromones are used by insects for mating, aggre­
gation, feeding, trail following, and recruitment. Synthetically made phero­
mones mimic the action of pheromones produced by some pest insects. These 
are useful for monitoring the adult forms of pest moths, certain beetles and 
weevils, and some species of flies and fruit flies (Figure 2-2). Certain other 
materials are also used as trap attractants. For example, ammonium carbon­
ate attracts many different species of flies; foodlike odors attract certain insects 
or rodents. 

For monitoring, pheromones and other attractants are used in sticky traps 
or rodent spring traps (Table 2-1). Inside a building where food is stored, you 
can use these attractant traps to locate sources of infestation. 

The effectiveness of attractant traps inside buildings is influenced by the 
number of traps used and where they are placed. Figure 2-3 shows a typical 
way of placing pheromone traps for monitoring stored-product insects. In 
small areas, use one trap to each 250 to 500 square feet of storage space. Larger 
areas such as warehouses require one trap to every 1000 to 2000 square 

AGURE2-2. 

Pheromone craps are useful fo r monitoring the activity of certain pests in buildings. 



AGURE2-3. 

One way of using phe:romone traps in a building such as a warehouse is illus­
tratetl he:re. Begin by distributing traps throughout the building as shown by the 
drawing at the left. After seve:ral days, move traps that caught few or no target 
pP.sts closer to the traps whe:re catches were highe:r, as shown in the center drawing. 
Repeat this process again several days later, as shown at the right, to pinpoint 
the source of infestation. Keep a trap near each entrance at all times. 

feet. Keep traps away from doors, windows, or bright lights, which may repel 
the target insects. Trap design (Figure 2-4) can affect the results of the trap­
ping program-some styles appear to work better with certain species of insects. 
Check the supplier's recommendations for the most effective trap style. Also, 
choose a style based on the type of location where traps will be used; "wing" 
traps hung overhead, for instance, hide trapped insects from the public's view. 

Check traps regularly. For insects, check traps once or twice per week at a 
minimum and remove all captured insects. Rodent traps must be checked 
every day. Clean or replace sticky surfaces whenever they become covered with 
debris. Replace pheromone lures periodically because they lose their effec­
tiveness over time. Consult the manufacturer's guidelines for the effective dura­
tion of the attractant you are using. 

Record the number of target insects removed from traps each time they 
are c~ecked. Plot trap catches on a per-day basis, using a simple graph like 
the one illustrated in Figure 2-5. This will allow you to perceive changes in 
the insect's activity and verify the success of control measures. Compare this 
activity with activity in traps in other locations. 

Warehouse 

AGURE2~. 

Fly 

Serrico 

Roach 

Several styles of pheromone traps are available, depending on the type of pest 
and type of location being monitored. 
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AGURE 2-6. 

Traps equipped with ultraviolet or 
"black" lights attract some.· 
species of flying insects. These · 
traps are most effective in enclosed 
areas, usually at night. 
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FIGUREZ-:5. 

A simple graph like this can help visualize the periods of peak activity of insects 
being monitored with pheromone traps. 

Light Traps. Traps equipped with ultr~iolet lights, or black lights, attract 
several species of flying insects (Figure 2-6). These traps usually have a container 
with a funnel-shaped entrance that allows insects to enter easily but blocks 
their escape. Some light traps have an electrically charged grid that kills insects 
as they approach the light Eiectrocutor traps are not used for insect monitoring. 

Use light traps inside warehouses, grocery stores, and other enclosed areas 
for monitoring adult stages of flies, some species of fruit flies, and some 
stored-product insects such as Indianmeal moths and almond moths. Light 
traps are not effective for monitoring insects outdoors. 

In a large building, use one blacklight trap for every 1000 square feet of 
floor space. Locate traps so the light is visible from all directions, but avoid placing 
them near windows or doors where the light may attract insects from outside. 
For monitoring stored-product insects, put traps in areas of the building where 
pest insects are most likely to be found-usually near a food source-but keep 
traps at least 5 feet away from food preparation or processing areas. Keep traps 
low if you are attempting to attract day-flying insects such as houseflies; in 
this case, traps should be no more than 5 feet above the floor. 

Clean out blacklight traps at least once a week to prevent dead insects from 
becoming food for carpet beetles or other dermestids. Record the number 
and identity of the insects removed from the traps. Use this information to 
determine locations of greatest infestation and to detect cycles of pest out­
break. This information will also help you evaluate control efforts. 

Blacklights are less effective in bright sunlight or where sodium vapor lights 
are being used. Also, the ultraviolet tubes used in light traps gradually lose 
their attractiveness to insects over time. Tubes should be replaced once a year. 

Flypaper. You can use flypaper for monitoring flies within confined 
areas. Some manufacturers add a fly pheromone to the sticky coating to make 
it more effective. 

Space several flypaper traps evenly throughout areas being monitored to find 
out where flies Jre concentrated. Do not use flypaper in dusty areJs becJuse 
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AGURE2-7. 

Glue boards can be used to mon­
itor or control insects and small 
rodents. They lose their effective­
ness if the sticky substance becomes 
coated with dust or debris. 

FIGURE 2-a. 

Tracking powders are used to 
monitor the activity of small 
rodents and insects. Toxicants 
sometimes are added to the 
powder to poison the animal. 

accum ulated dus t will clog the sticky surface and prevent flies from being 
caught. Flypaper traps are unsightly, so locate them out of the public's view. 
Check and replace traps frequently. Examine the captured insects to determine 
their identity. Keep records of the numbers and species of flies that were 
caught and use this information for selecting and evaluating control methods. 

Glue Boards and Traps. Glue boards are occasionally useful for monitor­
ing crawling insects, mice, and, in some instances, rats (Figure 2-7). Glue 
boards are sometimes used to locate areas where cockroaches congregate. By 
examining individuals caught on the sticky surface, you should be able to 
identify the species and perhaps determine areas of heavy infestations. Glue 
boards may also enable you to identify other types of insect pests within a 
confined area. Glue boards become ineffective when they are coated with dust, 
debris, or moisture. 

For monitoring cockroaches, place glue boards along travelways next to 
intersections of walls and floors . 

To monitor rodent activity, set glue boards along known runways and near 
areas believed to be nesting sites. Be sure to check the traps daily and dis­
pose of any in which a rodent has been caught 

Mice and rats can also be monitored with spring-type or multiple catch 
traps. Place traps along runways and near nesting areas. Check these daily 
and remove captured rodents. Traps are most effective when they are baited 
with a substance that attracts rodents. See the "Trapping" section on page 
189 for methods of baiting rodent traps. 

Nontoxic Tracking Powder. Nontoxic tracking powders are fine dusts that 
provide a visual record of rodent or insect activity. Nontoxic tracking pow­
der offers an alternative to glue boards and spring traps, which must be checked 
daily. These powders are also a safe way to evaluate the success of a con-
trol program. 

Talcum or baby powder can be used for tracking pests, and commercial 
tracking powders are available that fluoresce under ultraviolet light, mak-
ing it easier to locate pest trails. Avoid using any powders in areas where they 
might contaminate food. 

Spread a thin layer of tracking powder evenly over surfaces where pests 
are known or suspected to occur (Figure 2-8). For easy cleanup when moni­
toring is completed, spread the tracking powder on sheets of paper. Look 
for tracks left in the powder as evidence of pest activity. Sometimes a trail of 
the powder leads to nests or hiding places. 

ESTABLISHING THRESHOLDS FOR ACTION 

Pest control decisions are influenced by health or safety dangers created 
by the pest, by legal restrictions on pest infestation, and by levels of pest tol­
erance. Occasionally a pest control decision depends on the costs involved 
to control a pest weighed against the benefits received. On the basis of any of 
these factors, a threshold for action can usually be established to determine 
what type of control is needed and when control should begin . 
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Health and Safety Threshold 

Health or safety threats commonly require fast, extensive, and sometimes 
costly pest control measures. Several pests associated wi.th structures, stored 
food products, food preparation facilities, hospitals, and other areas have the 
potential for causing injuries to people (mosquitoes, biting bugs, fleas , spi­
ders, bees, and wasps, for example) or transmitting diseases to people or ani­
mals (rats and mice, cockroaches, fleas, flies, and mosquitoes). Some others, 
such as rodents, fungi, termites, and wood-boring beetles, cause the type of 
damage that makes structures unsafe or reduces their value. 

Decisions to control pests are based on knowledge of the potential harm 
they can cause. If serious injury or damage may result, the control threshold must 
be very low. For instance, one rat chewing on electrical wi.ring can cause a 
serious fire. 

Legal Thresholds 

Health codes, marketing orders, and other regulations set limits on the 
amount of pest damage or contamination allowed in food products offered 
for sale or transported to other areas. Public safety codes often require control 
of pests in public buildings, commercial housing, food service facilities, and 
other public structures. Building and safety standards address the control of 
structural pests as well as the repair of damage caused by them. These legal 
thresholds dictate when pest control methods must be used, even though in 
some cases control methods cannot be economically justified or the pests 
may not be causing a hazard to public health or safety. 

For information on laws that regulate pest infestation in certain buildings 
and on foods, contact state and local health departments and housing and 
community development offices. The Structural Pest Control Board has infor­
mation on laws that apply to the control of structural pests. Federal mar­
keting orders list allowable tolerances of specific pests or pest damage in frtsh 
and stored food items; this information can be obtained from the United 
States Department of Agriculture, Agricultural Marketing Service. 

Pest Acceptance Threshold 

People have different degrees of acceptance of pests that they are willing to 

tolerate in their homes and workplaces. Pest acceptance thresholds may 
be high because of social or cultural factors or because of concerns about the 
costs or hazards of pest control methods used. A pest acceptance thresh-
old can be extremely low due to a person's revulsion or fear of the pest. Accep­
tance thresholds may sometimes be modified if you can provide factual 
information about specific pests, the potential for pest damage, and methods 
of pest control. 

Economic Threshold 

In certain instances, the cost of control measures may rteed to be justified. 
Economic thresholds may apply if there are no health and safety, legal, or 
tolerance thresholds that need to be considered. An economic threshold is a 
level of pest abundance at which the potential loss caused by pest damage 
is expected to be greater than the cost of controlling the pest. 



PEST CONTROL METHODS 

Pests can be prevented, through sanitation and habitat modification, or 
they can be controlled by trapping, pesticide use, and, in some instances, bio­
logical control. Pests in structures are usually more effectively controlled 
when a combination of compatible control methods can be used. 

Sanitation and Habitat Modification 

Habitats are areas within the larger environment that are suitable for a pest's 
survival. Habitats provide a pest with some or all of its necessary living 
requirements such as food, water, shelter, optimum temperatures and humid­
ity, and protection from enemies. A habitat can only accommodate a max­
imum number of pests due to limitations of one or more of these requirements. 
This maximum number is known as the carrying capacity. Where large 
quantities of food are available and shelter and other requirements are ample, 
the carrying capacity is high. Such a habitat can support an almost unlim­
ited number of individuals of a pest species. If the carrying capacity is limited, 
however, the population tends to remain fixed in size. If you remove indi­
viduals from a habitat through pest control measures or if they die off due to 
natural causes, these individuals will be replaced by others, usually soon, 
unless the carrying capacity is reduced at the same time. Population size is 
maintained at the carrying capacity by increased reproduction among 
remaining individuals or by new individuals migrating in (Figure 2-9). Table 
2-2 lists ways that modifying a habitat lowers its carrying capacity. 

Habitat modification usually involves improving sanitation practices. 
Sanitation includes removing food, water, breeding sites, and shelter used by 
pests (Figure 2-10). Outdoors, you may need to trim or remove dense, pest­
harboring vegetation near buildings, clean up trash, keep garbage in closed con­
tainers, provide for drainage of standing water, clean up animal wastes and 
spilled animal feed, and eliminate items that attract pests. Inside, sanitation 
includes storing foods and food wastes in tightly closed containers, clean-
ing up spills and residues, removing trash and other materials that can be used 
for nests, and thorough vacuuming and dusting on a regular basis. The . 

Pest population 
at carrying capacity 

FIGURE 2-9. 

Some pests 
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reproduction 

Migration Full population 
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Populations of pests tend to remain fixed in size due to the carrying capacity of 
an area. In a building, for example, the carrying capacity is restricted by space, 
food, and water. If individuals are removed by some pest control method, the pop­
ulation may soon return to its original size as remaining individuals increase repro­
duction or as new individuals migrate into the area. 
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FIGURE 2-10. 

Sanitation practices are helpful in 
reducing pest problems because 
good sanitation restricts the pest's 
access to food, water, or shelter. 

TABLE 2-2 

How to Modify Habitat to Lower the Carrying Capacity for Certain Pests. 

MODIFICATION 

Caulk cracks in cabinets, moldings, and 
other areas. 

Seal food in pestproof containers or place 
in refrigerator or freezer. 

Increase light and ventilation. 

Reglue loose wallpaper, patch peeling 
plaster or paint. 

Remodel to eliminate false bottoms in 
cabinets and other structural voids or blow 
sorptive powd~r into wall voids, beneath 
cabinets, and in other inaccessible areas. 

Insulate water pipes (seal well to prevent 
insulation from being a habitat for 
cockroaches). 

Store food wastes in tightly closed 
containers; remove from building 
frquently and clean containers. 

Gean up food or liquid spills quickly. 

Thoroughly clean food preparation and 
eating areas at least daily. 

Launder or dry clean clothing and linens 
before storage; seal in heavy plastic. 

Blow sorptive powder into wall voids, 
beneath cabinets, and in other inaccessible 
areas. 

EFFECT ON PESTS 

Reduces amount of hiding and nesting 
places available for cockroaches and cenain 
fabric pests. Excludes ants and other 
crawling insects. 

Eliminates access to sources of food for 
cockroaches, ants, stored-product pests, 
Dour beetles, rats, and mice. 

Makes area unsuitable for fungi and molds, 
subterranean termites, Oea larvae, and other 
insects such as cockroaches and silverfish 
by reducing moisture. Reduces conden­
sation, which can be a water source for many 
different pests. 

Reduces hiding and nesting sites for 
cockroaches and silverfish. 

Eliminates hiding places for cockroaches, 
rats, mice, spiders, silverfish, 6.rebrats, and 
other pests. 

Prevents condensation, which provides free 
water for some pests. 

Eliminates food sources for fruit files, 
cockroaches, files, mice, and rats. 

Prevents attracting Dies, fruit Oies, 
cockroaches, rats, and mice. 

Eliminates food sources for fruit Oies, 
cockroaches, Dies, rodents, and other pests. 

Reduces problems with fabric pests. 

Denies hiding places for cockroaches due 
to its repellency. 

cleaning of surfaces may also improve the effectiveness of pesticides by remov­
ing grease, oils, dust, and other contaminants that interfere with their func­
tion. To assist in good sanitation, make sure interior areas are well lighted to 
simplify cleaning and easy detection of pests and pest damage. Sweepings 
and other wastes should be taken to a disposal area outside of the building. 

Other sanitation practices include removing dirt mounds, wood pieces, and 
other cellulose debris from areas beneath buildings to keep from promot-
ing termite or rodent problems. To protect against fungi, never leave unpro­
tected wood in contact with soil or other sources of moisture such as leaking 
pipes or faulty drains. Provide adequate ventilation to areas beneath buildings 
to reduce moisture. 
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Pests may be excluded from a 
building through good construc­
tion techniques or by adding 
weatherstripping, caulking, or 
other materials as shown in this 
illustration. 
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' 

AGURE 2- ll. 

rn~rnru Q ~ · m~~~ 

~w W }---->-I ~\ 

Various methods can be used to keep birds from roosting or building nests on 
buildings. Netting is helpful in excluding birds from trees or courtyards. 

Outdoor lights placed near entrances to buildings attract many £lying 
and crawling insects at night. If possible, locate light fixtures away from entrances. 
Otherwise, modify the type of light being used. Sodium vapor lights are 
better than mercury vapor lights or standard incandescent lights for outdoor 
use because they emit a spectrum of light that is less attractive to insects; 
yellow "bug" bulbs work on the same principle. 

Birds can become pests when they use outside surfaces of buildings for 
roosting or nesting. Birds generally prefer flat surfaces that offer protection from 
wind, rain, and extreme temperatures. Cliff swallows build their mud nests 
under overhanging ledges or roofs for the same reason. To prevent birds from 
roosting or nesting, use plastic or wire mesh screening, cloth netting, or 
metal flashing. You can also modify flat surfaces or overhangs to make them 
unsuitable to birds (Figure 2-11). The ultimate decision on how best to deal 
with pest birds usually depends on the species that are causing problems, their 
location on the building, and physical features of the building. 

A program of sanitation and habitat modification requires cooperation 
between pest control specialists, building owners and inhabitants, housekeep­
ing staff, and building and landscape maintenance workers. It is necessary 
that everyone understand how these practices influence pest problems (Table 
2-3, next page). People living or working in a building must keep food, food 
waste, and trash in pestproof containers and store other items in designated places 
where they cannot attract pests. Inhabitants should promptly report pest 
problems. Housekeeping and landscape maintenance workers can help by 
keeping interior and exterior areas free of trash, nesting sites, and other 
items that might be attractive to pests; they should provide containers for 
wastes and specify locations for storage of other materials. Buildings must 
be monitored on a regular basis to ensure that sanitation conditions are main­
tained and to spot new problem areas as they occur. Tenants and persons 
responsible for housekeeping and landscape maintenance must be notified of 
conditions that promote pest buildup so they can take corrective action. 

Exclusion. Exclusion is a type of habitat modification useful for keep-
ing fleas , ants, cockroaches, stored-product pests, termites, rodents, and other 
pests from entering buildings (Figure 2-12). The design and construction 
of a building may either promote pests or exclude them. Pestproof design and 
construction should be an important consideration when planning new 
structures and remodeling older ones. 
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TABLE :.- 3 

Factors that Contribute to Pest Problems In and Around Buildings. 

Ants • • • • • • 
Bats • 
Bees • • • • 
Birds • • • • • 
Biting bugs • • 
Carpenter ants • • • • • • 
Carpenter bees • • 
Carpet beetles • • • • • 
Oothes moths • • 
Cockroaches • • • • • • • • • • • 
Decay fungi • 
Frrebrats • • • • • • • 
Fleas • • • 
Flit"" • • • • • 
Flour beetles • 
Fruit llies • • • 
Grain moths • 
Granar"/ weevils • 
Mice • • • • • • • • • • • ' 
Mites • • • • I 

II! i • 
I 

Rats • • • • • • • • • • i 

Silverfish • • •• • • • • 
Spiders • • • • • • 
Termites • • • • • • • 
Ticks • • • . 
Wasps a • • • • • • 
Wood-boring beetles • • • • • 



FIGURE 2-13. 

Check building exteriors for ,vays that insects . rodents. or other pests 
can enter. Obvious entrances for many types of pests are doorways and win­
dows. These must be fitted with tight-fitting screens or doors. Properly 
installed weatherstripping eliminates small cracks that provide access for some 
pests. Also, check attic and foundation vents to ensure that they are tight 
and screened to exclude rodents (Figure 2-13). Look for foundat.:.:;;:,. or wall 
cracks, gaps in siding or joints, and areas where pipes, wires, or other 
objects pass through walls. Fill openings with concrete or another suitable 
patching material, or cover openings with metal flashing. Inspect chimneys 
and roof vent pipes for adequate screening. 

Select pest exclusion materials according to the type of pests encoun­
tered. Refer to Table 2-4 for selecting materials used for excluding pests and 
repairing openings. Insects can gain entry through extremely small open­
ings. Mice are able to squeeze through cracks as small as 1;,, inch, and many 
rats manage to get through 1/2-inch openings. Rodents can chew through 
wood, thin metal, caulking, soft patching compounds, and even some concrete 
mixtures. Bats, on the other hand, do not chew through walls, roofs, or 

Properly screened vents prevent 
rodents and other pests from gain­
ing access. 

other surfaces, but enter structures through existing openings :¥E, inch or larger. 
Exclude bats by using thin wire mesh, sturdy cloth mesh, or almost any 
type of well-secured patching material. 

TABLE 2-i 

Materials Used for Excluding Pests and Repairing Openings in Structures. 

MATERIAL 

Bird netting 

Brick 

Caulking 

Concrete 

Door sweeps 

Duc1 tape 

Expanded metal 

Glass jars 

Hardware cloth 

Insulation 

SPECIFlCATIONS 

!/+-inch mesh plastic or cloth 

Musi have strong monar seams 

Architectural grade, must be 
llexible; silicone type works 
best 

1:2:4 mixture (cement:sand: 
aggregate-use 31s inch or 
smaller aggregate); add water 
to a wet sand consistency 

Metal, leaving less than I/+ inch 
gap a1 bottom of door 

Heavy duty 

Heavy gauge galvanized metal 
or aluminum, mesh less than 
I/+ inch 

Must have screw-on metal lids 
or tight-fitting plastic lids; 
jars with rubber seals and snap 
caps work bes1 

!/+-inch mesh or smaller, 
19 gauge galvanized metal 

Roll or blow-in type 

USES 

Under eaves, around 
roof openings 

Protective barrier for structural 
wood 

Fill cracks and small holes in 
wood, masonry, and plaster 

Patch holes in walls or 
construct barriers 

Oose gaps at bottom of doors 

Temporar)' seal for large cracks, 
holes, seams 

Cover vents, large openings 

Store small quantities of dried 
foods , sugar, syrup, honey 

Ventilators, louvers, large 
openings, vents 

Attics, wall voids 

PESTS EXCLUDED 

Birds, bats 

Rats, mice., most insects 

Ants, cockroaches, bats, 
spiders, carpenter ants, wasps 

Rats, mice, insects 

Rats and mice, bats 

Bats, some insects 

Rats, mice, bats 

Stored-food pests, ants, wasps 
(outdoors). mice, rats 

Mice, rats, bats, birds 

Bats 
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MATERIAL 

Metal flashing or sheeting 

Metal grills 

Metal threshold 

Mortar 

Perforated metal 

Plastic bags 

Plastic containers 

Putty 

Self-e..'q)31lding 
polyurethane foam 

Silicone rubber 

Sted wool 

Weatherstripping 

Window screening 

SPECIFICATIONS USES PESTS EXCLUDED 

19 gauge galvanized metal or Roof valleys. construction Mice, rats, bats, termites 
22 gauge aluminum joints, openings and holes in 

walls or roofs, or covering of 
exposed wood surfaces 

Heavy gauge galvanized metal Cover vents, large openings Rats, mice, bats 
or aluminum, slots should be 
1/+ inch or smaller in width 

Must seal with bottom of door Closes gaps at door bottom Rats, mice, ants, cockroaches, 
spiders, most other crawling 
insects 

1:3 mixture Fill cracks in masonry and Rats, mice, crawling insects 
concrete 

Heavy gauge galvanized metal Cover vents, large openings Rats, mice, bats 
or aluminum openings should 
be 1/+ inch in width or smaller 

Heavy duty type (must be Store linens, woolens, cereals, Oothes moths, carpet beetles, 
sealed well) sugar, flour, other dried roods ants, cockroaches 

and sugary roods 

Must have tight-fitting lids Store quantities or dried roods, Stored-food pests, ants 
nuts, grains. sugar., syrup, honey 

Nonshrinlring, weatherproof; Fill cracks and small holes in Ants, cockroaches, spiders, 
silicone type works best wood, masonry, and plaster wasps 

Fill large voids and irregular Bats, ants, cockroaches, spiders 
openings, seams in corrugated 
tile and metal roofing 

Caulking type Fill cracks and small holes in Ants, coclcroaches, spiders, 
cabinets, baseboards, moidings, wasps 
around windows, tubs, other 
areas 

Fine grade ( #()()) tightly packed Plug holes in wood (rusts when Carpenter ants, carpenter bees 
into hole, seal with caulking exposed to moisture) ( can be used to temporarily 

plug holes to exclude mice) 

Rubber or relt Seal cracks around doors and Bats, ants, cockroaches, spiders, 
windows other small insects 

Galvanized metal or aluminum Vents, windows, doors Bats, birds, spiders, flies, bees, 
wasps, mosquitoes, other flying 
or crawling insects ~

Pests can also be brought into buildings on items such as those listed in 
Table 2-5. 

Inspection. Inspect items brought into a building for pest infestation. For 
· example, firewood may harbor carpenter ants, spiders, cockroaches, wood­
boring beetles, termites, or similar pests, or eggs of some pests. Furniture, rugs, 
and other items moved from an infested building can be contaminated with 
cockroaches, carpet beetles, or fleas. Dogs and cats bring in fleas and ticks. 

Managers of grocery stores, cafeterias, restaurants, or other food-handling 
es tablishments should work wi tiLi pest control specialists in developing systems 



TABLE 2-5 

Ways Some Pests Gain Entry inw Buildings. Pests may gain entry by being carried 
in on items such as those listed here. 

ITEM 

Appliances 

Books/papers 

Cardboard containers 

Carpets/ rugs 

Oothing 

Cut flowers 

Firewood 

Fruits/vegetables 

Furniture 

Grains/cereals 

Groceries/dry goods 

tights near entrances 

Pets 

Plants 

Vacuum cleaner bags 

PESTS 

Mice, cockroaches 

Cockroaches, silverfish, firebrats 

Cockroaches, silverfish, firebrats, stored-product moths, 
spiders, mice, rats (occasionally) 

Carpet beetles, fleas, cockroaches, clothes moths 

Oothes moths, lice, fleas, carpet beetles 

Carpet beetles, spiders 

Spiders, wood-boring beetles, termites, carpenter ants, 
cockroaches 

Fruit files, spiders, ants 

Spiders, wood-boring beetles, cockroaches, fabric pests, 
fleas, sometimes mice 

Stored-product bttdes and moths, cockroaches, mice in 
bulk containers 

Cockroaches, spiders, silverfish. firebrats, mice, 
rats (occasionally) 

Spiders, carpet bettles, fiying insects 

Fleas, ticks 

Ants, spiders, mites 

Fleas, cockroaches, carpet beetles, fabric pests 

for examining bulk containers for cockroaches and stored-product insects. 
Small packages of certain items suspected of being infested can be placed in a 
freezer for a few days to destroy insects. Persons responsible for purchas-
ing can help by buying from suppliers that can deliver pest-free merchandise. 
Some manufacturers are now using pheromone traps in shipping contain-
ers as a way of monitoring the pest-free status of their products (Figure 2-14 ). 

Trapping 

Besides their benefits as monitoring devices, traps are used to kill pests 
or to catch pests so they can be removed from an area. Many types of verte­
brate and invertebrate pests can be controlled through trapping. Traps do 
not require the use of potentially hazardous chemicals, and the user can eas­
ily view the success of the trapping program. However, successful trapping 
programs require skill, time, and attention to develop workable techniques. 
Even so, trapping may not always work well enough under some conditions 
to satisfactorily control target pests. Trapping techniques that are successful 
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FIGURE 2-1-t. 

A special type of pheromone trap may be placed in shipping containers to detect 
contamination during transit and to ensure that the product is pest free. 

in one situation may not always work as well under different conditions or 
at other locations. 

Traps include snap traps, glue boards, live animal traps, pheromone traps, 
and light traps. Specific uses of trapping devices are described in detail in 
other parts of this book. For example, the use of snap traps, glue boards, and 
live animal traps for control of rats and mice is discussed in Chapter 10. 

Pesticides 

The application of pesticides is the most common pest control method 
used in and around buildings, enclosed areas, and vehicles. Some pesticides 
provide chemical barriers to prevent insects from getting in. Pesticides are 
also used to treat soil, wood, fabrics , and other items to prevent pest damage. 

Pesticides are available as baits, tracking powders, desiccants (inert dusts 
or sorptive powders), liquids, dusts, and gases. The type of pesticide used 
and the kind of formulation selected is based on the life habits of the pest, its 
density, and its location. 

The following chapter discusses methods of safely using pesticides. 

Biological Control 

Biological control is gaining more importance as a pest control method for 
certain insects in structures. For instance, parasitic nematodes are occasion­
ally effective in controlling some species of termites. Cockroach populations 
have been successfully reduced in certain locations by introducing parasitic 
wasps. Biological control techniques either augment other control practices or 
replace more disruptive or hazardous methods. 



Biological Control 

Biological control of pests involves the use of one living organism to -control 
another. For example, most arthropod pests have natural :~emies or disease 
organisms that control or suppress them effectively under some conditions 
or in some situations. Occasionally insects or microorganisms contribute to the 
control of certain weeds. Microorganisms also provide a degree of natural 
control of pest birds and rodents. Sometimes biological control can be an im­

portant component of a pest i_µanagement program by talcing advantage of 
these helpful organisms. 

When natural enemies or microorganisms are present, efforts can be made to 

protect them so they may increase in number and help control pests more effec­
tively. Large numbers of the beneficial organism may be introduced into an 
area to control a pest. Certain commercial companies specialize in producing 
bene6cial organisms for pest coni:rol programs . 
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