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TECHNICAL GUIDE NO. 36

PERSONAL PROTECTIVE MEASURES AGAINST
INSECTS AND OTHER ARTHROPODS OF MILITARY SIGNIFICANCE

1. INTRODUCTION
1-1. Purpose

This Technical Guide (TG) provides preventive medicine (PVNTMED) information and
guidance to Department of Defense (DoD) personnel who may come into contact with nuisance
or disease-carrying arthropods (disease vectors), or who are responsible for protecting the health
of personnel. It describes the DoD Insect Repellent System and other techniques that provide
maximum, safe protection from arthropod attack. These techniques include the use of protective
clothing and equipment, repellents, pesticides, and other strategies. This AFPMB TG is based
on, and supercedes, U.S. Army Environmental Hygiene Agency (USAEHA) Technical Guide
(TG) No. 174, and Personal Protective Techniques Against Insects and Other Arthropods of
Military Significance, June 1991, and the Armed Forces Pest Management Board’s (AFPMB)
TIM No. 36, Personal Protective Techniques Against Insects and Other Arthropods of Military
Significance, August 1996 version.

1-2. References

References are listed in Appendix A.

1-3. Explanation of Abbreviations

Abbreviations used in this TG are explained in Appendix F- Glossary.
1-4. Suggested Improvements

The proponent agency of this TG is the Armed Forces Pest Management Board (AFPMB).
Users are invited to send comments and suggested improvements on DA Form 2028
(Recommended Changes to Publications and Blank Forms), or in a document using a similar
format, directly to the Defense Pest Management Information Analysis Center (DPMIAC),
AFPMB, Forest Glen Section, Walter Reed Army Medical Center (WRAMC), Washington, DC
20307-5001. A pre-addressed form is found in Appendix B.

1-5. Background

a. Historically, in every war and military conflict, combat power has been reduced more
significantly by disease and non-battle injuries (DNBI) than from direct combat casualties. A
large number of diseases affecting the troop strength of deployed units is directly attributed to
disease-carrying arthropods. Moreover, arthropods can inflict severe physical, psychological,

Use of trademarked names does not imply endorsement by the Department of
Defense but is intended only to assist in the identification of a specific product.
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and economic stresses that threaten the military mission. Not only do they transmit disease, but
the bites they inflict can be painfully distracting and can lead to devastating secondary infections,
dermatitis, or allergic reactions. Further, contamination of food and damage to other
commodities are costly.

b. History is replete with examples of how arthropod-borne diseases have significantly
impacted military operations.””"**

(1) In 1812, Napoleon invaded Russia with 422,000 men. Within three months,
seven of every ten soldiers had fallen to epidemic louse-borne typhus, leaving a force of only
100,000. Cold injuries completed the devastation of the disease-weakened force, and by the time
Napoleon's Grande Armée retreated out of Russia only 10,000 remained. Dysentary and
pneumonia joined with typhus to further reduce the force to fewer than 3,000 living troops.

(2) On the American front, in General George Washington's Continental Army,
ten Americans died of diseases for every one who died in battle. In the War of 1812, General
Andrew Jackson's victory at the Battle of New Orleans in January 1815 was immediately
followed by the death of most of the surviving American and British troops from mosquito-borne
malaria. During the Civil War, there was a 2:1 ratio in deaths from disease versus combat. In
1898, Army disease casualties included 90,416 cases of malaria, 1,169 cases of yellow fever and
249 cases of dengue fever, with respective fatality rates of 4, 123, and 8 per 1,000 cases.

(3) During World War I, the ratio of deaths from disease versus combat in U.S.
troops improved to 1:1, but there were still 16,930 cases of malaria. During World War 11, it is
estimated that over 24,000,000 man-days were lost to arthropod-borne diseases. An entire
regiment was rendered ineffective by scrub typhus. Dengue fever reached a high of 28,292 cases
in the Southwest Pacific with 52 cases per 1,000 troops per year. An outbreak of dengue in the
New Hebrides in 1943 affected 26 percent of U.S. forces (more than 6,000 personnel). During
the Korean War, U.S. Army forces suffered more than 30,000 cases of malaria, and hundreds of
Americans were hospitalized during a 1951 epidemic of Korean hemorrhagic fever. During the
Vietnam War, diseases accounted for unheralded annual rates of 56 to 74 percent of all U.S.
Army hospital admissions. From 1965 through 1970, the Army lost 2,000,000 man-days to
malaria alone. Units operating in the Ia Drang Valley in 1965 reported an annual malaria rate of
600 cases per 1,000 troops, which rendered two entire battalions ineffective for a time. Annual
epidemics of Japanese encephalitis were also devastating.

(4) In 1993, over 200 cases of malaria were reported among U.S. military
personnel who served in Somalia during Operation Restore Hope. Dengue virus infections
occurred in military personnel stationed in Haiti as part of Operation Uphold Democracy in
1994, and cases of leishmaniasis were an outcome of military operations in Central and South
America, and the Middle East in the 1990s.
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(5) In the United States, tick-borne infections such as Lyme disease continue to
take a toll on troops training in areas of the Southeast, Northeast, and upper midwest, while
newly emerging infections such as the human ehrlichioses are now posing further hazards.
Nuisance arthropod bites and the diseases they transmit will continue to be a serious threat to
troops in training and in combat.

1-6. Arthropods of Military Significance

a. Table 1 lists the major arthropod pests of military importance and the primary diseases
that they transmit.”*®*

(1) In most regions of the world, mosquitoes are the foremost disease vectors and
nuisance pests. They transmit three of the most serious vector-borne diseases that jeopardize
U.S. forces: malaria, dengue, and viral encephalitis.

(2) Phlebotomine sand flies transmit other major diseases of military importance such
as sand fly fever and leishmaniasis.

(3) Additional arthropods that cause disease, nuisance problems, or direct injury, are
black flies, deer flies, horse flies, stable flies, tsetses, horse and deer flies, filth flies, bot flies,
Tumbu flies, biting midges, fleas, mites, ticks, lice, kissing bugs, bees, wasps, ants, and
scorpions.

(a) Ticks can host a broad range of pathogens, including the agents of Lyme disease,
Rocky Mountain spotted fever, and the human ehrlichioses.

(b) Although some arthropods, notably filth flies, do not bite and are therefore not true
vectors of disease, they can mechanically transmit many serious illnesses such as dysentery,
cholera, salmonella, shigellosis, and typhoid fever.” Additionally, they are often numerous
enough in many areas to pose an extreme nuisance, constantly seeking moisture from sweat and
from fluids of the eyes, nose, and mouth.

(c) Other arthropods that directly cause human injury, but are also not true vectors of
disease, are the bot flies and the Tumbu fly. Larvae (also known as maggots) of these flies
burrow into human skin and develop in the tissue, causing intense pain and itching.* Invasion of
tissue by fly maggots is called myiasis.
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Table 1. Arthropods of Military Importance and the Major Diseases They Transmit

Visual ID Common Name Genus

. 45,64
Diseases >

Biting midges Culicoides

Body lice Pediculus

Black flies Simulium

Bot flies Dermatobia

Deer flies Chrysops

- Visceral
filariasis
(mansonellosis)
- Oropouche
fever

- Epidemic
typhus

- Relapsing
fever

- Trench fever

- Onchocerciasis
(river blindness)

- Myiasis

- Eye worm disease
(loa loa)
- Tularemia
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Table 1. Arthropods of Military Importance and the Major Diseases They Transmit’ ™%
(Continued)
Visual ID Common Name Genus Diseases
Fleas Xenopsylla - Plague
- Murine typhus
Kissing bugs Rhodnius, - Chagas' disease
Triatoma, (American
Panstrongylus trypanosomiasis)
Mites
Chigger mites Leptothrombidium - Scrub typhus
Sarcoptes - Scabies
Mouse mites Lyponyssoides - Rickettsialpox
Mosquitoes Aedes - Dengue
\ /
N\ / - Yellow fever
\ ' - Viral
encephalitis
Anopheles - Malaria
Culex, Aedes - Viral fevers
(Oropouche,
Rift Valley,
Chickungunya)
All three - Lymphatic
filariasis
(Wuchereriasis,

Brugiasis)
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Table 1. Arthropods of Military Importance and the Major Diseases They Transmit’>*%

(Continued)

Visual ID Common Name Genus Diseases

Sand flies Lutzomyia, - Leishmaniasis
Phlebotomus - Sand fly fever
- Bartonellosis
Ticks
Hard ticks Dermacentor - Spotted fevers

- Colorado tick fever

Ixodes - Lyme disease

- Babesiosis

- Viral encephalitis

- Tularemia
Amblyomma
Ixodes - Human ehrlichioses
Hyalomma - Crimean-Congo

hemorrhagic fever

Soft ticks Ornithodorus - Relapsing fever
Tsetses Glossina - Trypanosomiasis
(African sleeping
sickness)
Tumbu flies Cordylobia - Myiasis

1-7. Responsibilities
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(1) The human bot fly (Dermatobia hominis) deposits eggs on a second arthropod,
usually a mosquito. The eggs hatch as the mosquito feeds, and the larvae then burrow into the
human host's skin. The larva develops within the skin of the host for 2-3 months, until it finally
emerges and drops to the ground to pupate. The lesions are most frequently seen on unprotected
areas of the body, especially the hands, feet, head, and neck. This pest is primarily a threat in
tropical America.* Use of repellents and mosquito netting at night are important measures to
prevent infestation.*’

(2) The Tumbu fly (Cordylobia anthropophaga) lays eggs on urine-stained, sweat-
stained or wet clothing, or urine-soaked earth.* Newly hatched larvae then penetrate host skin
as they migrate from the clothing or the ground. This fly causes a lesion similar to that of the
human bot fly, and is primarily a problem in Africa. The larvae mature in only 8-9 days.”> Good
sanitation to reduce fly populations, ironing clothes to kill any eggs present, drying clothes in
screened enclosures, and avoiding soil contact will help prevent infestation.*

1-7. Responsibilities

a. Personal protection is an individual responsibility, although it is also an important
adjunct to unit-level and higher echelon PVNTMED countermeasures. Military personnel must
be aware of the following:

(1) Types of arthropods in an area;

(2) Their habits;

(3) The threat they present;

(4) The resources available for protection;
(5) How to use these resources effectively.

b. COMMAND EMPHASIS IS ESSENTIAL! Commanders and medical personnel
must monitor compliance with personal protective strategies to ensure that all appropriate
protective resources are being provided, and that individuals are using these protective resources
properly.* U.S. Army Forces Command (FORSCOM) Regulation 700-2'> REQUIRES ALL
COMPANY AND BATTERY-SIZED UNITS TO PRE-STOCK SPECIFIC QUANTITIES
OF THE STANDARD MILITARY SKIN AND CLOTHING REPELLENTS FOR EACH
INDIVIDUAL."? It is IMPERATIVE that troops have immediate access to sufficient personal
protective supplies if they are to be adequately protected upon deployment.
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2. METHODS OF PROTECTION

Section I. Introduction

2-1. General

Arthropod-borne diseases and nuisance pests can be prevented or controlled by using a number
of techniques including personal protective measures and environmental controls. In many
situations, personal protective measures such as avoiding infested areas, or the use of physical
barriers or chemical repellents, may be the only means of protection available. Environmental
controls, while not a primary focus of this TIM, are nevertheless mentioned to illustrate the total
integrated approach that should be employed by a unit in field situations. They include such
measures as sanitation, mechanical and behavioral modifications, and pesticide application.

Section II. Avoidance

2-2. Field Strategies

The most effective and obvious means of preventing exposure to arthropods is to avoid their
known habitats. Absolute avoidance of arthropod pests is often neither practical nor possible. If
the tactical situation allows, choose bivouac sites that are dry, open, and as uncluttered as
possible. Avoid sites with rodent burrows and proximity to local settlements, animal pens, and
other areas where arthropod infestations are likely to be concentrated. Limit or avoid contact
with indigenous human populations in lesser-developed countries because they are often
reservoirs for many diseases of military importance.

2-3. Information Sources

a. PVNTMED personnel should provide guidance on the presence of arthropod
populations in an area based on information obtained through surveillance or via intelligence
sources.

(1) The Defense Pest Management Information Analysis Center (DPMIAC) of the
Armed Forces Pest Management Board (AFPMB) compiles Disease Vector Ecology Profiles
(DVEPs), which are concise, comprehensive summaries of the vector-borne diseases that occur
in specific countries or other geographic areas. The DVEPs focus on causative agents, vector
importance, bionomics, behavior, and pesticide resistance, as well as provide basic information
on the geography and customs of each country. They may be obtained from the DPMIAC, 6900
Georgia Avenue NW, Bldg 172 Forest Glen Section, Walter Reed Army Medical Center,
Washington, DC 20307-5001, DSN 295-7479, commercial 301-295-7479, or from the AFPMB
web site at http://www.afpmb.org .
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(2) The Navy prepares Vector Risk Assessment Profiles (VECTRAPs), which are
concise, up-to-date summaries of practical information on vector ecology and disease incidence
in specific countries. They are available as hard copy or on computer disk from the Navy
Environmental Health Center, 2510 Walmer Avenue, Norfolk, VA 23513-2617, DSN 253-5593,
commercial 757-462-5593.

(3) In addition, up-to-date worldwide information on diseases and vectors may be
obtained from the Armed Forces Medical Intelligence Center (AFMIC), Fort Detrick, Frederick,
MD 21702-5004, DSN 343-7269, commercial 301-619-7269.

2-4. Emergency Requisition of Repellents and Pesticides

Repellents and pesticides can be acquired rapidly by calling the Emergency Supply Operations
Center (ESOC) at the Defense Supply Center of Richmond (DSCR), 8000 Jefferson Davis
Highway, Richmond, VA 23297-5000, at DSN 695-4865; commercial (804) 279-4865. The
Center provides emergency supply needs 24 hours a day, 7 days a week.

Section III. Physical Barriers

2-5. Clothing

a. Field Uniform

Clothing is the first direct line of personal defense against arthropods. Proper wearing of the
field uniform is essential to minimize skin exposure (Figure 2-1). If the risk of heat stress is a
factor in a particular environment, common sense or advice from medical PVNTMED personnel
should dictate when the following recommendations are not practical.
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Figure 2-1. Proper Wearing of Field Uniform Minimizes Exposure to Arthropod Attack

(1) Tuck the pant leg into the boot or into the sock. This forces non-flying pests such
as ticks, stinging ants, and spiders to climb up the outside of the pant leg, thus decreasing access
to the skin and increasing the likelihood of being seen.

(2) Roll the sleeves down and close the collar to help protect the arms and neck from
attack. This is especially important from dusk until dawn when many mosquito species and
other nocturnal blood feeders are active.

(3) Itis difficult for attacking pests to bite through the uniform fabric unless it is pulled
tightly against the skin. Therefore, the uniform should be worn loosely, with an undershirt worn
underneath the shirt to act as an added barrier.”® The undershirt should be tucked into the pants
to decrease access of crawling arthropods to sensitive bodily regions.

(4) The field cap and its brim help protect the head and face. Some biting insects tend

to avoid the shaded area of the face under the cap's brim.** In areas heavily infested with flying
pests, a head net can be used over the cap or helmet.
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b. Tick Checks

(1) When in tick-infested habitats, check clothing routinely, and use the buddy system
to check areas of the body that cannot easily be seen during self-examination (Figure 2-2).

i ".rl‘fl- '--".‘-'“-‘ o L L of Lok ’:ﬂ. v -’.-é
Figure 2-2. Buddy-System Check for Ticks

(a) Ticks can be picked off of clothing by hand. However, avoid crushing them with
your fingernails because their body fluids may be infective. After removal, disposal may pose a
problem. Ifreturned to the immediate area, ticks may reattach to the clothing or attack another
individual. They can be destroyed by placing them in alcohol or by securing them within a piece
of folded tape.

(b) Ordinary masking tape, cellophane tape, or similar substitute, are useful to remove
ticks from clothing. A ring of tape can be made around the hand by leaving the sticky side out
and attaching the two ends. Ticks will adhere to the tape when it is dabbed against the clothing
(Figure 2-3). The tape can then be folded carefully over the ticks to prevent their escape and
discarded with the trash.
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(c) An adhesive lint roller (available from most post/base exchanges and
commissaries) is a very efficient means of quickly removing large numbers of ticks from the
uniform, especially the very tiny larvae, which may be present in clusters of several hundred

(Figure 2-4).

(2) Once the clothing is removed, it is important to carefully check all areas of the
body for evidence of ticks or chiggers. Reexamine the clothing, inside and out, and remove and

dispose of all ticks.

Figure 2-3. Remove Ticks Using a Ring of Tape Figure 2-4. Remove Ticks Using Lint Roller

c. Tick Removal
If a tick is found attached to the body, seek medical authorities for proper removal, or follow the
guidelines in Appendix C.

d. Chiggers

(1) Since chigger mites are very small and difficult to see, their presence is generally
not detected until the appearance of intensely itching bites.

12
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(2) Wearing repellent-impregnated uniforms greatly reduces the likelihood of being
infested with chiggers (see Section IV).

(3) Bathing after field work, or as soon as operationally permissible, may reduce the
severity of the resultant chigger infestation.

(4) Medical personnel may prescribe an anti-pruritic or antibiotic to help reduce itching
or secondary infection.

€. Spiders, Scorpions, and Snakes

To reduce the chance of being bitten (or stung) by spiders, scorpions, and snakes:

(1) Always wear shoes or boots coupled with the added protection of socks during waking
hours.

(2) Never walk outdoors in bare or stocking feet.
(3) Shake out boots before putting them on.

(4) Store boots with socks pulled down over the boot tops as far as possible to prevent
entry of such pests.

(5) Do not reach into concealed areas that might harbor spiders, scorpions, or snakes
without carefully checking first.

13
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Table 2. Repellents, and Personal Protective Clothing & Equipment

Available Through the Military Supply System

2, plus updates

NSN Nomenclature Unit of Issue

6840-01-284-3982 Insect repellent, personal 12 2-0z
application (3M7/EPA tubes/box
58007-1), 33% DEET

6840-00-142-8965 Insect repellent, personal 12 1-0z

6840-01-288-2188

6840-01-345-0237

6840-01-278-1336

6840-01-334-2666

6840-01-412-4634

7210-00-266-9736

7210-00-267-5641

8415-00-935-3130

8415-01-483-2988

-3002, -3004
-3007, -3008

3740-00-641-4719

3740-01-332-8746

4330-01-332-1639

application, approximately
30% DEET (varies based on item
currently being stocked)

Insect repellent, personal
application & sunscreen, approx.
20% DEET/SPF 15 (varies based on
item currently being stocked)

Insect repellent, clothing
application, 40% permethrin
(IDA)

Insect repellent, clothing
application, aerosol, 0.5%
permethrin (Permethrin
Arthropod Repellent)

Insect repellent, clothing
application, permethrin,
40% liquid (2-gallon sprayer)

Insecticide, d-Phenothrin,
minimum 1.92%, space spray

Insect net protector,
cot type

Poles, folding cot,
insect net protector

Head net, insect

Parka, fabric mesh, insect
protective,
sm, med, Ige, Xlge, XXlge

Sprayer, pesticide,
manually carried, pressure
type, 2-gallon, equipped
with pressure gauge

Gauge, pesticide
sprayer (for retrofit use
on 2-gallon sprayers not
equipped with a gauge)

Filter, fluid, (must
be used with gauge
NSN 3740-01-332-8746)

cartridges/box
(varies based on
item being stocked)
12 3/4-o0z

tubes/box (varies
based on item
being stocked)

12 kits/box

12 6-0z
cans/box

12 151-ml
bottles/box

12-0z aerosol
can
EA

4 poles/set

EA

EA

EA

EA

EA

7 3M is a registered trademark of Minnesota Mining and Manufacturing Co., St. Paul, Minnesota
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2-6. Protective Equipment

a. Introduction.

There are several equipment items available through the military supply system that can be used
to augment the physical protection afforded by clothing (see Table 2).

(1) In areas heavily infested with flying pests, a head net can be used over the cap or
helmet. Indoor protection can be greatly enhanced by using bed nets and tent screens. Unlike
head nets, however, the mesh size of bed netting and tent screens is not fine enough to keep out
all biting arthropods, especially biting midges and sand flies. Treating bed nets and tent screens
with repellents can significantly reduce the ability of these arthropods to gain entry (see insect
net protector, paragraph 2-6¢, and Section IV).'*%

(2) In addition, where biting midges are a serious problem, head nets may also be worn
while sleeping.

b. Insect Head Net.

(1) The insect head net (Figure 2-5) (NSN 8415-00-935-3130) is a finely woven (30-
mesh/inch), olive drab, nylon head covering that can be worn over the bare head, cap, helmet, or
helmet liner (Figure 2-6). The cloth top piece has an elastic headband on the inside that fits
securely over the head gear. A fabric-covered metal hoop holds the net away from the head and
neck.

(2) Put on the head net so that the elastic headband rests comfortably on the upper part
of the forehead or grips close above the brim of the helmet. Tie the drawstring permanently so
the drawstring knot is about 8 inches below the chin and the net fits snugly below the collar, both
front and back. Hook the elastic loops found at the drawstring edge of the net over the
breastpocket buttons.

(3) For quick removal of the head net, grasp the back edge where it rests over the collar
and pull forward over the head (Figure 2-7).
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Figure 2-5. Insect Head Net, NSN 8415-00-935-3130

TO REMOVE
QUICKLY

Figure 2-7. Remove Insect Net From the Back

(4) The head net is especially useful in areas of very dense mosquito or biting fly
populations. It may be worn while sleeping.
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(5) For added protection, the head net may be lightly sprayed with permethrin [see
paragraph 2-9¢(2)]. Allow it to dry thoroughly before wearing. The treatment should be
effective for several months. In the absence of permethrin, the net may be hand-treated with
DEET repellent [see paragraph 2-8c(2)] every evening by dispensing a small quantity onto the
palm of one hand (3 to 4 drops of the liquid, or a small dab of the lotion), rubbing the hands
together to spread the repellent, and finally rubbing the netting between the hands. Repeat the
process until all the netting has been lightly and evenly covered. It is not necessary to saturate
the netting. KEEP DEET REPELLENT OFF OF THE ELASTIC AS IT MAY BE
DAMAGED.

(6) Because of its small mesh size, the insect head net can be very hot for the wearer or
may obscure vision, making it impractical in some climates and under certain deployed
conditions.

¢. New Insect Protective Mesh Parka.

A new mesh parka or over jacket is available (small, medium, large, extra large, extra-
extra large: NSN 8415-01-483-2988; -3002; -3004, -3007, -3008 respectively) that is effective
without applying repellent to it, unlike the old repellent parkas. It is made from narrow-mesh
polyester netting, is worn over outer clothing, and is snag resistant. The small mesh size not only
protects against mosquitoes bites, but also prevents bites from very small flying insects such as
no-see-ums, sand flies, black flies, and gnats. The parka is waist-length, has a pocket, long
sleeves, a drawstring and a mesh hood that covers the face and head. REMEMBER, THIS
PARKA OFFERS PROTECTION WITHOUT BEING TREATED WITH REPELLENT.

d. Insect Net Protector (Mosquito Bed Net).

(1) The insect net protector (Figure 2-8) (NSN 7210-00-266-9736) is a finely woven
(27-mesh/inch), olive drab, nylon canopy that can be used with the folding cot, hammock, steel
bed, or shelter half-tent. An insect net protector frame (NSN 7210-00-267-5641, poles, folding
cot, insect net protector) is available for use with the folding cot.

(2) The insect net protector should be erected and supported in such a way as to

prevent contact of the net with the sleeping person. This will keep mosquitoes and other biting
flies from biting the individual through the net.
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Figure 2-8. Insect Net Protector (Mosquito Bed Net), NSN 7210-00-266-9736
Used With Poles, (NSN 7210-00-267-5641), on Folding Cot.

(3) Do not leave net in contact with the ground as crawling arthropods may use it to
gain access to the sleeping area. Tuck the net under the mattress or sleeping bag. Bed nets
should be installed before dusk, which is when many mosquitoes become active.

(4) Prior to retiring, any mosquitoes trapped inside the enclosure should be killed with
the standard insecticide space spray, 2-percent d-phenothrin (NSN 6840-01-412-4634)(Figure 2-
9). Avoid breathing the pesticide vapors while spraying, and DO NOT USE 2-PERCENT D-
PHENOTHRIN ON THE SKIN OR CLOTHING.

(5) Before climbing inside, spray the net lightly with permethrin aerosol [see paragraph
2-9¢(2), and Figure 2-22], or use the 2-gallon sprayer method prior to setting it up [see paragraph
2-9¢(3)(e) and Figure 2-25]. The permethrin will help protect against arthropods that are small
enough to fit through the mesh of the net (e.g. sand flies). Allow the net to dry before handling.
Permethrin applied by the 2-gallon sprayer method provides protection for several months to a

21,36
year or more.””’
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Figure 2-9. Standard Insecticide Space Spray, 2% D-Phenothrin
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Section IV. Repellents

2-7. Introduction

a. The concurrent use of repellents on the skin (DEET) and clothing (permethrin) provides
maximum personal protection against arthropods.'*'*>"**°*¢.63 The nomenclature and NSNs
for these items are listed in Table 2. This dual strategy is known as the DOD INSECT
REPELLENT SYSTEM (see paragraph 2-11).

(1) Mosquitoes and some other biting flies bite exposed skin or through light-weight
clothing, whereas black flies, sand flies, biting midges, ticks, chiggers, and fleas may crawl
underneath clothing to bite, in addition to biting exposed skin." Consequently, both types of
treatments are necessary to provide maximum protection.

(2) Clothing treatment with permethrin alone ordinarily does not adequately protect
exposed skin because there is very limited vapor action. Rather, permethrin acts as a contact
toxicant while DEET is a vapor active repellent.

(3) Not all arthropod species are equally repelled by a particular repellent. While DEET
is highly repellent to most mosquito and biting fly species, some species of biting midges, as
well as some Anopheles mosquitoes (malaria vectors), are only partially repelled.*’” Therefore,
one should not discontinue using repellent if some bites are received when wearing DEET, as
other species that are present are still likely to be repelled. This example further illustrates the
wisdom of utilizing the DoD Insect Repellent System [i.e. simultaneous use of both skin
(DEET) and clothing (permethrin) repellents].

(4) Some insect species are active during the day; others only at night. For this reason, it
is important to follow recommendations provided by commanders and medical personnel, which
may indicate the necessity of using repellents around the clock. Remember that lack of bites
during the day does not preclude the threat of attack at the night.

c. Proper use of repellents will also reduce problems posed by filth flies and other nuisance
pests.'” Unfortunately, no repellents appear to be significantly effective against stinging
arthropods, such as bees, wasps, fire ants, and scorpions. The best strategy against them is
avoidance, and personal protective clothing and equipment.
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2-8. DEET
(N,N-diethyl-m-toluamide or N,N-diethyl-3-methylbenzamide).

a. Introduction

Since 1957, the military has used DEET as it's standard skin repellent.”’ DEET is effective
against a wide variety of arthropod species, especially mosquitoes and other biting flies, but also
fleas, ticks, and chigger mites. In addition, DEET has been reported to provide effective
protection, in areas where land leeches are a problem, primarily Southeast Asia.

b. Health and Safety Considerations

(1) DEET has been used safely for over 40 years by millions of people worldwide.
Although it has an excellent safety record, there have been isolated reports of harmful effects
associated with its use. Most of these have been related to improper use, such as swallowing,
spraying into the eye or applying to already irritated skin. While most of the complaints involve
temporary minor skin or eye irritation, rare cases of toxic encephalopathy (inflammation of the
brain) have been reported, but not confirmed, to be associated with DEET usage, especially in
young children. Other reported adverse reactions associated with, but not confirmed to be
directly caused by DEET, have included headache, nausea, behavioral changes, disorientation,
muscle in coordination, irritability, confusion, and difficulty sleeping. While 50 to 100 million
or more people use DEET each year, there have been remarkably few reports of toxicity as a
result of dermal application.

(2) Since a small population of individuals may be sensitive to any chemical, it is
important for personnel to apply repellents carefully following label instructions and to be aware
of possible signs of intoxication. Apply DEET lightly and evenly to exposed skin. Avoid
contact with sensitive mucous membranes (e.g. eyes), the lips (accidental ingestion), and broken
skin (e.g. abrasions, sunburn, poison ivy).

(3) If the tactical situation permits, wash off DEET repellent after the potential exposure
to arthropods has ceased. Although DEET is not soluble in water, it quickly washes off of skin,
and out of clothing, with soap and water.

(4) DEET is a plasticizer and must be used with care to prevent damage to plastics,
rubber, vinyl, or elastic items such as eyeglass frames, plastic lenses, and cases; contact lenses;
combs; watch crystals; goggles; painted and varnished surfaces; and some synthetic fabrics
(nylon excepted). The water-repellent properties of Gore-Tex® are also reduced by DEET.
DEET does NOT damage cotton or wool fabrics (Gore-Tex® is a registered trademark of W.L.
Gore and Associates, Inc., 555 Paper Mill Road, Newark, DE 19711).
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c¢. Formulations

Several DEET formulations, as well as a mesh parka, which provides protection when DEET-
treated, are available through the military supply system. THE EXTENDED-DURATION
FORMULATION IS THE STANDARD, RECOMMENDED MILITARY SKIN
REPELLENT BECAUSE IT IS SUPERIOR TO THE OTHERS (see paragraph (1), below).

(1) Two-Ounce Tube
(Insect Repellent, Personal Application, 3M Ultrathon®, EPA Reg. No. 58007-1, extended-
duration, NSN 6840-01-284-3982)(Figure 2-10)

(a) THIS HAS BEEN THE MILITARY SKIN REPELLENT OF CHOICE since
1990, when it first became available in the military supply system. It was developed by the
Department of Defense in collaboration with the 3M Corporation. The product contains 33-
percent DEET in a controlled-release polymer base, and is a non-greasy, white lotion with a
mild, pleasant odor. The polymer in the formulation slows the absorption and evaporation of
DEET, thereby holding it on the surface of the skin where it can continue to repel arthropods for
an 'extended' period of time. Laboratory testing shows that the extended-duration DEET lotion
provides 6 hours of at least 95-percent protection against a variety of mosquito species in a
tropical environment, 10 hours in a hot, dry environment, and 12 hours in a forested/wet
environment'”.

(b) Follow label directions. Dispense the lotion into one hand, rub the hands lightly
together, and apply thoroughly in a thin layer over the forearms, upper arms, face, neck, ears, and
other exposed areas. DO NOT APPLY REPELLENT TO THE EYES AND LIPS, OR TO
SENSITIVE OR DAMAGED SKIN (for example, sunburn, abrasions, and poison ivy). Do not
waste DEET by applying it thickly; a light, uniform coating provides excellent repellent
protection.

(c) If you begin to receive bites, reapply the repellent as described in paragraph (b),
above. The value of the extended-duration formulation is that the polymer, by slowing loss of
DEET from the skin surface, retains DEET at a concentration sufficient to repel arthropods for a
long period of time [see paragraph (a), above]. Repellent formulations containing higher
concentrations of DEET do not provide longer, or better, repellency.

(d) The extended-duration DEET formulation does NOT adversely affect the seal of the
individual protective mask.” However, the mask should be washed after each use to preclude
damage to its surfaces by long exposure to residues of DEET.

(e) The extended-duration DEET formulation does NOT affect the infrared signature of
the soldier”’.

(f) The extended-duration DEET formulation CAN be safely used with camouflage face
paint; apply a thin layer of DEET first, followed by the face paint.
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Figure 2-10. Standard Military Skin Repellent, 33-Percent DEET, 2-Ounce Tube
Extended-Duration, NSN 6840-01-284-3982

(f) Storage and disposal.

(1) This product is water-based and nonflammable. It is heat and cold stable, but at
140°F, some separation is possible and the product may begin to leak from the container.*!
Under optimum conditions, shelf-life is five years or longer.

(2) After dispensing the contents, wrap the container in accordance with label instructions
and discard in the trash. In contingency situations, follow appropriate operational guidance.

(2) Insect Repellent Stick
(Personal Application, 30-percent DEET, NSN 6840-00-142-8965)

(a) This product is a 1-ounce, waxy repellent stick marketed as Cutter® Insect Repellent
Stick (Figure 2-11)(Cutter® is a registered trademark of Miles, Inc., 7123 West 65th St,
Chicago, IL 60638-4698). It contains 30-percent DEET in a waxy base. It repels mosquitoes,
biting midges, stable flies, sand flies, black flies, ticks, fleas, and chiggers. Its stable waxy
formulation and convenient small size make it suitable for inclusion in survival kits. This
formulation is not as effective as the extended-duration DEET lotion.
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Figure 2-11. Insect Repellent Stick, 30-Percent DEET
Personnel Application, 1-Ounce, NSN 6840-00-142-8965

(b) To use, push the stick up '4 inch. Apply over all exposed skin. Avoid the eyes and
lips. For chiggers, fleas and ticks, also apply to the socks, tops of the shoes, and around all
openings in the outer clothing. The product will not damage nylon, cotton, or wool. However, it
may damage some synthetic fabrics, plastics, paints, and varnishes.

(c) Storage and disposal.

(1) The Cutter Insect Repellent stick is cold stable. At 140°F, however, the stick will
begin to melt and leakage from the container can be expected.”® The product is not flammable,
and under optimum conditions, the shelf-life is indefinite.

(2) After using the contents, wrap the container according to label instructions and discard
in the trash. In contingency situations, dispose of in accordance with operational guidance.

(3) Insect Repellent With Sunscreen
(Personal Application, NSN 6840-01-288-2188)

(a) This item is intended solely for use as a component of survival kits. The specific item
stocked under this NSN varies, based on the most suitable product available at the time. The
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product will contain both DEET and sunscreen ingredients in various concentrations (e.g. 20-
percent DEET/SPF 15).

(b) Follow the label directions for use and disposal instructions.

2-9. Permethrin
[(3-phenoxyphenyl) methyl (+/-) cis/trans 3-(2,2-dichloroethenyl) 2,2-dimethyl-
cyclopropanecarboxylate].

a. Introduction

(1) Permethrin is the most recent addition to the arsenal of personal protective
repellents, and is the most effective clothing impregnant available. Its primary mode of action is
contact toxicity, particularly against crawling arthropods such as ticks*~*>>*"* chigger mites’,
fleas™, and lice.”>®* Permethrin also acts as a contact repellent against mosquitoes®%>*%,
biting flies**~**6*7%8 and to a lesser degree, kissing bugs’. It is odorless, nonirritating, and
resistant to washing and wear abrasion (rubbing off).>*®" Permethrin is bound so strongly to
most fabrics that detergent and water will not remove it. A significant level of permethrin
remains in a treated uniform through multiple launderings.'**>%***® After several washings,
treated uniforms will continue to provide contact repellency, even though they may no longer be
toxic to insects. PERMETHRIN WILL NOT WASH OUT OF TREATED UNIFORMS
WHEN WORN IN THE RAIN OR WHEN FORDING STREAMS, ETC. Permethrin-
treated clothing offers a new passive approach to control of human lice which was not previously
feasible.**** Former control agents were either less effective (M-1960% clothing impregnant) or
were promoting resistance in louse populations (lindane’ dust).

(2) Because it does not evaporate, permethrin does not provide protection to exposed
skin adjacent to treated clothing. However, by treating uniforms and other articles such as tents,
bed and head nets, and camouflage helmet covers, flying arthropod populations in a limited area
may be reduced, since arthropods which land on treated fabric will be killed.>

(3) Permethrin can be used to treat hot weather (100-percent cotton) and temperate
(50-percent/50-percent nylon/cotton; woodland or desert camouflage) military field uniforms.
Treat uniforms before deploying, or as soon as possible once deployed. Once treated, DO NOT
DRY-CLEAN PERMETHRIN-TREATED UNIFORMS. Dry-cleaning will totally remove
the permethrin.’”*"* Although fire retardant properties of Nomex® flight suits are unaffected by
permethrin®®, the repellent does not uniformly or strongly bind to Nomex® fabric using current
application processes. Thus, use of permethrin on Nomex® fabric uniforms is not recommended
at this time. (Nomex® is a registered trademark of E.I. DuPont de Nemours and Co., Inc.,
Wilmington, Delaware.)
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(4) Other cloth items such as mosquito netting, camouflage helmet covers, ground
covers, and tentage (with the exception of vinyl-coated temper tents) may also be treated in the
field. Temper tents that have a vinyl-urethane finish cannot be treated with permethrin.
Because the finish is water repellent, permethrin solutions will simply drip off. Eventually, these
military tents may be manufactured with permethrin impregnated into the finish; such tents are
already available commercially.

b. Health and Safety Considerations

(1) The uniform cap should not be treated with permethrin because of the potential for
excessive permethrin absorption through the scalp. Treatment of the cap is not critical since, due
to its construction, it is considered impenetrable to biting insects.

(2) DO NOT treat underwear, including undershirts, or physical training uniforms.
Permethrin is poorly absorbed and is rapidly inactivated in mammals.”**> Even so, wearing
untreated undergarments significantly reduces the risk of exposure to fabric impregnants.'''**!->
Currently, the only military repellents approved for use on physical training uniforms or on
undershirts (e.g., when exposed during work details) are those containing DEET.

(3) Precautionary measures should be observed when handling and mixing permethrin.
Avoid permethrin contact with the face, eyes, and skin, and avoid breathing vapors or spray mist.
Do not allow skin contact with treated surfaces until the chemical has dried completely. Wear
protective gloves when handling wet, treated uniforms. In case of contact with the eyes, flush
with plenty of water, and in case of contact with skin, wash with soap and water. Get medical
attention if irritation persists. Do not allow the chemical to contact food, mess gear, or water
supplies. Thoroughly wash dishes and utensils contaminated with permethrin. THIS
PESTICIDE IS EXTREMELY TOXIC TO FISH AND AQUATIC INVERTEBRATES.
Keep out of lakes, ponds, or streams. Do not contaminate water by cleaning equipment or
disposing of wastes, or with runoff resulting from treatment of uniforms.

¢. Formulations

Several different formulations of permethrin are available within the military supply system.
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(1) Individual Dynamic Absorption (IDA) Kit
(Insect Repellent, Clothing Application, Permethrin, NSN 6840-01-345-0237)

(& Thisitem is a protective treatment kit for military field uniforms that is intended for
use by the individual. It provides excellent long-term protection (one treatment is effective in
preventing mosquito bites through the fabric for over 50 launderings). The IDA kit is sometimes
referred to by the nicknames "baggie method" or "shake and bake." The kit contains materials
sufficient to treat one complete uniform (shirt and trousers): two plastic vias of permethrin [40-
percent emulsifiable concentrate (EC), 9-ml each], two plastic treatment bags, two pieces of
twine, one pair of disposable protective gloves, and one black marking pen (one pen per four
kits) (Figure 2-12).

(b) Thisitem is perhaps the safest and most environmentally friendly method by which
individuals can treat their uniforms. An excellent way to train personnel in its correct useisto
instruct them on its use during a unit formation in conjunction with other unit training. The unit
leadership can thus ensure its personnel are protected from arthropod-borne disease, that they
have at least one treated uniform, and that they know how to treat other uniforms.

(c) Wear the protective gloves when mixing to avoid accidental exposure to

concentrated permethrin should spillage occur. Treat the uniform shirt and trousers separately,
following the instructions printed on the back of each treatment bag (Figures 2-13 and 2-14).
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Figure 2-12. Permethrin IDA Kit, NSN 6840-01-345-0237

for treating a Single Field Uniform with Permethrin
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Figure 2-13. IDA Kit Instructions for treating Coat

Half of the Field Uniform with Permethrin, as They Appear on Bag A of the IDA Kit
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(c) See Figures 2-15a-c for steps 1 through 9. Assemble all materials (Step 1). Pour
approximately 3/4 of a canteen cup (500 ml) of water into one of the bags (Step 2), add the
contents of one of the vials of permethrin (Step 3), and gently agitate to mix (Step 4).

Step 1. Assemble Contents of the Step 2. Add 3/4-Canteen Cup of
IDA Kit Water to a Treatment Bag

Step 3. Add Contents of One Vial of Step 4. Agitate Treatment Bag to
40-Percent Permethrin EC to Mix Water and Permethrin
a Treatment Bag

Figure 2-15a. Steps 1-4 in Using the IDA Kit, NSN 6840-01-345-0237
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(d) After rolling and tying the garment according to the instructions, place it in the bag
(Step 5), re-seal the bag, agitate again (Step 6), and allow to sit for approximately 3 hours (Step
7). During this time, all the liquid is absorbed by the garment. Open the bag, remove the
garment, and hang until dry (usually 2-4 hours)(Step 8). Once dry, permethrin has no odor and
does not affect the appearance of the fabric. The uniform may now be safely handled and worn.
The fabric has been impregnated with permethrin at the rate of 0.125 mg/cm®. Permethrin is
bound so strongly to the fabric by this procedure that water will not remove it: PERMETHRIN
WILL NOT WASH OUT OF TREATED UNIFORM S WHEN WORN IN THE RAIN OR
WHEN FORDING STREAMS, ETC. With the black pen, mark the inside coat collar and the
inside waist band 'Perm treat, mo/yr.! This stands for 'Permethrin treated, month/year.'

Step 5. After Rolling and Tying the Step 6. Agitate the Treatment Bag
Garment, Place it in the to Initially Wet the Whole
Treatment Bag Rolled Garment

Step 7. Allow Garment to Sit in Step 8. Remove Garment from
Treatment Bag for 3 Hours, Treatment Bag and Hang for
or More, Until All the 3 Hours, or More, Until
Liquid is Absorbed Completely Dry

Figure 2-15b. Steps 5-8 in Using the IDA Kit, NSN 6840-01-345-0237
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(e) DO NOT RE-TREAT THE UNIFORM: one treatment is effective in preventing
mosquito bites through the fabric for the over 50 launderings. DO NOT TREAT THE
UNDERWEAR OR THE CAP. REMEMBER THAT DRY-CLEANING WILL
COMPLETELY REMOVE PERMETHRIN.”"*"

(f) Starching field uniforms prior to treatment with permethrin does NOT adversely
affect impregnation. Homogeneous absorption of permethrin is achieved in both hot and
temperate-weather uniforms whether or not they are starched prior to treatment.”

(g) Permethrin-impregnated and untreated temperate-weather field uniforms CAN be
laundered together. No significant transfer of permethrin from treated to untreated uniforms
occurs during laundering.”

(h) Store as described in paragraph 2-7¢(3)(g)(1), below. Under optimum conditions,
the shelf life of this product is indefinite. If deterioration of the containers, and/or leakage of the
contents, is detected prior to this time, turn in the product for proper disposal.** Do not reuse
empty treatment bags. Place all used kit components into one treatment bag (Step 9), seal the
bag, and put in the trash. In contingency situations, dispose of in accordance with operational
guidance.

(1) This product is flammable and must be shipped in accordance with Department of
Transportation (DOT) regulations.®

Step 9. Place All Used IDA Kit Components Into One
Treatment Bag, Seal the Bag, and Put in Trash

Figure 2-15¢c. Step 9 in Using the IDA Kit, NSN 6840-01-345-0237
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(2) Aerosol Spray
(Insect Repellent, Clothing Application, Aerosol, Permethrin Arthropod Repellent, NSN 6840-
01-278-1336)

(a) This product contains 0.5-percent permethrin in a 6-ounce can (Figures 2-16 and 2-
17a, b). It can be used by the individual to treat field clothing (Figures 2-18), as well as head
nets (Figure 2-19) and mosquito netting (bed net, Figure 2-20). DO NOT TREAT THE
UNDERWEAR OR CAP. This aerosol formulation of permethrin is also available
commercially under several different trade names.
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Figure 2-16. Permethrin Aerosol, NSN 6840-01-278-1336, 6-Ounce Can
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Figure 2-17a. Original DoD Label for Permethrin Aerosol Can, NSN 6840-01-278-1336
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Figure 2-17b. Updated DoD Label for Permethrin Aerosol Can, NSN 6840-01-278-1336

NSN6840-01-278-1336
CAGE 0C4A6

PERMETHRIN ARTHROPOD
REPELLENT

Insect Repellent, Clothing Treatment
1 Each
DLA400-89-D-1047
A02/90
DO NOT APPLY TO SKIN
KILLS /REPELS MOSQUITOES AND TICKS
For use and Distribution within the Department of
Defense Only
Field Clothing and Mosquito Netting Only.

ACTIVE INGREDIENT:

Permethrin-. 0.50%
OTHER INGREDIENTS: 99.50%
TOTAL: ... 100.00%

*(3-phenoxyphenyl) methyl (+) cis/trans
3-(2,2-dichloroethenyl) 2,2-dimethyl -

cyclopropanecarboxylate Cis/Trans Ratio:

min. 35% (max. 40%)(+) cis and max.
65% (min. 60%)(+) trans.

KEEP OUT OF REACH OF
CHILDREN

CAUTION

See side panel for additional precautions.

Net Contents: 6 oz.

DIRECTIONS FOR USE

It is a violation of Federal law to use this product in a manner inconsistent with its labeling. Do not apply to skin.
Do not treat field clothing that is being worn.

SHAKE WELL BEFORE USING.
To be used for treatment of field clothing and mosquito netting only. Make all applications outdoors. DO NOT
TREAT CAP

For protection against ticks and mosquitoes, select an outdoor area protected from the wind, spray outer surfaces of
clothing (while not being worn) and mosquito netting with a slow sweeping motion to lightly moisten the surface of
the fabric. Treat the clothing for a minimum of 30 seconds on each side and allow 2 hours (4 hours under humid
conditions) to dry prior to being worn. Hold can at a distance of 6 to 8 inches from the object being treated.
Treatment should moisten the surface of the fabric enough to cause a slight color change. Use approximately % of
this container to treat one complete set of field clothing. Use remainder on mosquito netting.

Treat the entire outside surface of clothing with special attention to sock, trouser cuffs, and shirt cuffs. Pant cuffs
should be worn inside the socks or footwear to ensure full protection against ticks and chiggers. This item must be
used in conjunction with the standard issue repellent approved for application to exposed skin areas to achieve
maximum protection from mosquitoes. Follow standard laundering procedures weekly. Reapply after six weeks and
sixth laundering.

DISPOSAL
Replace cap, wrap container in several layers of newspaper. Discard in trash. Do not incinerate or puncture. In field
situations bury the container.

PRECAUTIONARY STATEMENTS

HAZARDS TO HUMANS AND DOMESTIC ANIMALS
CAUTION

Avoid contact with face, eyes, or skin. Avoid breathing vapors or spray mist. Wash thoroughly after handling and before
eating or smoking. Do not allow contact with treated surfaces until spray has dried. Do not allow spray to contact food, or
water supplies. Thoroughly wash dishes and food handling utensils contaminated with this product.

First Aid

If Inhaled =Remove affected person to well ventilated area, if not already done.
=]f person is not breathing, call medical officer or personnel or 911, then give artificial respiration, preferably
by mouth-to-mouth, if possible.
=Call a medical officer, poison control center or doctor for further treatment advice.
If On Skin = Wash affected areas of skin with soap and water.
=Call a medical officer, poison control center or doctor for further treatment advice.
If In Eyes =Hold eye open and rinse slowly and gently with water for 15-20 minutes.
= Remove contact lenses, if present, after the first 5 minutes, then continue rinsing eye.
=Call a medical officer, poison control center or doctor for further treatment advice.

Have product container with you when calling for help or going for treatment.
Questions ???: 800-940-4464 , Weekdays from 9-5 EST.

NOTE: The First Aid statement’s grid format will be used if market label space permits; otherwise a paragraph format will be used.

Physical Hazards
Contents under pressure. Do not use or store near heat or open flame. Do not puncture or incinerate container.
Exposure to temperatures above 130°F may cause bursting.

Manufactured and Marketed By:
Coulston Products Incorporated

P.O. Box 30, Easton, PA 18044-0030
Goldenrod Yellow Bottle and Green Cap®

® & ™ Trademarks of Coulston Products Inc.
© Copyright 1990-2000 CPI
All Rights Reserved 11/00
EPA Reg. No. 50404-5

Made in U.S.A.

EPA Est. No. 49830-GA-1 UPC BAR CODE
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(b) All applications should be made outdoors. Select a location protected from the
wind. Shake well before using. Holding the can at a distance of 6 to 8 inches from the clothing
(while not being worn), spray with a slow, sweeping motion.

(1) Spray the outer surfaces of the uniform, back and front, until the surface of the
fabric appears moistened and a slight color change is noted (the original color will be restored
when the uniform dries). Treat the shirt/blouse/coat and then the trousers, each for a minimum
of 30 seconds on each side. Pay particular attention to the trouser cuffs and the shirt cuffs. Use
approximately three-fourths of the can to treat one complete field uniform.

(2) The outer surface of the socks may also be LIGHTLY sprayed, regardless of
whether they are cotton, wool, or a synthetic. The most critical areas are the top and front
portions of the socks. This will aid in protecting against chiggers and tiny immature ticks which
may find their way through the boot eyelets. The top edge and eyelet areas of the boot itself may
also be lightly sprayed. The remainder can be used to treat mosquito netting.

(3) Allow the uniform to dry completely before being worn. This takes approximately
2 hours (or up to 4 hours under humid conditions). If possible, and if time permits, allow to dry
in a shaded area because sunlight hastens degradation of permethrin. Permethrin has no odor
once dry. Follow standard field uniform laundering procedures weekly. Reapply after 6 weeks
or the sixth laundering, whichever comes first. REMEMBER THAT DRY-CLEANING
WILL COMPLETELY REMOVE PERMETHRIN.”"*7

*

. ;
T ARSI e < (N

Figure 2-19. Applying Permethrin Aerosol to
the Field Uniform Insect Head Net
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(c) Storage and disposal.

(1) The aerosol should be stored at temperatures between 32°F and 130°F. At
temperatures above 130°F there is increased chance of the can bursting. At temperatures below
32°F, permethrin will begin to crystallize out of solution, although upon return to temperatures of
60-80°F, it re-dissolves with no apparent effect on the quality of the product.* Under optimum
storage conditions, the shelf-life of the aerosol is indefinite. If deterioration of the can, leakage
of the contents, or loss of propellant is detected prior to this time, turn in the product for proper
disposal. Cans should be checked carefully after 5 years to ensure that they are still functional.*

(2) After the contents of the can have been dispensed, replace the cap, wrap the
container in several layers of newspaper and discard in the trash per label instructions. Do not
puncture or incinerate. In contingency situations, dispose of in accordance with operational
guidance.

(3) This product is NOT flammable, and may be safely carried aboard aircraft. Refer
to DOT regulations for detailed guidance.®

Lt "“-I- i Ly ek n‘f.e"".-.fb":!"{'.'"q?" = A . v g F T

Figure 2-20. Applying Permethrin Aerosol to Insect Net Protector (Mosquito Bed Net)
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(3) 5.1-Ounce (151 ml) Bottle
(Insect Repellent, Clothing Application, Permethrin, 40-Percent Liquid, 2-Gallon Sprayer
NSN 6840-01-334-2666).

(a) This product contains 40-percent permethrin EC (Figure 2-21). In accordance with
its label, IT IS FOR USE BY CERTIFIED OR TRAINED PERSONNEL ONLY.* It can be
applied to military field uniforms, netting, and tentage. NOTE: Treatment of BDUs with this
product results in runoff of the chemical. Wear appropriate personal protective equipment (e.g.,
respirator, gloves, etc.) when applying permethrin using this method. Ensure appropriate steps
are taken to ensure the environment, particularly water sources, are not contaminated due to
spraying operations.

(b) Several steps are essential in properly using this product. Wear protective gloves
and a respirator when mixing and applying this formulation. Thoroughly clean a 2-gallon
sprayer (see Table 2-1) by triple-rinsing with water. Add 1 gallon of clean water to the sprayer,
followed by the entire contents of the 5.1 ounce bottle; then add a second gallon of water. This
procedure helps to mix the water and permethrin. Agitate and bring to a pressure of 55 pounds
per square inch (psi) (The 2-gallon sprayer, NSN 3740-00-641-4719, now comes equipped with
a pressure gauge). When retrofitting older sprayers, use NSN 3740-01-332-8746, gauge,
pressure, and NSN 4330-01-332-1639, filter, gauge (see Table 2-1). The maximum working
pressure of the 2-gallon sprayer is 55 psi, and 40-55 full hand strokes are generally required to
reach this working pressure. The required pressure can also be estimated by pumping the sprayer
to maximum firmness (pumping will become very difficult). As soon as spraying begins, the
pressure will progressively drop, requiring frequent re-pressurizations.
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Figure 2-21. Permethrin 5.1-Ounce (151-ml) Bottle, NSN 6840-01-334-2666
Insect Repellent, Clothing Application, Permethrin, 40-Percent Liquid, 2-Gallon Sprayer

(c) To treat clothing (Figure 2-22), place the complete uniforms on the ground and
spray each uniform at a distance of 12-18 inches using a coarse fan nozzle at 55 psi. Spray
uniform evenly for approximately 50 seconds on each side. One bottle of permethrin (diluted
with water in a 2-gallon sprayer) is enough to treat eight complete uniforms. Hang the uniforms
until they are dry (usually 2-4 hours, during which time the original color will be restored).
Once dry, permethrin has no odor and does not affect the appearance of the fabric, and the
garments may be safely handled and worn. This procedure impregnates 8 sets of uniforms with
permethrin at the rate of 0.125 mg/cm”. Permethrin is bound so strongly to the fabric by this
procedure that water will not remove it: PERMETHRIN WILL NOT WASH OUT OF
TREATED UNIFORMS IN THE RAIN OR WHEN FORDING STREAMS, ETC.

(d) DO NOT RE-TREAT THE UNIFORMS: one treatment is effective in
preventing mosquito bites through the fabric for over 50 launderings. DO NOT TREAT THE
UNDERWEAR OR THE CAP. DRY-CLEANING WILL COMPLETELY REMOVE
PERMETHRIN.””*"
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Figure 2-22. Applying Permethrin by 2-Gallon Sprayer to Multiple Field Uniforms

(e) To treat netting (Figure 2-23), spread the netting on the ground and spray at a
distance of 12-18 inches using a coarse fan nozzle at 55 psi. Spray with a slow sweeping motion
to completely cover the netting fabric without runoff. Allow to dry completely before using.
Re-treat after 1 year of use or six launderings.”® Bednets that have been stored immediately
following treatment will retain their effectiveness for many years prior to use.

(f) To treat tentage that has not been coated with a water-repellent finish (Figure 2-24),
erect the tent and treat the entryways and the inside surface (ceiling, walls and floor) as this is
where pests are most likely to rest. Spray at a distance of 12-18 inches using a fan nozzle at 55
psi. Direct the spray to the walls, ceilings, and floor (if present) with a slow sweeping motion
just to the point of runoff. Permethrin is compatible with the fire retardants and mildew
inhibitors used on general purpose, temper, and Arctic tents, as well as cotton tent liners.”” Re-
treat after 9 months of use in temperate climates and after 6 months of use in tropical climates.*®
Tents that have been stored following treatment will retain their effectiveness for many years
prior to use. PERMETHRIN SOLUTIONS ARE INEFFECTIVE ON VINYL-COATED
TEMPER TENTS, as the water-based permethrin will simply drip off of the water-repellent
surface. In this case, it becomes even more important to use treated bednets. Permethrin-
impregnated tents are commercially available, and may eventually be adapted for military use.
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Figure 2-23. Applying Permetrhin by 2- Figure 2-24. Applying Permetrhin by 2-Gallon
Gallon Sprayer to Insect Net Protector Sprayer to Internal Surface of a Tent
(Mosquito Bed Net)

(g) Storage and disposal.

(1) Do not store products containing permethrin EC below 32°F, because the
permethrin will crystallize. However, the integrity of the product is restored when it is thawed,
brought back to ambient temperature, and agitated until all the crystals redissolve. The flash
point of 40-percent permethrin EC is 115°F due to the flammable solvent used in the
formulation. Although the product shows little or no decomposition at 122°F after 30 days,
storing the product in an enclosed space at or above 1 15°F will increase the chance of explosion
due to ignition of vapors.*® Under optimum conditions, the shelf-life of this product is indefinite.
If deterioration of the container, and/or leakage of the contents, is detected prior to this time, turn
in the product for proper disposal.”

(2) When empty, the pesticide container should be recapped, placed in a plastic bag,
and discarded in the trash per label instructions. In contingency situations, dispose of in

accordance with operational guidance.

(3) This product is flammable and must be shipped in accordance with DOT
regulations.®
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(4) Factory Treatment of BDUs

(a) In this method, BDUs are factory-treated with permethrin prior to distribution.
Factory-treated uniforms bear a unique label with a statement indicating that the fabric has been
treated. Treated uniforms will not replace untreated uniforms, but will be available for
distribution from contingency stocks, or on order from the Defense Supply Center Philadelphia
(DSN 444-5608). A list of the NSNs for factory treated BDUs is at Appendix D.

(b) DO NOT TREAT FACTORY-IMPREGNATED UNIFORMS WITH
ADDITIONAL PERMETHRIN: the original factory treatment is effective in preventing
mosquito bites through the fabric for over 50 launderings. REMEMBER THAT DRY-
CLEANING WILL COMPLETELY REMOVE PERMETHRIN.?"*"

2-10. Miscellaneous Repellent.

Chigg-Away (Insect Repellent, Personal Application, NSN 6840-01-137-8456) is a yellow lotion
with a sulfurous odor, which is available in a 188-ml plastic squeeze bottle. THIS PRODUCT
IS ONLY MEANT TO PROTECT AGAINST CHIGGERS AND SO IS NOT
RECOMMENDED FOR USE IN MOST SITUATIONS. The standard military repellents
(extended-duration DEET lotion for skin and permethrin for clothing) provide far greater
protection and should be used in preference to this product for repelling chiggers.

a. Chigg-Away contains 3-percent benzocaine to relieve itching caused by chigger and
other insect bites, and 10-percent precipitated sulfur to repel chiggers. To relieve itching, it can
be applied directly to the bites of chiggers, mosquitoes, ticks, sand fleas and biting flies, or to
skin irritation caused by poison ivy/oak and sunburn. As a repellent, it should be applied around
feet, ankles, waist and to skin under all areas of light clothing, and around all openings in outer
clothing. This product washes off easily, so reapply after heavy perspiration.

b. Do not apply this product to the eyes or other mucous membranes; it is not for
prolonged use.

c. Storage and Disposal.

(1) The shelf life of Chigg-Away is approximately 4 years. An expiration date is
stamped on the container. It should be stored at room temperature, not above 100°F, and should
be kept from freezing. This product contains no hazardous ingredients. It is non-flammable and
non-reactive.*

(2) The empty bottle should be rinsed with tap water and discarded in the trash. In

contingency situations, the container can be disposed of in the same manner as other non-
hazardous trash.
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2-11. DoD Insect Repellent System

The BEST STRATEGY for defense against insects and other diseases-bearing arthropods is the
DOD INSECT REPELLENT SYSTEM (Figure 2-25). This system includes the application of
extended-duration DEET lotion to exposed skin, coupled with the application of permethrin to
the field uniform. When used with a properly-worn uniform, the DoD insect repellent system
will provide nearly complete protection from arthropod-borne diseases. Also, remember to
PERFORM ROUTINE TICK CHECKS.

_ Maximum
= Protection

permethrin DEET

properly
on on worn
uniform exposed skin uniform

Figure 2-25. DoD Insect Repellent System

2-12. Area Repellents.

a. Introduction

Area repellents include products that prevent bites over a large area rather than just on a person or
their clothing. Some products claim to prevent bites by emitting sounds or electromagnetic
waves. Other products use various methods of dispersing chemical compounds into the air.
Products include candles, burning coils, heat dispersed chemicals (from electric elements, butane
combustion, or a candle), and vermiculite impregnated with various chemicals. Efficacy under
ideal conditions varies from nearly complete prevention of bites to no protection at all. For
devices that emit chemical compounds, protective effects are greatly affected by wind, and
product claims for a given area of protection are based on conditions without any breezes.
Protection areas can decrease to virtually zero on the upwind side of these area repellent devices.
Thus, area repellents may give a false sense of security to persons in the vicinity resulting in their
not using skin and clothing repellents.
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b. Candle and Coils

Candles and coils have been the most common types of area repellents. Candles often use
a natural chemical, such as oil of citronella, as an active ingredient. Coils registered in the United
States disperse pyrethrins or allethrin and smoke. Product marketing claims of a product being
natural (e.g., citronella) and therefore safer should be considered in the context of how they are
used. Even so-called natural products can be unsafe at sufficiently high doses. These products
are intended for use out of doors, not indoors (e.g., tents, guard shacks, etc.) where vapors may
rise to unsafe levels. Although candles often produce a pleasant odor indicating their presence,
tests have shown that they only reduce bites by about 20-40% whereas personal repellents can
reduce bites by close to 100%. Coils are more effective on windless nights or when placed in a
sheltered area. Further, simply burning regular, unscented candles can be about as effective as
burning a mosquito coil.**

C. Heater Units

Heater units are those that run on either electric (AC or batteries) or gas (butane, propane,
etc.) sources. Like candles and coils, most of these products are intended for outdoor use only,
not inside buildings, bunkers or tents. They work by heating a pad impregnated with a repellent
compound. The chemical vapors from the pad then disperse through an area to repel insects.
Some of these products can provide about 74% reduction in mosquito bites at 15 feet from the
device in an open area.” If placed outside the entrances and windows of guard shacks and
bunkers, such devices can provide over 80% to over 95% protection respectively to personnel
inside.”® Thus, heater unit devices can provide additional personal protection that can be used in
addition to, but not as a replacement for, the use of skin and clothing repellents. Multiple heater
unit devices may provide some additional protection to groups of soldiers if placed at the proper
intervals around a perimeter where they are exercising or having a picnic. For example, if a
device’s primary radius of effectiveness is about 15 feet, then devices should be placed at 30 foot
intervals around the perimeter.
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d. Electronic Devices

Electronic area repellent devices emit sounds or elecromagnetic waves that are supposed to
keep mosquitoes away. The sound emitting devices weredeveloped based on incorrect
assumptions about mosquito behavior. Manufacturers’ claims that female mosquitoes can sense
and avoid male mosquitoes based on sounds they make when flying are not supported by what is
known about female mosquito behavior."® Further, mosquitoes are not repelled by the sounds of
predatory flying insects such as dragonflies.®'* Independent studies have repeatedly proven that

electronic mosquito repellent devices, whether emitting sound or electromagnetic waves, are
- . 13a,13b, 1
ineffective,'* 13- 18 632

d. Personal Use Repellent Devices

Wrist bands, broaches, etc. that contain repellent compounds and that are supposed to
prevent insects from biting the wearer, are also of little use. Wrist bands have their effect only in
the immediate vicinity of the band itself (i.e., the wrist or forearm of a person wearing one).
Broaches and pins containing repellents are likewise as limited. Additionally, simply walking
around creates sufficient breeze across a person’s body to reduce the effectiveness of these
devices.

The usefulness of area repellents for the military is limited by either their poor efficacy or
the limitation that they cannot be used in enclosed areas. If an area repellent were available that
could be used in bunkers, tents, or even hard stand barracks, it would add an important tool to the
armamentarium against mosquito vectors. Such a tool would relieve soldiers from the burden of
applying topical repellent, particularly when they might be relaxing at night in light-weight
clothing.

Section V. Mechanical Modifications

2-13. Clear Leaf Litter and Underbrush

Clear away leaf litter and underbrush that provide habitat for arthropods, and forage and
harborage for animal hosts. Raking is simple and efficient. Keep grass and weeds mowed back
where possible, especially around buildings, and in housing, cantonment and recreational areas.
For large areas, controlled burning of the under story may be necessary. This latter method
requires considerable expertise and careful planning. It should only be attempted by trained
personnel when other methods fail or are impractical, and after authorization has been obtained
through appropriate environmental and medical channels.
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2-14. Eliminate Accumulated Water

Mosquito breeding sites should be eliminated or reduced by draining standing water, and by
preventing water accumulation in containers, depressions in the ground, or other receptacles.

Section VI. Sanitation

2-15. Importance

Although not primarily a personal protective measure, it is the responsibility of each individual
to participate in the overall unit sanitation effort. Once a bivouac site is established, sanitation is
important. Garbage and other odiferous decaying matter will attract arthropods and other animal
pests and should not be allowed to accumulate. These types of materials should be maintained in
tightly closed containers, or should be buried, burned, or removed.

Section VII. Pesticides

2-16. Applications

Pesticide treatment may be necessary when troops are to remain for a prolonged period of time in
an area that is heavily infested with arthropods. Pesticide applications must only be performed
by trained or certified individuals, and only after PVNTMED personnel determine that other
protective and preventive measures are, or will not be, fully successful. Aerial applications can
be used for large areas, and should be conducted prior to deployment into the site. They must be
conducted according to all applicable environmental laws and regulations.

2-17. Reduce Pesticide Use

Current DoD environmental policy stresses a concentrated attempt to drastically reduce pesticide
dispersal within military programs.?® As a part of this overall effort, use of the DOD INSECT
REPELLENT SYSTEM will help to reduce the need for pesticide applications during
contingency operations, as well as during routine training activities. The link between repellent
use and reduced need for pesticide dispersal is nothing new, but has become increasingly more
important in this era of enlightened environmental stewardship.
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Section VIII. Ineffective and Hazardous Practices

2-18. Introduction

A number of commercial products which are either not marketed for personal protection, or are
not very effective repellents, are nevertheless being widely used by troops for this purpose. Such
products are less effective than those containing DEET, and they may be hazardous when used in
a manner not approved by the label. Products with concentrations in the range of about 20% to
40% DEET provide an appropriate mix of effectiveness and duration of protection. Within this
range of concentration, percent active ingredient generally translates to duration of protection.
Products with less than 20% DEET provide protection for too short a period of time to be useful
in military scenarios. Above 40% DEET, the gain in duration of protection is generally not great
enough to warrant using the higher concentration products. Medical personnel should instruct
troops on the correct use of appropriate personal protective measures and should strictly prohibit
the use of unauthorized products.

2-19. Commercial Products

a. Non-DEET Products

Many new products that are advertised as repellents generally do not contain DEET, may use
active ingredients that are not proven repellents or have very little repellency (e.g., bath oils and
some so-called natural products), may contain repellent ingredients at such low concentration
they are ineffective (e.g., citronella), and may actually be hazardous to use on humans (e.g., flea
and tick collars; see discussion below). While many of these products may provide some
protection over a short period of time under low pest biting pressure (e.g., backyard barbecues),
they are not sufficient to protect personnel in the field against pests that may carry disease.

b. Ingested Products

Some products or publications make claims that ingesting certain materials will protect you from
insect bites. There is no scientific evidence that any material that is ingested (e.g., match heads,
vitamin B1, etc.) has any repellent effect on insects or other biting arthropods.

c. Flea and Tick Collars

Some troops have used animal flea and tick collars around their wrists, ankles, arms, or belt
lines. These collars are NOT INTENDED FOR HUMAN USE so their safety has never been
tested on humans. Such products contain many different kinds of pesticides which may have
adverse dermal and/or systemic effects on people. Severe skin reactions have been reported
from using these products (Figure 2-26). In addition, some pesticides contained in these collars
could trigger chemical agent detectors.
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Figure 2-26. Skin Lesions on the Legs Caused by Human Use of Flea and Tick Collars

Section IX. Conclusion

2-20. Summary

Conscientious use of the DOD INSECT REPELLENT SYSTEM, and the other protective
measures described in this TIM, will provide maximum, safe protection from arthropod attack.

2-21. Training Package
Since many technical details are presented and interspersed throughout this document, a
summary of the pertinent points will be useful as a training tool. See Appendix E for a sample

training package which can be presented by way of viewgraphs. Slides, charts, or other
appropriate media.
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APPENDIX C - TICK REMOVAL

1. REMOVE TICKS PROMPTLY.

a. If a tick is found attached to the body, seek assistance from medical authorities for
proper removal, or follow these guidelines (See Figures 1-3 below)

(1) Grasp the ticks' mouthparts against
the skin, using pointed tweezers (Figure 2).

(2) Pull back slowly and steadily with
firm tension.

(a) Pull in the reverse of the direction
in which the mouthparts are inserted, as you would
for a splinter.

(b) BE PATIENT -- The long, central
mouthpart (called the hypostome) is inserted in the
skin. It is covered with sharp barbs, sometimes
making removal difficult and time consuming
(Figure 3, inset).

(c) Most hard ticks secrete a cement-
like substance during feeding. This material helps
secure their mouthparts firmly in the flesh and
adds to the difficulty of removal.

(d) It is important to continue to pull
steadily until the tick can be eased out of the
skin (Figure 3).

(e) DO NOT pull back abruptly, as this
may tear the mouthparts from the body of the
tick, leaving them embedded in the skin. If this
happens, do not panic. Embedded mouthparts are
comparable to having a splinter in your skin. However, to prevent the chance of secondary
infection, it is best to remove them. Seek medical assistance if necessary.

59



TG No. 36 April 18, 2002

() DO NOT squeeze or crush the body of the tick because this may force infective
body fluids through the mouthparts and into the wound.

(g) DO NOT apply substances such as petroleum jelly, finger nail polish, finger nail
polish remover, repellents, pesticides, or a lighted match to the tick while it is attached. These
materials are either ineffective, or worse, might agitate the tick and cause it to salivate or
regurgitate infective fluid into the wound site.

(3) If, and only if, tweezers are not available, grasp the ticks' mouthparts between your
fingernails and remove the tick carefully by hand being sure not to squeeze the body of the tick.
Be sure to wash your hands and under your fingernails to prevent possible contamination by
infective material from the tick.

2. Following removal of the tick, wash the wound (and your hands) with soap and water, and
apply an antiseptic.

3. Save the tick in a jar, vial, small plastic bag, or other container for identification should
you later develop disease symptoms. Preserve the tick by either adding some alcohol to the jar
or by keeping it in the freezer. Storing a tick in water will not preserve it. Identification of the
tick may help the physician make diagnostic and treatment decisions as many tick-borne diseases
are transmitted only by certain species.

4. Discard the tick after one month; all known tick-borne diseases will generally cause
symptoms within this time period.
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APPENDIX D - NSNs FOR FACTORY TREATED INSECT REPELLENT BDUs

BDU Type IX: Insect Repellent Treated Woodland Temperate BDUs
BDU Type X: Insect Repellent Treated Woodland Camouflage BDUs

BDU Type XI: Insect Repellent Treated Desert Camouflage BDUs

61



TG No. 36

April 18, 2002

BDU Type IX: Insect Repellent Treated Woodland Temperate BDUs

TROUSERS coAT
SIZE-LENGTH NSN SIZE-LENGTH NSN

XS-XS 8415-01-458-9465 XS-XS 8415-01-458-8028
XS-S 8415-01-458-9495 XS-S 8415-01-458-8666
XS-R 8415-01-458-9518 XS-R 8415-01-458-8674
XS-L 8415-01-458-9523 S-XXS 8415-01-458-9218
S-XS 8415-01-459-0012 S-XS 8415-01-458-8678
S-S 8415-01-459-0030 S-S 8415-01-458-8693
S-R 8415-01-459-0035 S-R 8415-01-458-8709
S-L 8415-01-459-0048 S-L 8415-01-458-8716
S-XL 8415-01-459-0058 S-XL 8415-01-458-8720
M-XS 8415-01-459-0064 M-XXS 8415-01-458-9229
M-S 8415-01-459-0132 M-XS 8415-01-458-9012
M-R 8415-01-459-0117 M-S 8415-01-458-9017
M-L 8415-01-459-0976 M-R 8415-01-458-9020
M-XL 8415-01-459-0940 M-L 8415-01-458-9028
M-XXL 8415-01-459-0943 M-XL 8415-01-458-9033
L-S 8415-01-459-0946 L-XS 8415-01-458-9054
LR 8415-01-459-0957 L-S 8415-01-458-9092
L-L 8415-01-459-0969 L-R 8415-01-458-9095
L-XL 8415-01-459-0981 L-L 8415-01-458-9108
L-XXL 8415-01-459-0991 L-XL 8415-01-458-9113
XL-S 8415-01-459-0997 XL-R 8415-01-458-9141
XLR 8415-01-459-1006 XL-L 8415-01-458-9163
XL-L 8415-01-459-1026

XXL-XXL 8415-01-459-1076
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BDU Type X: Insect Repellent Treated Woodland Camouflage BDUs

TROUSERS COAT
SIZE-LENGTH NSN SIZE-LENGTH NSN

XS-XS 8415-01-453-4039 | XS-XS 8415-01-453-7794
XS-S 8415-01-453-4610 | XS-S 8415-01-453-7802
XS-R 8415-01-453-4614 | XS-R 8415-01-453-7806
XS-L 8415-01-453-4639 | XS-L 8415-01-453-7905
S-XS 8415-01-453-4644 | S-XXS 8415-01-453-7917
S-S 8415-01-453-4646 | S-XS 8415-01-453-7963
SR 8415-01-453-4647 | S-S 8415-01-453-7995
S-L 8415-01-453-4692 | S-R 8415-01-453-8012
M-XS 8415-01-453-4700 | S-L 8415-01-453-8018
M-S 8415-01-453-4712 | S-XL 8415-01-453-8063
M-R 8415-01-453-4785 | M-XXS 8415-01-453-8067
M-L 8415-01-453-4830 | M-XS 8415-01-453-8236
M-XL 8415-01-453-4862 | M-S 8415-01-453-8284
M-XXL 8415-01-453-5092 | M-R 8415-01-453-8292
L-S 8415-01-453-5223 | M-L 8415-01-453-8300
L-R 8415-01-453-5236 | M-XL 8415-01-453-8304
L-L 8415-01-453-5245 | M-XXL 8415-01-453-8610
L-XL 8415-01-453-5251 | L-XS 8415-01-453-8616
L-XXL 8415-01-453-5255 | L-S 8415-01-453-8625
XL-S 8415-01-453-7735 | LR 8415-01-453-8636
XL-R 8415-01-453-7741 | L-L 8415-01-453-8642
XL-L 8415-01-453-7748 | L-XL 8415-01-453-8645
XL-XL 8415-01-453-7762 | L-XXL 8415-01-453-8648
XL-XXL 8415-01-453-7772 | XL-S 8415-01-453-8676
XL-R 8415-01-453-8677

XL-L 8415-01-453-8680
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BDU Type XI: Insect Repellent Treated Desert Camouflage BDUs

TROUSERS coAT
SIZE-LENGTH NSN SIZE-LENGTH NSN
XS-XS 8415-01-453-2860 XS-XS 8415-01-453-1348
XS-S 8415-01-453-3008 XS-S 8415-01-453-1393
XS-R 8415-01-453-3035 XS-R 8415-01-453-1435
XS-L 8415-01-453-3045 XS-L 8415-01-453-1454
S-XS 8415-01-453-3209 S-XXS 8415-01-453-1478
S-S 8415-01-453-3219 S-XS 8415-01-453-1496
S-R 8415-01-453-3226 S-S 8415-01-453-2034
S-L 8415-01-453-3239 S-R 8415-01-453-2036
M-XS 8415-01-453-3290 S-L 8415-01-453-2047
M-S 8415-01-453-3306 S-XL 8415-01-453-2054
M-R 8415-01-453-3313 M-XXS 8415-01-453-2128
M-L 8415-01-453-3318 M-XS 8415-01-453-2135
M-XL 8415-01-453-3322 M-S 8415-01-453-2153
M-XXL 8415-01-453-3333 M-R 8415-01-453-2179
L-S 8415-01-453-3340 M-L 8415-01-453-2298
L-R 8415-01-453-3347 M-XL 8415-01-453-2301
L-L 8415-01-453-3354 M-XXL 8415-01-453-2472
L-XL 8415-01-453-3762 L-XS 8415-01-453-2482
L-XXL 8415-01-453-3824 L-S 8415-01-453-2547
XL-S 8415-01-453-3863 L-R 8415-01-453-2577
XL-R 8415-01-453-3869 L-L 8415-01-453-2619
XL-L 8415-01-453-3873 L-XL 8415-01-453-2628
XL-XL 8415-01-453-3998 L-XXL 8415-01-453-2636
XL-XXL 8415-01-453-4024 XL-S 8415-01-453-2821
XL-R 8415-01-453-2832
XL-L 8415-01-453-2855
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APPENDIX E - TRAINING PACKAGE

65



l HAVHOMAIA

SAOdOdHL1dV LSNIVOV

SFAUNSVIN JAILD310dd TVNOSddd



¢ HAVHOMAIA

spodouiylie
Ag pajpiwisuel) aie saseasip 9asay) Jo Auep

saljjensed jequod }oallip wolj uey)

(1I9NQ) saunlul apj3eq-uou pue aseasip 0} anp
}SO| Ud@aq sey Jamod jequiod aiow ‘Aj|eo1I0)SIH o

NOILO310dd 40 JONVLHOdINI



€ HAVHOMEIA

Jamoduew Jo sSSO]
pue S}S09 aJed |edipawl dAISUI)XT - 2IWIOUOIT

9seasIp 1o
‘sa}Iq J19Y] ‘spodoaylie Jo Jedy} - [ea1bojoydAs

suoljoeau d1biajje ‘siewap
‘suol}odjul ‘sajiq [hjuled ‘aseasip - |edisAyd .

NOISSIN AAVLITIN 3HL N31lvVidHL
1VHL S3SS341S 1OI'14ANI SAOdOdH1dV



¥ HAVEOMAIA

snydA} sauninw ‘enbe|d - Sed|d

9SeasSIp WIOM 947 - Sal|} 199(

1A}

Buisdejau ‘snydAj s1wepida - 991] Apog .
SISeI2J1920Y2UuQ -  Sal|} Yoe|q .

19A9}

ayonodouQ ‘siselie|l} |e4a9SIA - sabpiw Bunig .

JONVLHdOdINI AYVLITIN 40 S3SVISId
/S1Sdd AOdOdHLIY JdOrviN



G HAVHOMAIA

aseaslIp ,sebeyn - sbnqg BuissIy] «



9 HAVHOMAIA

ssauyaIs buidaa|s uesly - S9S)OS] o
sisolsaqeq ‘aseasip awWAT ‘4SINY - SYOI] e«
siseluewysia| ‘19Aa} A} pues - s3Il pues .
sijijeydasua |elIA ‘anbuap ‘eliejew - sa03INbSO o

xodjeispayou
‘salqeas ‘snydA} qnios - SOMIN o

((LNOD) S3SVISIA/SLSId ¥Orvin



L HAVEOMAIA

19A3} pioydA] e
siso||abiyg e
e|jauowijes o

elajoyd e

AdjuasAq e

S3111d H11ld A9 NOISSINSNVil
4SV3SId TVOINVHOIN



8 HAVHOMAIA

S9pIDI}SOd
uoljejiueg e

suoljeslipow [ea1UBYID|\ e
sjud||oday e

sJalIeq |edisAyd e

9JUBPIOAY e

NOILO310dd 40 SAOHL3N



6 HAVHOMAIA

suolje|ndod
uewny snouabipul Yylim }oejuod Jwi e

suad
jewliue ‘sjuawiaj}}as |eo0] ‘SMoLINg JUsapoJd PIOAY e

paJalinjoun
pue ‘uado ‘Aip ale jeyj Sa}is 2BNOAICQ dSO0Y) e

[ouuosiad asuabi|ajul pue
|esipaw woJd} uoljew.iojul adue||iaAins }sad asn o

SAOdOdH1dV 40 1V1IgavH
NMONM 3H1 dIOAV



0l HAVEOMAIA

yoam/sAep J Aep/sinoy 47

G981-6.2 (¥08) IND S981-G569 NSA

VA ‘puowydry
‘(M9Sqa) puowyaiy jo 19juan Ajlddng asuajaqg
‘(D0S3) 493udn suoiesad Aiddng Asuabiawg

S3AdIJI1S3dd ANV SIN3d11dd3d
40 NOILISIND3Y ADNIODHINI



L1 HAVHOMAIA

juswdinb3 aAI1}08}0.4d e

Buiyjo|) e

Sd3dlddved 1VIISAHd



¢l HAVHOMAIA

ded p|ol} Jeop\ ©

sjued ojul LIYS YN} {sjuswiebiapun Jeap) e
1e||02 8s0|) e

UMOD SOADI|S ||OY @

S)20S 10 s}00(q ojul sba| jued }onj e

Aadoud wuojiun paiy Jeap) e

ONIHLO1D



€l HAVEOMEIA

JOMOYS o
Buissaipun Jayje Apoq pue Buiylo|d }oayo e
s)o9yd Appng e

(syo1} ““6-9) spodoiylie
Buimeld uo} Ajuanbaay Buiyjo|ds yoayo e

("ANOD) DNIHLO1D



vl HAVEOMAIA

ondasijue Ajdde pue aj}is punom YSepn

*03}9 ‘sapionysad ‘A8l wnajoayad
‘ysijod Jieu ‘sayojew jJoy asn JON OQ

)91} Jo Apoq azaanbs uo ysnid JON OQ -

jjusned
9q ‘Ajwuiy pue Ajipeals ‘Aimo|s Yoeq |Ind

uiys ayj je sedyinow dseub o) si9zaam) as) «

TVAOINTI I MOLL



Gl HAVEOMAIA

Uo1EDIIUDP] 10) YOI} IAES o



91 HAVHEOMEIA

wayy
ojul Buiyoead a1049q sadeds pajeasuod }oay9 «

uo buiind aio0jaq s}00( 1IN0 d3)}4eys .
}99) BuIyo0js 10 alteq ul punoJe jjlem 10N Oqd

S]00( .10 S90S 9PISUl SYIO0S JBINN «

SNOIdd00S
'SY3AIdS "SIMVNS AIOAY



Ll HAVEOMAIA

3ybiu
je wnwiuiw e 0} 3ybi| dodyf - SuUsdIdS JUID|

91NSO|2Ud }8U paq pajoalad apisul ulyjouayd-p
asn pue ulyjawaad Yjim jeal] - }Jau pag e«

judj|adal 1 33q 40
uriyjawiad yjm Buijjau jeald] - }Jou pedH .

ININJIND3 JAILO3I L0



8l HAVHOMAIA

IN3IT1dd3d ONIHLO1O AAVLIIN

QNVANVLS - }oejuod uodn spodouaylie o)
21x0} Judj|adau joejuod - (uyjawuad) buiyjoln

INIT1dd3d NIMS AAVLITIN AAdVANVLS
- Jud||adaua aAnoe-1odeA - (133Q) US

S1N311dd3d



61 HAVEOMAIA

wuoHuN uns pasodxa wiiojlun
UJIOM uo uo
>_._mo_o._,o_ 1334 uryawad

UoIJR0.d
wnwixew =

W3LSAS LN3T11dd3d 104SNI AOQA



0¢ HAVEOMAIA

(S31) |eAIAINS Ul) udaJlasuns Ylim Judjjodal Joasuj «
(S31) |eAIAINS Ul) Y213s Jud||odal Joasu] »

(Pinbi)
1334 %S/ Ysm asn) eyaed judjjaodal }09suU| «

(Ajuo eyJed jo0asul ym
ash 10}) jJuaaiad G/ - 9|330q @2uno-z ‘pinbi] 133q -

A3AdNJNINOD3d — IN3113d3d

NIMS AYVLITIN QYVANVLS - Judduad ¢¢
- 3N} 92uUNO-Z ‘UoI}o| 1 33 uoneINP-papuUdIXT .

SNOLLVININYGO4 1330



L HAVHOMAIA

}saiy 1330
Aidde juled abepnowed yjim pasn aq NV o

uoi}oajold sinoy zZ| - 9 sopinoad :Buijoe-buo .
9JEg o
UuIys pasodxa |je J9A0 Wi} Uiy} pealdsg .

¢86¢-¥82-10-0%789 NSN -

NOILO1 133d AJdVANVLS



¢¢ HAVHOMAIA

JOOM 10
‘uojAu ‘soLige} waojiun pial) abewep | ON s90( o

|ENPIAIPUL
ay} Jo ainjeubis paJejul a8y} }0ae LON so0o( »

) sew aAI}0ajoud Jo |eas }o9e |ON S90(

((LINOJ) NOILOT 1L33A QYVANVLS



€C¢ HAVHOMAIA

ajl1o|ys20dAy winigjes Jesau
uolje|nwao} pinbi| juadiad-G/ @103s 1ON OQ -

a|qewwel} Ajybiy si pinbij juaaiad-g; .

4 0L @Aoge yed| Aew :a|ge)s S| UOIO| piepuels »
al)se|d 10 ‘JAUIA ‘aaqqnu ‘o13se|d 3oe3U02 JON Od
uiys pabewep 10 aAnIsuas o) Ai[dde JON OQ -
sdi| pue sa/ka 0] Ajdde J|ON OQ -

133d ONISN NJHM SNOILNVO3dd



¢ HAVEOMAIA

(wa)l anssi oi1seq e Jou ‘snag
pajeasjun ‘piepuejs o} uolippe ui sjqejleAy :310ON)
snag uiyyswaad pajeauj-Aiojoe .

(53) ajes3uasuod
a|gelis|nwid jJuddiad gy - 91330 d2UNO L°G «

Juasuad g9 :ued ad3uno g ‘Aeids |0S0I3Y .

93 juddiad oy
- 1Y (va@il) uondiosqy siweuAq [enpiAlpuj «

SNOILVININHO4 NIdH13N&3d



GC HAVHOMAIA

SI19A09 Jow |9y abejynowen .
SI9A09 pUNOIL) «

SUd319S JUd) pue SJUI]
s}ou pag .

S}oU PeaH .

swiIoJiun p|ald e

INJN1V3dl NIbdH13Nbdd



9¢ HAVEOMAIA

unyjauuad JAONIY T11IM Bulues|o-Aiqg .

siodeA Buiyjeaiq pIOAY e

ded 10 Jeamiapun jeas} JON OqQ

£3191x0) ueljewwew AMOT ING ‘yYsiy 03 JIXOL
ATINTYLXT - 19)em ajeulwejuod JON OQ -
Buiyjo|do uo A7 INO 3@sn -

NIdH13Nd4dd
ONISN NIHM SNOILNVO3dd



LC HAVEOMAIA

Bulieam aioj0q AIp 0) MO||Y o

(ulw z=) siasnou} 9 JIYS JO apIs ed 29s (¢ Aeudg .
sayoul g-9 Jo asuelsip je wuojiun Aeidg .

wiojiun pjal 939|dwod auo uo ued /¢ s «
jenpiAipul ayj Aq asn 104 .

9€C1-8.2-10-0789 NSN -

NIdHLINddd LIN3Oddd S0
AVHdS 10S0d3V



8¢ HAVHOMAIA

awi} siyj o} Jouid pajoaajap
S]ualuod Jo abeyes| 40 ‘ued Jo uolje.ioLId}ap
J1 9sodsip ‘a1ow 10 siedh G da}I|-}|9YS
}jedouie paeoqe paliied aq Aew ‘ajgqewiwe]-uUo e

039 ‘Bull}du Uo Japulewdl as «

sBuliapune| XIS 10 S}99M g .19}je Jedl}-9Y

((LNOD) AVYHdS 10S0¥3IVY



6¢ HAVHOMAIA

ISd GG 0} 9Z1INSSdUd

[I9M XIw {19)em suojjeb-z ul anjiq «

abneb ainssaud yim 1aAheads uojjeb-z asn
Jojelidsal JeapN\ «

Ajuo |puuosiad pauied) 10 paldd Aq 9Sn 10 .

9992-¥€€-10-0789 NSN -

J3d NIdHL13N™3d LNJO™ddd-0v
3111049 d30NNO-L°S



0€ HAVEOMAIA

s)ed| 10 Sajelolia}ap Jaulejuod i asodsiq
‘suoI}ipuod wnuwildo Japun ajiulyapul 3-4OYS e

a|qewiwie| «

sayoul g|
-Z| Jo @ouejlsip e je wa)l Aeids ‘9|zzou uey as() «

SjJud} ‘sjau pag ‘swiojiun pjal) ajdijnw jeal] .

(LNOD) 311109 IDNNO-L'S



1€ HAVHOMAIA

SONIKMIAANNV XIS
dO dVEA | 4314V 1V3d1l-d4 ‘Hound jnoyjim
A19191dwio9d 1aA09 0] ‘19yjo a3y} uayj ‘apis

auo BuiAeuds ‘jjey ui }au paq pjo4 - buipapN .
SONINAANNV1

0G J3dAO dO4d JAILD3d44d LINJINLVIdl INO
‘aplIs 19d sSpuo2as (G 10} Woiun ayj Jo yoed

pue juol} Jo sadepuns apisino Aeidg - Buiyo|) «

AOHL3IN Jd3AVHdS NOT1VO-C
d0O4d SNANIOFY INJINLVIAL



¢€ HAVHOMAIA

*S]Ud)
paj}eod-|AUIA UO dAI}D8)J8UI SI ULIYy}dwiad e

'SALVINITO

TVOIdO¥L NI SHLINOIW 9 ¥O ‘I1Vvi3adINTL

NI SHLNOIN 6 Jd314V 1vV3dl-34 "Hounl

jo juiod ay3 |nun (1ooy ‘BuljIvd ‘sjjem) aosepns
apisul ay) pue sAemAsjua jeau] - abejua] «

(LNOD) SNINIDTY YIAVYLS NOTIVD-C



€€ HAVHOMAIA

K|ojeledas siasnou) pue UIYs jead] «

wLojiun pajead) ‘}am bBuijpuey uaym
pue ‘Buixiw uaym sano|b aAI}09)0.ad ay] JBIAA o

uad Busew | ‘sano|b ajgesodsip Jied | ‘ouim)
s923ld om] ‘sbBeq juawieal} z ‘(93 Juaaiad-gyp)
uLiy}dawiad s|eIA 32UNno-¢ OM] :SUIRJUOD JIY Yyoeg .

jenpiAipul Ag @sn 104 «

LE20-S¥E-10-0789 NSN -
11X vdi



Y€ HAVEOMAIA

(sanoy $-z) Aap 1nun Buey pue juswieb aAOWDY .
uliyjaswiad giosqge 0} Sunoy € 10j JIS 0} MOJ|V o
Beq ojul Juasul pue juawaeb al) pue ||0Y

XiWw 0} 9yeys pue beq |edas .

Beq o3 uLiyjaw.ad Jo 3[330( dBUO JO SJUIUOD PPV o

Beq juawjeal) ui Jayem dnd uaajued /¢ INod »

(LNOD) 1IM val



GE€ HAVEOMAIA

paAIasqoO SI abe)ea| 10 uoljelolialap jl asodsi(
‘suol}ipuod wnwiydo Japun ajuLdpuUl 31-}9YS e

a|gqewiwie| e
sBuliapune| G J9A0 10} dAI}O9}0 JudsWIeal} BUQ o

aouepinb jeuonesado 1ad 10 yseua
ul asodsiqg ‘Heq auo ojul swd}l }IY pash ade|d »

JAjow ‘Jeany wiad, 1ejjod @ puedisiem e «

("LNOD) 1IM Vval



9€ HAVHEOMAIA

sBuliapune| G J9AO0 10} 9AI}09L)D JudWIIedl]
dDS( wouj} paap.lo |el1dads ag ue) «
WwiIa}l @anssI JIseq e JON e

pajea.)
-ulylawiad se wajll saljipuapl |age| anbiun «

uonngqusip o} Jord snag Jo Juswjeas) Aiojoe .

sSNAg d3d1v3idl A4O1DV4



LE HAVEOMAIA

punoub ayj ui suoissaidap
1O SJ9UIRJUOD Ul Uolje|NWINIJE 19)BM JUDADIY o

Jajem Buipue)s uleiq .
Buluinqg pajjos3uo) -
Buimoy -

Bbunjey -
ysniaqJiapun pue 1aj}i| jea] Aeme 1ed|) «

SNOILLVII4dIdON TVOINVHOIN



8€ HAVHOMAIA

}1 9A0WAI 10 uJinq
‘Aing J0 ‘sudulejuod paso|d Aipybn ul sa)3ew
BuiAedsap snoudjipo 1ayjo pue abeqgieb uiejuiep «

}10}}9 uoljejiues
Jiun |jeJaAo ul ajedioijied jsnw jenplAlipul yoe3 .

NOILVLINVS



6€ HAVHOMAIA

asn apionsad Jo
uoljonpal sassauls Aoijod jejuswuoldiAua goq

s|enplAIpul

PaljII|dD
10 pauieJ} Ag pawaojiad aq Ajuo p|noys .

IN}sS829ns AN} ‘@q J0U ||IMm
10 ‘ale sainseawl aAlJuaAald pue aAl}ddjoud
J19yjo uaym pajdwalie ag Ajuo pjnoys .

IN3JINNOJIANST JHL
40 LN3JAlVv3dl 3dI0I1S3d



O HAVEOMAIA

suoljonJisul |age|] Buimoj|o} JON e
(*93@ ‘l1o yyeq
‘sujwelin‘speay yojew “-B-9) salipawal |0} dJe -
(ejjlouoayd “6°9) 1 33Q se
|I9M se }09304d J Uop jeys s|ediwayd uiejuod -
(1330 %01 “Bb9) Buimes piayy
B Ul 9AI1}09449 9 0} Jud||adau 9Jj}i] 00} Uuiejuo?d -
(sJ1e]02 X213} pue ea|} jewiue “69)
uoijoajoud
Jeuos.ad 10} paroidde-y 43 Jou ale -
:Jeyl sjonpoud Jo as «

S30110Vid SNOAYVZVH / AAILO3443NI



LY HAVHOMAIA

sbuijjes
pIay ul sjuajjadal 1 33 19Y3jo pue Aiejijiw
ueyj aAI}034d SS9| UON\ - S}oNpoid 1JJQ-UON -

suewny uosiod Jo/pue uiys abewep ued jey)
sopIo1)sad ulejuo ) - siej|od Y21} pue ea|} [ewiuy e

:NOILO3103dd
TVNOS¥dd ¥§04 S10NAdOodd
ONIMOT104 3FH1 3SN 1ON Od




¢V HAVHOMAIA

yoeje podouylie wouj uoiyoajoud
ajes ‘wnuwixew sapinoad ‘sainseawl aAl}oajoud

|leuosaad 1ayjo pue ‘WILSAS LNIT113d3Y
103SNI AOAd 3y} Jo asn snoludIdsuUoy

AIdVINANNS



TG No. 36

APPENDIX F - GLOSSARY

AFMIC- Armed Forces Medical Intelligence Center

AFPMB- Armed Forces Pest Management Board

cm- centimeter

CFC- chlorofluorocarbon

DEET- N,N-diethyl-m-toluamide, or N,N-diethyl-3-methylbenzamide
DSCR- Defense Supply Center of Richmond

DNBI- disease and non-battle injuries

DoD- Department of Defense

DOT- Department of Transportation

DPMIAC- Defense Pest Management Information Analysis Center
DVEP- disease vector ecology profile

EC- emulsifiable concentrate

ESOC- Emergency Supply Operations Center

FORSCOM- U.S. Army Forces Command

IDA- individual dynamic absorption

mg- milligram

ml- milliliter

NSN- national stock number
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TG No. 36

Permethrin- (3-phenoxyphenyl) methyl (+/-) cis/trans 3-(2,2-dichloroethenyl)
2,2-dimethyl-cyclopropanecarboxylate

psi- pounds per square inch

PVNTMED- preventive medicine

TG- Technical Guide (AFPMB or USACHPPM publication)

TIM- Technical Information Memorandum (AFPMB publication; converted to TG in 2002)
USACHPPM- U.S. Army Center for Health Promotion and Preventive Medicine
USAEHA- U.S. Army Environmental Hygiene Agency

USAMEDDAC- U.S. Army Medical Department Activity (a hospital)

VECTRAP- vector risk assessment profile

WRAMC- Walter Reed Army Medical Center
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