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Purpose

This Technical Guide is intended to present the reader with a sound understanding of the
principles of vector/pest surveillance in operational environments, equipment use and design,
basic vector/pest identification, and personal protective measures.

Background

Infectious diseases historically have resulted in more causalities during U.S. wars than have
battle injuries. Arthropod vectors transmitted the majority of diseases contracted by U.S.
military forces during these wars, and some severely impacted mission success. Examples
include malaria, dengue, sand fly fever, scrub typhus, leishmaniasis, and plague. These diseases
continue to pose a threat to deployed military forces. There are many other diseases, vectors and
pests that may impact military forces and operations. Some species of insects, plants, and
vertebrates are pests that can seriously impact military operations by spreading disease, reducing
the efficiency of military personnel, or destroying property. Military organizations often use the
terms “applied biology” or “entomology” to describe pest management efforts. Operations are
much broader than just the field of entomology. They typically involve other pests and
reservoirs, including bats, birds, rodents, snails, snakes, domestic livestock, feral dogs and cats,
and miscellaneous small animals. The term "applied biology™ more correctly describes the range
of pests encountered during contingency operations.

Threats from vectors and pests can be grouped into three broad categories with respect to their
potential impact on deployed military forces:

Militarily significant (e.g., disease, bites and stings) - can incapacitate or kill military members
and potentially disrupt or halt the mission.

Psychologically significant (e.g., aversions to biological threats whether real or not) - can impair
the ability of members to properly perform their duties.

Morale impairing (e.g., pests in food) - can lower morale of forces already under stress due to
other factors related to deployment.

Corrections or suggestions to improve this TG should be addressed to: Editor, TG# 48, Guide to
Operational Surveillance of Medically Important Vectors and Pests-Operational Entomology,
Information Services Division (ISD), Armed Forces Pest Management Board (AFPMB), Forest
Glen Annex - WRAMC, Washington, DC 20307-5001, Phone: (301) 295-7476, FAX: (301)
295-7473; or e-mail: osd.pentagon.ousd-atl.mbx.afpmb@mail.mil.

Operational Vector and Pest Surveillance

Sound medical intelligence is the foundation of preventive medicine. Surveillance that deals
specifically with vector-borne diseases, disease vectors, and other biological hazards is a
significant part of medical intelligence. Understanding and acting on these threats can prevent
potential degradation of the mission. Surveillance of vectors and pests is the basis for
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determining what, when, and if control measures should be implemented. Vector control must
never be implemented unless surveillance shows there is an actual, or potential, problem that
must be halted. Better understanding of the types and numbers of vector species in a deployed
area and the diseases they transmit affords a better opportunity for their control, and ultimately a
healthier force.

The first step in obtaining sound medical intelligence is the use of TG 46, Entomological
Operational Risk Assessment (EORA), which aids preventive medicine personnel in identifying
entomological threats in the country/region of interest. A crucial component of the EORA is the
Infectious Disease Risk Assessment (IDRA) prepared by the National Center for Medical
Intelligence (NCMI). The NCMI tracks and assesses the full range of global health issues for the
DoD, specifically monitoring and analyzing health events that could negatively impact the health
of U.S. military and civilian populations. A secure account must be established to access the
NCMI website, and unclassified information can be accessed with a CAC. Additional
information on vector distributions can be found at VectorMap (http://www.vectormap.org/), a
product of the Walter Reed Biosystematics Unit (WRBU). VectorMap provides disease maps,
and mapped collection data and distribution models for arthropod disease vector species,
including mosquitoes, ticks, sand flies, mites, and fleas, as well as the hosts/reservoirs of vector-
borne disease pathogens.

Basic Approach to Surveillance

Surveillance is the process of determining the presence of vectors and pests and of estimating
their general population levels. Such information is the basis for developing a risk assessment
that in turn can be used to qualitatively or quantitatively predict the occurrence of vector-borne
disease or pest outbreaks. There are many methods, techniques and equipment that can be used
to accomplish surveillance. Properly conducted surveillance of disease vectors and medical pests
during deployments, particularly those to less-developed countries, answers some important
questions, including:

e Do vectors and medical pests in the deployment area threaten the health and morale of
deployed personnel?

0 Determine who is at risk. Available medical information seldom gives more than
a general idea of the vector-borne disease threat in an area. EXisting information
MUST BE validated and refined or “ground-truthed” on site.

e Where (by geographical area and type of terrain) and when (by season and time of day)
could vectors and medical pests occur in the area of operations?

o Not all disease vectors may be present in a given area, or their occurrence may be
associated with different times of day or seasons.

e Where and when pest controllers should apply control measures against vectors and
pests?
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o Communication between the organization providing surveillance and the
organization providing control is essential for affective control.

e Do control measures implemented actually control the target vectors and pests?

o Post-control surveillance serves as a validation of control efforts. Alternative
control or management efforts must be considered if initial control measures fail.

Types of Surveillance Programs
There are three generalized types of surveillance programs that can be used during a deployment.

Baseline Survey- conducted to determine the types of vectors and pests occurring in the area of
operations, their respective breeding sites or source habitat, and seasonal activity patterns.

Operational Survey- data collected in an operational survey are used specifically to aid pest
management personnel in making decisions on when to start or stop control measures.
Operational survey data is compared to baseline data and the decision to start control or
management actives is based on this comparison.

Specific Survey- surveys conducted when a specific vector or pest species is targeted for
surveillance beyond that of the baseline or operational surveys. For instance, this could include a
survey for bed bugs in a dwelling where the inhabitants are demonstrating symptoms of
parasitism by these insects.

The first step in undertaking a surveillance program in an operational setting is to examine area
maps to determine the topographical features and water sources that might offer potential
breeding sources and serve as likely sites for surveillance. The WRBU website VectorMap
(http://www.vectormap.org/) is an excellent source for such information. Basic ecological and
meteorological knowledge of the geographical location will add immeasurably to successful
surveillance efforts. Ideally, surveillance sites should be located between local populated areas
or other potential disease sources in populated regions or between the populated areas and vector
breeding sources. After potential breeding sources have been identified and traps have been set,
their locations and positions, ideally using Military Grid Reference System (MGRS) coordinates,
should be recorded as a permanent record of your surveillance program. To the extent possible,
identifying surveillance data collection sites should be standardized. One option for ensuring
standardization is to reference the data collections forms developed by WRBU
(http://www.mosquitomap.org/downloads/Mosquito_Input_form_3April2012.xIsx).

NOTE: due to security and operational concerns, the decision on release of information on
MGRS coordinates may not be readily available and will be decided by COCOM.

Sampling Equipment

Although there are many different methods and sampling devices available for collecting vectors
and pests, not all of them are likely to be used in an operational environment due to practical,
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logistical, or security reasons. Indeed, the equipment and techniques used for base level
surveillance in a non-operational environment may be quite different than that described here.
Whether at base level or deployed, an integrated sampling approach using as many collection
methods as practically possible will maximize the quantity and diversity of species collected.
The methods and sampling devices described here are those that are most commonly used by
military entomologists under operational conditions or are readily available through supply
channels. A few of these sampling devices can be constructed on site with available materials.

Sampling Equipment and Tools
e Centers for Disease Control and Prevention(CDC) Light Trap (NSN 3740-00-134-9229)

The CDC light trap (Figure 1) was developed by the U.S. Centers for Disease Control &
Prevention to provide a reliable and portable sampling device for the collection of mosquitoes
and sand flies used in arbovirus and taxonomic studies. These traps are small, light-weight, and
battery operated. They generally run on 6 volts supplied by 4 D-cell batteries or preferably
rechargeable 6-volt, 10 Amp hour (AH) gel-cell batteries (Figure 2). A photoelectric switch
allows for the trap start operating at dusk. A rain shield can be fitted to the trap for use in damp
conditions. The fan remains running until the battery is disconnected to prevent live mosquitoes
from escaping through the top of the trap. For field use, at least two batteries are needed for each
trap, so one battery can be charged while the other one is in use. CO;can be supplied by a
regulated compressed gas container, or through placement of dry ice in a padded envelope or
insulated container that is suspended above the trap (Figure 3). CO, can also be supplied from
live animals. CDC traps can be fitted with net collection cages if live specimens are required for
viral studies or with glass or plastic killing jars if dead specimens are acceptable. If desired, a
fine-mesh collection bag can be added to retain tiny dipterans such as sand flies. Ideally, several
CDC traps should be used in an area to conduct mosquito surveillance. In all but the most
heavily infested areas, these traps typically collect few mosquitoes (~5 per night) when used
without CO, attractant. The addition of CO, will normally increase trap collections 5-10 times.
Light normally is emitted 360° attracting insects from available habitats.



Figure 1. CDC miniature light trap with collecting bag. Photo: SSG Walker, USAPHC..

2.90 Series

Figure 2. Gel-cell battery with charger.
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Figure 3. Configuration for placing carbon dioxide (dry ice) in padded mailing envelope.

e Solid-State Army Miniature (SSAM) trap (NSN 3740-01-106-0091)

These traps are small, light-weight, battery operated, and have solid-state circuitry (Figures 4-8).
They generally run on 6 volts supplied by 4 D-cell batteries or preferably rechargeable 6-volt, 10
Amp hour (AH) gel-cell batteries. A photoelectric switch allows for the trap start operating at
dusk. A rain shield can be fitted to the trap for use in damp conditions. The fan remains running
until the battery is disconnected to prevent live mosquitoes from escaping through the top of the
trap. For field use, at least two batteries are needed for each trap, so one battery can be charged
while the other one is in use. SSAM traps should be baited with carbon dioxide (CO,) to
enhance attractiveness to mosquitoes. CO, can be supplied by a regulated compressed gas
container, or through placement of dry ice in a padded envelope or insulated container that is
suspended above the trap. CO, can also be supplied from live animals. SSAM traps can be
fitted with net collection cages if live specimens are required for viral studies or with glass or
plastic killing jars if dead specimens are acceptable. If desired, a fine-mesh collection bag can be
added to retain tiny dipterans such as sand flies. Ideally, several SSAM traps should be used in
an area to conduct mosquito surveillance. In all but the most heavily infested areas, these traps
typically collect few mosquitoes (~5 per night) when used without CO, attractant. The addition
of CO, will normally increase trap collections 5-10 times. Light normally is emitted 360°
attracting insects from available habitats.
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RECHARGEABLE BATTERY
6 VOLT 6.0 AMP. HR.

Figure 6. SSAM trap close-up in operation.
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Figure 8. Illustration of SSAM trap shown with pressurized, regulated carbon dioxide source.
e New Jersey light trap (NSN 3740-00-607-0337)

The New Jersey light trap has been used successfully as a mosquito surveillance tool for over 70
years (Figure 9). They are an efficient and productive means of collecting mosquitoes, both in
consideration of the numbers of individuals captured and the diversity of species represented.
Because there is considerable variation among mosquito species in their attractiveness to light,
not all mosquito species are attracted to or collected by New Jersey light traps. Also, the New
Jersey light trap is not suitable in situations where live specimens are needed for disease
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research. It is generally permanently mounted and dependent upon a 110-volt source of electric
power for operation. These traps are suitable for operational environments only when a
permanent 110-volt power source is available.

New Jersey light traps should be placed in a location with little or no competing light source, and
a 110-volt electrical source to power the trap must be available. The trap must be hung on a
pole, tree limb or other fixed object that is sturdy enough to hold 20 Ibs, and it should be placed
at a height of about around 5 feet. The traps can be fitted with automatic timers and
photosensors to facilitate trap activation between dusk and dawn. A killing agent, such as
vapona strip, is placed at the bottom of the collection jar. A small paper or plastic cup with small
holes in the bottom are placed inside the collection jar to capture the mosquitoes.

Figure 9. New Jersey light trap. Photos: John W. Hock Co. (left), Clarke (right).

e BG Sentinel Trap

The BG Sentinel trap (Figure 10) is an excellent surveillance tool for mosquitoes. This trap
mimics convection currents created by a human body and it releases artificial skin emanations
over a large surface area. The BG sentinel trap can be used in combination with the BG-Lure, a
dispenser which releases a combination of non-toxic substances that are also found on human
skin (ammonia, lactic acid, and caproic acid), thus making it especially attractive to Aedes
aegypti, Ae. albopictus, Culex quinquefasciatus, and selected other species. It is an excellent
general mosquito trap when used with CO; although it can also be used successfully without
carbon dioxide.

14



Figure 10. BG sentinel trap.

e UV-light traps.

Ultraviolet (UV)-light attracts a greater number and diversity of certain flies (e.g., biting midges

and sand flies) and other insects than incandescent light. The CDC and SSAM traps can be fitted
with UV-light bulbs for this purpose (Figure 11). Up- and down-draft versions of these traps are
available. When compared to traps using incandescent light, UV-light traps will collect a greater
diversity and more mosquitoes when no CO;, is available as an additional attractant. Wand style

UV-collecting lights powered by rechargeable gel battery packs are also available commercially

(Figure 12).

Figure 11. Illustration of SSAM trap fitted with UV-light bulb.
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Figure 12. UV-light trap shown in use.
e Ovitrap

Ovitraps are used to collect the eggs of certain day-flying, container inhabiting Aedes
(Stegomyia) mosquitoes including Aedes aegypti and Ae. albopictus. Ovitraps provide a means
of qualifying the presence or absence of these mosquitoes that are not normally collected in
standard commercially available mosquito light traps. These mosquitoes are known as container
inhabiting Aedes because they prefer to lay their eggs in a variety of natural and artificial
containers. As the eggs and larvae are virtually identical, adults must be reared from the
immature stages to determine species identification. Aedes aegypti, Aedes albopictus and other
Stegomyia species are of great concern because of their ability to transmit diseases (e.g., dengue
and yellow fever) to deployed forces.

Ovitraps consist of glass or plastic containers, of approximately one-pint capacity, painted or
colored flat black or other dark color (Figure 13). A wooden tongue depressor wrapped in light
colored cotton muslin cloth, germination paper, or paper towel attached with rubber bands, is
placed inside the jar and held in place with a large paper clip. The jar is then filled about half
full of water, which ideally should come from a natural source that is attractive to mosquitoes
(not too clean, not chlorinated, etc.). If possible, punch a drain hole approximately ¥ inch below
the lip of the jar to prevent overfilling due to potential rain. A clean stone or other chemically
neutral weight should be added to the bottom of the jar as a counterweight to hold the ovitrap in
place. Enough water should be added to the cup to keep the paddle moist until the next
collection, but not so much that the paddle is entirely submerged and oviposition is prevented.
Ovitraps should be checked at time intervals sufficient to ensure that they do not become dry. In
most areas, 250 to 300 ml of water in a 12-0z ovitrap (1/3 full) will be sufficient for about a
week. Ovitraps are not a stock-listed item, but they can easily be fabricated on-site from
available materials. In some areas, collection effectiveness can be enhanced by placing two
ovitraps side-by side, one with hay infusion (described in gravid trap section) and one with water
as described. Female mosquitoes will deposit their eggs in the cleaner ovitrap.
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A variation of the ovitrap is the lethal ovitrap. This trap is treated with a pyrethroid insecticide
and gravid container-breeding Aedes are exposed to a lethal dose as they oviposit in the trap.
This new trap can be used for surveillance and control simultaneously.

Figure 13. Parts of an ovitrap and a properly prepared ovitrap.

e Light sticks

Light sticks emit light when the plastic tube containing the reactive chemicals is flexed allowing
those chemical to mix (Figure 14). Once reacted, light sticks produce light for up to 12 hours.
They are waterproof and do not produce heat. Although many different colors of light sticks are
available commercially, yellow is the preferred color when used for attracting insects. Light
sticks are inexpensive, readily available through a variety of commercial sources, and they have
a shelf life up to 4 years if properly stored. The addition of chemical light sticks to sticky traps is
an excellent means of collecting sand flies in comparison to sticky traps without the light sticks.
The addition of a chemical light stick to a sticky trap can result in a field-expedient tool for the
collecting sand flies.

Figure 14. Light stick.
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e Mosquito dipper

The mosquito dipper is a simple and standard tool for conducting larval mosquito surveillance.

It consists of a white plastic cup attached to a handle approximately 3 feet long (Figure 15).
Mosquito dippers are available commercially at nominal costs, or they can be constructed on-site
from available materials.

Figure 15. Illustration of a mosquito dipper.
e Mosquito Concentrator

Mosquito concentrators are used to filter large amounts of water in order to concentrate the larval
mosquitoes present and separate them from debris. The concentrator consists of a 1-gallon
plastic container with the bottom removed and fitted with a wire screen (Figure 16).
Concentrated mosquitoes can be removed through the bottom drain. This device can be easily
made on location from available materials.

18



Figure 16. lllustration of a mosquito concentrator and its component parts.

e Mosquito breeders

These rearing containers work by placing a water sample containing mosquito larvae and pupae
in the lower portion of the container to approximately one-half full (Figure 17). As adults
emerge they fly though an inverted cone into the dry upper chamber where they can be collected.
The entire container can be refrigerated for the purpose of calming specimens, or captured
specimens can be asphyxiated with CO; through the vented top of the container. Mosquito
breeders can be purchased from commercial sources, or manufactured from local supplies.

Aedes aegypti and/or Ae. Albopictus can be bred in zip-lock bags thumb-tacked by the corner to a
wall. Feed larvae alfalfa-pellets or fish food.

Figure 17. A mosquito breeder (left), and a breeder with the bottom container filled with
mosquito infested water (right).
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e Emergence trap.

Emergence traps are available commercially or can be fabricated on-site. There are a variety of
styles, but the basic premise of these traps is to collect insects emerging from their aquatic or
terrestrial habitats (Figure 18). Emergence traps offer the advantage of allowing the investigator
to determine with certainty the species emerging from a particular habitat.

Figure 18. Examples of emergence traps.

e Gravid trap.

The gravid trap is designed primarily to collect gravid Culex spp. mosquitoes. The trap consists
of the trap body, collection bag, and oviposition bucket/pan (Figure 19). Organically rich water
infusions made with aged hay, sod, dead vegetation, or livestock feces is placed in the bottom of
the pan approximately 1 inch below the opening of the trap entrance. Female mosquitoes
attracted to the water as a place to oviposit are subsequently drawn into the collection bag by the
traps fan. Because gravid traps collect mostly females ready to lay eggs, they are also likely to
have taken a recent blood meal. A higher proportion of mosquitoes from gravid trap collections
will be infected with arboviruses or other pathogens if present in the area. As a result, gravid
traps offer an ideal collection tool for capturing adult female Culex for virus screening. A 6V
gel-cell battery powers the trap. This trap can be ordered with a photoelectric eye to permit
night-time only operation. Approximately one handful of hay should be added per gallon of
water and allowed to stand for 5 to 7 days, stirring every couple of days for a typical hay infusion
media. Some media modifications add a teaspoon/gallon of brewer’s yeast and lactalbumin at
the start of the infusion. Other successful infusions have been made using sod, grass clippings,
or livestock feces. Pour media through strainer prior to use (screen or cheese cloth). Oak leaf or
infusions made from other materials have been successful for increasing non-Culex species such
as Aedes albopictus or Ae. aegypti. Gravid traps are relatively inexpensive and should be part of
any integrated surveillance program.
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Figure 19. A gravid trap.
e Red box

These structures serve as artificial resting sites for mosquitoes. The interior of these resting sites
is often painted red or some other dark color, as dark colors seem to be attractive to certain
species of mosquitoes (Figure 20). The size of the red box is not critical although units (12 X 12
inches) may be more manageable. Also, boxes should be large enough that the mosquitoes can
see them easily and that an aspirator or other collection device can be introduced into the box to
collect them. Red boxes can be permanent; wooden boxes, clay pots, etc., or they can be
fashioned in the field by spraying the interior of a cardboard box with red spray paint. Ideally,
red boxes should be oriented towards the prevailing wind direction in order to optimize
attractiveness to flying mosquitoes.
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Figure 20. A collapsible red box being assembled and collection of resting mosquitoes with a
mechanical aspirator.

e Aspirators

Aspirators are used to collect flying insects that are too small to grab with forceps or too
excitable to collect by hand. Aspirators come in several sizes and styles from multiple
commercial sources, and they can be either mechanical or mouth-operated (designed for either
blowing or inhalation) (Figure 21-23). Mouth aspirators that can be obtained with HEPA filters
are useful for removing mosquitoes from trap nets, or resting collections, or when consistently
aspirating and reduce the inhalation of insect particles and other particulate matter. Smaller
mechanical battery powered aspirators can be used, but these aspirators rarely have sufficient
suction power for collections. Several larger backpack or hand held type aspirators are very
useful for certain types of sampling. Commercial versions of both gas-powered and 12 VV
battery-powered backpack aspirators are available. These backpack units use either modified
leaf blowers or powerful 12 Volt motors attached to a 4-inch hose ending in a collection cup.
Excellent hand-held larger units are also available. These later, more powerful aspirators are
excellent for making representative resting collections in a variety of habitats (e.g., edge of
vegetation, barns, inside homes, tree holes, under bridges, etc.). The gas-powered versions are
perfect for outdoor work, while the 12 V battery versions do not kick up or pick up as much dust
and are not as noisy/disruptive. The latter are ideal for indoor collections including Aedes
aegypti in yellow fever/dengue endemic areas. Aspirator collections are ideal for capturing large
numbers of mosquitoes that should be used for pathogen testing to determine field infection
rates.
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Figure 21. A backpack mechanical aspirator, left (John Hock Co.), and a hand-held mechanical
aspirator, right (BioQuip).

Figure 22. lllustration and photograph of a flashlight style mechanical aspirator compared with a
military issue flashlight (right).

Figure 23. A traditional, mouth-operated aspirator.
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e “Turkey” baster

A standard kitchen or “turkey” baster can be a valuable and inexpensive tool for sampling
mosquito larvae inhabiting tree holes and other small containers (Figure 24). The tip can be
fitted with a piece of tubing (Tygon or similar) to sample habitats that are difficult to reach such
as narrow tree holes.

Figure 24. A turkey baster and white plastic sampling pan.

e Burrow traps

These traps consist of a cylindrical tube with an inverted cone at one or both ends (Figure 25).
The trap is inserted into animal burrow or similar places, and as insects fly out for feeding or
other activities they are captured in the trap. Emergence traps can be purchased from
commercial sources or fabricated on site from plastic bottles and funnels. Burrow traps are
excellent for collecting sand flies and biting midges emerging from animal burrows.

Figure 25. A burrow trap.
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o Flytraps

Fly traps are primarily intended for filth fly surveillance. They can be various in designs, but the
basic configuration consists of a screened cage with a funnel type entrance mounted in the
bottom (Figure 26). The trap is suspended over decaying organic materials such as food, meat,
or feces. Filth flies attracted to the bait fly upwards and are collected by the trap. Fly traps can
be constructed from available materials on location (Figure 27).

Figure 26. An illustration of a commercially manufactured fly trap with animal feces placed
underneath as bait (left), and a photo of a deployed trap (right).

Figure 27. lllustrations of a fly trap constructed from available materials, and itsits component
parts consisting of an ice cream container, tongue depressors, and screen wire.
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o Scudder fly grill

A Scudder fly grill consists of several crossed wooden slats approximately 1 inch wide and 2-3
feet long (Figure 28). The fly grill is placed over an attractant or bait, and the number and types
of flies landing on it during a given time period (e.g., 1 minute) are counted. Records of the
types and numbers of flies observed on the grill can be recorded to help determine what
management actions should be taken. Fly grills can be easily constructed from available material
on location.

Figure 28. Scudder fly grill.

e Insect sweep net

Sweep nets are used to collect insects and other arthropods in heavy vegetation and brush. These
nets consist of heavy muslin or sail cloth bag attached to a rigid, wire frame and a wooden or
aluminum handle (Figure 29). Sweep nets are not useful for collecting delicate insects such as
mosquitoes, but they may be useful for collecting larger insects such as adult horse flies
(Tabanidae) and black flies (Simuliidae). A wide variety of sweep nets are available
commercially and are relatively inexpensive.
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Figure 29. An insect sweep net used to collect insects. Photo: SSG R. Walker, USAPHC.

e Agquatic dip net

These nets are similar to the insect sweep net, but they are designed for collecting organisms
from aquatic environments. They can be used to collect the larval stages of horse, deer and black
flies and snails in areas endemic for schistosomiasis. They are of less value for collecting
mosquito larvae. The net consists of a heavy muslin bag on a steel frame with a sturdy wooden
handle (Figure 30). Aquatic nets are available for a variety of commercial sources.

Figure 30. Aquatic dip net (BioQuip)

e Tick drag cloth/burrow swabs/flagging
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Tick drags are made from a large (at least three feet square) piece of flannel, canvas or other
light colored cloth (Figure 31). A piece of wood or similar material is attached along one side of
the cloth to give it rigidity, and a piece of rope is attached by tying one end of the rope to each
end of the wood. The rope is used to pull the tick drag through tick habitats. Burrow swabs and
flags are simply a square of flannel or other “fuzzy” material attached to the end of a piece of
heavy-gauge wire (such as a straightened-out clothes hanger) with rubber bands (Figure 32).
Burrow swabs are used by inserting them into the burrow, moving them about, and then gently
removing them. As soon as the swab is extricated from the burrow it should be inserted into a
container with a killing agent so that arthropods such as fleas cannot escape.

Figure 32. lllustrations and photo of a burrow swab and its component parts.
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o Glue boards and sticky-type traps

The premise of these traps is that the animal becomes stuck in the sticky substance and cannot
free itself (Figures 33-34). They are highly effective for surveillance and control of many types
of pests including flies, spiders, cockroaches, fleas, scorpions, lizards, snakes, and rodents. Glue
boards and sticky traps can be bought commercially as individual traps, or they can be easily
constructed from available materials coated with sticky material purchased in bulk.

Figure 34. A fly tape.
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e Rodent traps

A wide variety of rodent traps are available for use on deployments. The most commonly used
rodent traps include snap traps, Sherman traps, cage traps (tomahawk traps), glueboards, and
sticky traps (Figures 35-39). Sherman and cage traps should be used in instances when the
capture effort is not intended to kill the animal. All of these traps are highly effective when set
along rodent travel corridors and baited appropriately. Ideally, baits should be those that the
animal cannot remove from the trap without being captured.

Figure 36. A live trap for mice.
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Figure 37. Cage-style animal trap for large rodents and other similar sized mammals. Photo on
right: SSG R. Walker, USAPHC.

Figure 38. A Sherman trap shown collapsed, opened, and deployed along a building foundation.
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Figure 39. Types of sticky traps for rodents.

e Accessory Tools and Equipment

The following accessory tools and equipment are valuable assets during field entomological
surveillance. Securing these items prior to deployment is strongly suggested because they may
not be locally available in the area of operations.
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Table 1. Accessory Tools and Equipment useful for operational surveillance.

ITEM NSN QUANTITY
Alchohol, ethanol or isopropyl, 70% 2 quarts
Box, insect storage 2
Brush, nylon (ex. Toothbrush) 1
Brush, wire 1
Comb, Barber's, fine 1
Cups, disposable paper (small) 1 box
Dowel Rod, wood, 1/4-1/2 in diameter, 3 ft.
length 2
Forceps, Jeweler's 5
Flashlight 2
Gloves, disposable rubber/silicone 10 pairs or 1box
Hammer, claw 1
Jars, storage, plastic (Nalgene, 1 pint) 6
Knife, pocket 1
Labels, Paper, pressure sensitive adhesive 100
Magnifying lens, 10X (minimum) 2
Nails, 10D 1 box
Notebook 1
Paper, labeling (at least 25% ragbond) 12 sheets

Paper clips (large, butterfly style)

24 (or 2 boxes)

Pencils or permanent, india ink pens (ex. Pigma

pens) 12
Permanent markers (ex. Sharpie) 6
Petri dishes, plastic 50 X 9 mm 1 gross
Pins, insect #2 (100 per package) 2
Pipette, dropper, glass, rubber bulb 12
Pliers (slip-joint) 1
Pliers (long nose) 1
Pliers, diagonal cutting 1
Pocket utility tool (ex. Leatherman) 1
Rope, nylon 100 feet
Rubber bands (various sizes) 100
Screwdriver, straight tip (small) 1
Screwdriver, straight tip (large)) 1
Screwdriver, phillips (small) 1
Screwdriver, phillips (large) 1
Scissors, small 2
Scissors, large 1
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The uniform — Provides an excellent barrier when worn properly — loose fit, pants tucked into

boots, sleeves pulled down, collar buttoned up when necessary, etc. (Figure 66) Uniforms
should be treated with permethrin, which acts as a repellent and residual insecticide.

Figure 66. Uniform shown with the collar open (left) and the collar up (right). Photo: SSG R.
Walker, USAPHC.

Repellents
Repellents are chemicals that repel attacking insects and other arthropods when applied to skin
clothing, or other surfaces (Figures 67-68). The DoD repellent system is also discussed in TG

24, Contingency Pest Management Guide.

DEET - for exposed skin and/or clothing (tropical parka primarily) application.

DEET cream formulation—33.3% extended duration DEET lotion.

DEET and sun screen combination —19% DEET lotion, SPF 15 — “Sunsect.”
DEET lotion-30% DEET lotion (SP532-Ultra30/LippoDEET)

DEET pump spray—23% DEET (Cutter Backwoods DEET Insect Repellent)

Picaridin — for exposed skin and/or clothing (tropical parka primarily) application.

e 20% pump spray bottle-NATRAPEL Insect Repellent

92



Permethrin. For fabric application only: the uniform, tropical parka, bed net, and tent.
Permethrin should not be used on permethrin-treated uniforms, flame retardant uniforms, or on
Nomex® or Gortex® fabric items (flight suit, aircrew uniform, CVC).

There are three general methods of application:

e Aerosol - 0.5%, 6 oz. can. Effective for up to six hot washings with detergent following
application.

e Individual Dynamic Absorption (IDA) Kit concentrate, plastic bag kit. Effective for up to
50 hot washings with detergent or the life of the uniform under field conditions. This is
the most efficient and effective means of treating a uniform.

o Pesticide applicator application of 40% permethrin concentrate requires pesticide
applicator certification, 2-gallon sprayer, and respirator mask. Effective for up to 50 hot
washings with detergent or the life of the uniform under field conditions.

Figure 67.

Figure 68. Ultrathon DEET is a new packaging for the same DEET product shown in the photo
above.
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Personal Use Pesticides

Pyrethroid aerosol space sprays can be used to control insects that invade the bed net or personal
quarters, including contract quarters such as hotel rooms (Figure 69). Personal use pesticides
should be taken on deployment rather than purchased locally upon arrival at the deployed
location. Foreign pesticides may be of unknown formulation or purity, and the label may not be
in English. Examples of personal use pesticides include d-phenothrin, resmethrin and
pyrethrum. Permethrin, in addition to being a repellent, is also a personal use pesticide because
it also Kills arthropods.

Figure 69. A personal use pesticide, d-phenothrin.

Education

Education is very important to personal protection so that one knowing how to protect oneself is
an important part of “Integrated Disease Management”. Integrated Disease Management is the
combination of personal protection methods to further protect oneself from arthropods and
arthropod-borne disease. Medical personnel should be the most knowledgeable individuals on
any deployment on Integrated Disease Management issues to protect themselves. Commanders
have to be educated about the safety, use, and importance of personal protection, as do all
military members. They have to believe in it or it won’t be used, and they also have to have their
own supply on deployments.

Avoid use of unsafe, scientifically unproven personal protection methods. For example:
e Do not use flea collars designed for pets. They are not designed for use on human skin

and are toxic.
e Do not eat match heads because they can cause severe poisoning.
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e Do not bet your life on “folk remedies” or baby oil or Avon Skin-So-Soft® when much
more effective repellents are available.

Repellent Safety

DEET Safety. DEET has compiled an excellent safety record over 40 years of use and is used as
insect repellent by 50 to 100 million people around the world each year. The polymer base in the
33% extended duration cream formulation slows absorption and evaporation, so less is absorbed
into the skin and the repellency lasts longer. Most problems seen with DEET are associated with
improper use — ingesting it, spraying it into the eyes, applying it to irritated skin, over-applying,
etc.

Precautions for the use of DEET. This repellent should be used strictly according to the label
and not applied excessively — Do not use DEET or another repellent or pesticide unless there is a
reason. Limit exposure of pregnant personnel, but weigh use against the realistic threat of
contracting a disease. If DEET must be used, a concentration of 15% or less is recommended.
Application to children, such as in humanitarian operations (or at home) should also be judicious.
The American Academy of Pediatrics and the U.S. Centers for Disease Control recommend 10%
or less concentration, used sparingly, and avoiding application to the child’s hands.

Permethrin Safety. Permethrin has been used by millions of individuals among the general
public for over 20 years and has an excellent safety record. The National Academy of Sciences
Committee on Toxicology determined that permethrin is unlikely to cause adverse health effects
for people exposed to a treated uniform for up to 18 hours a day, 7 days a week, over a period of
10 years during a 75 year lifetime. Permethrin is currently used by millions of people around the
world every year, with no unusual negative results (fewer than those experienced with some
other commonly used “over the counter” items). The safety of permethrin is due to its very low
mammalian toxicity, which results from its low absorption and quick and efficient detoxification
by the human body.

Precautions for use of Permethrin — Permethrin should be used strictly according to the label and
all safety information observed. Never apply permethrin to the skin, and do not use it
unnecessarily. Wear of permethrin-treated clothing by pregnant women should be judicious; the
IDA kit, factory treatment, and liquid spray should not be used. The 0.5% aerosol permethrin
applied to external surfaces of the uniform would present the least exposure. Treated clothing
presents little risk to children but should be avoided with infants. Wearer should be judicious —
weigh disease threat vs. relative risk of chemical exposure.

DoD Insect Repellent System

The DoD Insect Repellent System includes treatment of the uniform with permethrin, use of
DEET or picaridin on exposed skin, and proper wear of the uniform to achieve maximum
protection (Figure 70). Using DEET and permethrin, up to a 99.94% reduction in mosquito
biting rates can be achieved with this system. Field uniforms that are factory treated with
permethrin are available through the supply system and should be used in operational
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environments when possible. Factory treated uniforms should not be retreated in the field.
Follow command policies for the wear of treated uniforms. For additional information, see TG
24, Contingency Pest Management Guide.

Using DEET and permethrin, up to a 99.94% reduction in mosquito biting rates can be achieved
with this system (Table 9).

Supply Information

If you find yourself deploying to an area with high potential for risk of vector-borne diseases
and need your repellents in a short time frame, call the Emergency Supply Operations Center
(DSN 695-4865, Commercial (804) 279-4865), and tell them what you want, how much you
need, and where you want it. If you have problems with the ESOC, call the Chief, ESOC, at
DSN 695-5460. The ESOC should only be used for genuine emergencies, not routine supply
orders or failure to prepare in advance when time was available.

Repellent Information Contacts

Defense Logistics Agency-Aviation, Joint Commodities Division (FAJ)
DSCR-JDTB

8000 Jefferson Davis Highway

Richmond, VA 23297-5809

DSN 695-3995, Commercial (804) 279-3995
http://www.dscr.dla.mil

Contingency Liaison Officer
Armed Forces Pest Management Board
US Army Garrison-Forest Glen, 2460 Linden Lane, Bldg #172, Silver Spring, MD 20910

DSN 295-8312/7476, Commercial (301) 295-7476
http://www.acq.osd.mil/eie/afpmb

Call Emergency Supply Operations Center

DSN 695-4865, Commercial (804) 279-4865
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Table 9. Recommended “Most Needed” personal protection items for DoD Deployment.

National Stock Number

Item

6840-01-284-3982

Insect Repellent, personal application, Ultrathon (3M/EPA
58007-1); (12) 2-0z tubes

6840-01-278-1336

Insect Repellent, clothing application, aerosol (Permethrin
Arthropod Repellent); (12) 6-0z cans

6840-01-288-2188

Insect Repellent, personal application & sunscreen, 20%
DEET/SPF15 (Sunsect); (12) 2-0z tubes

6840-01-452-9582

Insect Repellent, personal application & sunscreen, 20%
DEET/SPF15 (Sunsect); 320 packets

6840-01-493-7334

Insect Repellent, personal application & camouflage face paint
(CFP w/ DEET); 12 compacts/box

6840-01-345-0237

Insect Repellent, clothing application, permethrin (IDA); 12 kits

6840-01-584-8393

Insect Repellent, personal application, 30% DEET (SP532-
Ultra30/LippoDEET); (12)-2 oz tubes

6840-01-584-8598

Insect Repellent, personal application, 23% DEET , pump spray
bottles(Cutter Backwoods DEET Insect Repellent); (12)-6 oz BT

6840-01-619-4795

Insect Repellent, personal application, 20% Picaridin, pump spray
bottle (NATRAPEL Insect Repellent); (12)-3.5 0z BT

6840-01-602-8388

Insect Repellent, personal application & camouflage face paint
(Stick w/ DEET), sand & loam colors; 6 stick/box

6840-01-602-8387

Insect Repellent, personal application & camouflage face paint
(Stick w/ DEET), green & sand colors; 6 stick/box

6840-01-602-8370

Insect Repellent, personal application & camouflage face paint
(Stick w/ DEET), black & green colors; 6 stick/box

6840-01-602-8300

Insect Repellent, personal application & camouflage face paint
(Stick w/ DEET), white & loam colors; 6 stick box

6840-01-602-8363

Insect Repellent, personal application & camouflage face paint
(Stick w/ DEET), green & loam colors; 6 stick/box

8415-00-935-3130

Head Net, Insect

7210-00-266-9736

Bed net (Insect Bar, Cot Type)

7210-00-267-5641

Bed net poles (Poles, Insect Bar)

3740-01-518-7310

Bed net, Pop-up
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Guidance for Applying Insect/Arthropod Repellent Lotion (NSN 6840-01-284-3982)

Thoroughly read & understand the product label before using. You must comply with the label
instructions; this guidance is provided to aid in understanding & following the label instructions.

Precautions

Apply only to exposed skin. Do not apply the lotion to skin that is not exposed.

Do not allow the lotion to get into the eyes.

Do not apply to the lips.

Do not apply to sensitive skin (genitals, excessively sunburned, poison ivy-irritated, cut, abraded,
blistered).

Keep out of the reach of children.

May be applied to fabrics, but it may damage certain synthetics, plastics, & surface finishes —
Avoid contact with plastic eyeglass lenses & frames, watch crystals, calculators, & similar items.
Will not damage nylon, cotton, or wool fabrics, the individual protective mask, does not affect
the infrared signature, & can be used with sunscreen and camouflage face paint.

Application

Dispense a small amount of the product into the hand. To cover an area the size of the forearms,
2.5 milliliters (a strip about 2 & 1/2 inches long & 1/4 inch wide [see diagram on side of tube]) is
appropriate — use less or more as necessary depending on the area to be treated.

Rub hands together & apply the lotion in a thin coat, evenly & thoroughly to both forearms.
Repeat application for other exposed areas.

To apply to the head, apply a small amount to the face, ears & neck, avoiding contact with eyes
& lips.

Wipe excess lotion from hands after application to avoid transferring to eyes, mouth, & plastic
items.

Repeat as necessary. Do not reapply if not receiving bites or arthropods are not interfering with
effectiveness.

When the tube is empty, wrap it in a piece of paper or something similar & dispose of it in the
trash.

Provides 6 hours of at least 95% protection against a variety of mosquitoes in a tropical environment, 10
hours in a hot, dry environment, & 12 hours in a forested, wet environment.

Although the 33% DEET lotion polymer resists removal by water, extended soaking in water, friction
with vegetation, soil, or equipment, wiping, etc., will remove the lotion & necessitate reapplication.

If used in conjunction with sunscreen or camouflage paint, apply these first, then the lotion. If the lotion
gets in the eyes, flush with lots of water if irritation persists, get medical attention. Once you return
from the area where the repellent was needed, you may choose to wash it off.
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The extended duration formulation slows evaporation of the DEET at a concentration sufficient to repel
arthropods longer. Higher concentrations of DEET do not provide longer or better repellency than this
formulation.

Guidance for Treating Uniforms with the IDA Kit (NSN 6840-01-345-0237)

Thoroughly read & understand the product label before performing applications. You must comply with
the label instructions. This guidance is provided to aid in understanding & following the label
instructions.

Do not apply to underwear or other undergarments, hat, or Nomex" fabric items.

Use in a well-ventilated area, & allow uniform to dry in a well-ventilated area.

Wear the gloves provided with the kit during the treatment.

Fold up the uniform shirt & pants separately, roll them up separately, & tie each up with the
string provided in the Kit.

Place 3/4 of a canteen cup (~1 quart) of clear water into each bag — do not use more than 3/4 of a
canteen cup or there will be solution left over that requires special disposal.

Wearing the protective gloves provided, pour the contents of the small bottle of permethrin into
each bag, drop the bottle & cap in, ziplock securely closed, & shake two times to mix.

Unzip the bag & place the uniform shirt in one & the pants in the other, then ziplock them
securely.

Let stand 3 hours or more (overnight is OK) to absorb all the liquid.

Again wearing the protective gloves provided, untie the shirt & pants, shake them out, & hang
them to dry for 3-4 hours or until completely dry.

Mark the date treated in the shirt collar & pants waistband.

Do not retreat factory treated uniforms, or those treated using an IDA kit, or a 2-gallon sprayer.
Do not re-treat the uniform unless told to do so by medical authorities — one treatment is good for
the operational life of the uniform under most conditions.

Do not re-use the bags or other kit materials — zip closed & dispose of them in a trash can.

Do not wear the uniform until it is thoroughly dry — contact with wet treatment may irritate skin.
If there is liquid solution left over from the treatment, use it to treat another outer clothing item.
Be sensible about where you treat your uniform. For example do not treat the uniform in a
billeting room, by the swimming pool, etc.

Guidance For Applying Permethrin Aerosol (NSN 6840-01-278-1336) to uniforms.

Always check to see if uniform was factory treated. If it is, then do not retreat.

Thoroughly read & understand the product label before performing applications — you must comply with
the label instructions. This guidance is provided to aid in understanding and following the label
instructions.

Do not apply onto your or anyone else's skin.
Do not apply to the uniform while it is being worn.
Do not apply to underwear or other undergarments, or hat.
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Keep out of the reach of children.

Permethrin is a very safe product, but always follow all safety procedures to minimize unnecessary
contact with the product, and adhere strictly to the label instructions.

Use in a well-ventilated area, preferably with no breeze -- If a slight breeze is unavoidable, stand
upwind of the spray, for stronger breezes, stop spraying until the wind calms down.

Wear rubber gloves (such as dishwashing gloves) when applying the chemical and when
handling treated clothing while the treatment is still wet.

Spread clothing out onto the ground, on grass if possible.

Hold the can 6 to 8 inches away from the clothing while spraying — spray only the outside
surfaces.

Apply the spray until you see the color of the clothing darken as it gets wet — continue spraying
the rest of the uniform on the outside for the same color change effect.

Turn the uniform over and treat the other side.

Use 3/4ths to 4/5ths of the can to treat the uniform set, and the remainder to treat your mosquito
netting, tropical parka, tent fly, window screens, boot eyelets, etc.

When the can is empty, wrap it in newspaper or something similar, and dispose of it in a trash
can.

Allow the uniform to thoroughly air dry (2-4 hours) before wearing — do not dry it in a laundry
dryer.

Do not wear the uniform until it is thoroughly dry — contact with wet treatment may irritate skin.

Once dry, the treatment is good for 6 hot washes with detergent or 6 weeks, after which it must be re-

treated.

Be sensible about where you treat your uniform — do not treat it in a billeting room, by the swimming
pool, etc., and don’t leave a bunch of containers in one person’s room or in the lobby — lodging
personnel may not be as well informed as you are and they may object to pesticide odors or containers.

Prevention, Treatment, and Control of Schistosomiasis

Schistosomiasis is second only to malaria in terms of its socioeconomic impact and the toll it
takes on human health. The cycle of transmission can be interrupted through avoidance,
sanitation, management of snail hosts, and treatment of infected persons. In tropical and
subtropical regions, assume that all water is infested with schistosomes until shown otherwise.
The best method of preventing the disease is to avoid contact with infested water. In countries
where the disease is endemic, contact with fresh water should be avoided (no risk for sea water).
Only purified drinking and bathing water (boiled at least 10 minutes or chlorinated) should be
used. Fresh vegetables should be well- cooked and salads should be avoided because the
vegetables may have been washed with infected water, allowing the cercariae to attach
themselves to the leaves. If you must wade through streams or swamps, wear permethrin-treated
uniform trousers tucked into boots or high waterproof boots or hip-waders. Snails are typically
abundant in shallow, slow-flowing water where they feed on organic waste and aquatic vegeta-
tion. Contact with fresh water should especially be avoided during the hours of bright daylight
when the cercariae emerge from the snails and are most active. If you accidentally come into
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contact with fresh water, rub your skin immediately with rubbing alcohol and a dry towel to
reduce the possibility of infection.

Repellents do not prevent penetration of the skin, and there is no vaccine or medication available
to prevent the establishment of the infection. Although progress has been made in the
development of a vaccine for the schistosomes that affect domestic animals, attempts to develop
a similar vaccine for human schistosomes are not yet promising.

The tropical weight and temperate weight battle dress uniforms provide substantial, though not
complete, protection from penetration by infective forms if there are no rips, tears, or holes in
them and the pants are tucked into the boots and exposed skin does not contact infested water.
When contact with water is unavoidable, the most practical method of breaking the chain of
infection is to control the intermediate host snails of the parasite. The goal of chemical control is
to reduce host snail populations to levels at which transmission ceases or is substantially
reduced. Eradication of the snails is the only assurance of non-transmission, but may not be
possible or practical. In contingency situations, expedient control can be achieved by application
of chemical molluscicides. Bayluscide is toxic to snails and their eggs but not toxic to man or
overly biocidal. It is available as a wettable powder or emulsifiable concentrate. However,
Bayluscide is not EPA-registered since it has no uses in the US. Bayluscide can be ordered by
normal requisition processes (NSN 6840-12-308-4377, 25% emulsifiable concentrate, 110 Ib.
drums), but only for delivery outside the US, and delivery may take up to 3 months.
Additionally, clearance for use of this product must be coordinated with the theater entomologist
and the AFPMB Contingency Liaison Officer. Local officials at the deployed site may have
information on emergency suppliers. Molluscicides may be applied area-wide or focally,
appropriate to the ecology of the host species.

Integrated Pest Management

To understand the principles of integrated pest management an understanding of certain common
terms is required.

Integrated Pest Management (IPM): A comprehensive approach to pest control or prevention
that considers various chemical, physical, and biological suppression techniques, the pest's
habitat, and the interrelationship between pest populations and the ecosystem. IPM uses all
appropriate technology and management to bring about pest prevention and suppression in a
cost-effective, environmentally sound manner. This means neither the elimination of pesticides
nor an emphasis on these chemicals. Pesticides must be used with discrimination, rather than as
the item of choice. Although pesticides are purposely put into our environment when required,
their toxicity requires a special responsibility of the user to be fully knowledgeable of their
potential negative impacts and to use preventive, non-toxic or least toxic alternatives on a
priority basis. IPM considers the pest's impact on people and the environment and then
integrates only the appropriate cultural, mechanical, physiological, biological, chemical and
regulatory measures needed to attain adequate pest management. Routine surveillance of pests is
an essential part of any pest management program or effort. Without surveys, true integrated
pest management is not possible.
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Pest Prevention: The application of pest management measures in advance of large pest
populations. Prevention aims to keep the pest population sufficiently low, so as not to adversely
impact people or the environment.

Pest Control: A term describing pest management techniques used during most of the 20th
century, which generally resulted only in a lower pest population and never really achieved
control. This approach relied almost exclusively on chemical controls.

Pest Eradication: A formal approach normally used to eliminate a species of great medical or
economic importance from a specific geographic area. With international trade and travel, such
efforts are very difficult and expensive to maintain. The military doesn't normally use this
approach in its own operations except in the context of fumigation, but military units are often
involved in larger, government-wide programs and in the required quarantine follow-up actions
aimed at achieving or maintaining pest eradication.

Contingency Considerations

In most contingency operations, pest management personnel should conduct control procedures
just as in a normal installation setting. However, major differences will occur because forces
will be operating in a contingency or combat environment, where unit positions are constantly
changing. Also, there will generally be limited pest management resources, and operating
conditions will be more primitive, often with much more demanding time constraints. Because
of these differences, techniques such as pest exclusion should be applied on a very limited basis.
Most pest management efforts should focus on faster acting methods, like chemical pesticides.
However, non-chemical procedures (for example, use of bed nets, screening) should always be
implemented before using chemical methods. During contingency operations, medical personnel
continue to perform a surveillance role and the engineering element/pest management
contractors perform the control aspects of the program. Since military units normally operate
from established locations, unit support from the preventive medicine or pest management
engineering units is received directly. Unit field sanitation teams give this support before
deployment, using 2-gallon pesticide sprayers and selected premixed pesticides, such as those
normally included in self-help programs on fixed installations. Pest management support beyond
this level is given by preventive medicine, engineering units, or contractors.

Components of Pest Management

If pest management is to be an integrated approach, it is necessary to have a general knowledge
of the components of any pest management effort.

Technical Information. The most important, but often overlooked, element of any pest
management effort is ensuring that knowledge exists at all levels of the program. This is
especially true today because the use of pesticides is one of very few times when we deliberately
place a toxic agent into the environment with the purpose of killing a living organism. No
agency can afford to have uneducated or misinformed people responsible for distributing such
toxicants. This is why the DoD places such a strong emphasis on educating and training not only
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pest managers, but all people involved in control programs from the pest management
professional to a person involved in a self-help program in military quarters.

Human Safety. Human safety is the most important concern in any pest management effort. The
most common hazard occurs when workers apply pest management chemicals.

Environmental Concern. Second only to human health in importance are the environmental
concerns that must be addressed before pest management procedures begin. Over a number of
years, indiscriminate use of pest management chemicals has caused many adverse conditions
people are now just beginning to understand. DoD is involved in a major effort to reverse these
conditions. DoD has become a program leader among the nation's many government agencies in
establishing strong environmental protection programs. Two of its major elements include
maintaining safe storage facilities and properly disposing of pesticide wastes.

Foreign Quarantine Actions

The U.S. military presence throughout the world creates special problems and responsibilities for
those who help move people and material between countries. With nations only hours away
from each other, the risk of accidentally introducing disease vectors and agricultural pests into a
non-infested area is greater than ever. Disease vectors and agricultural pests may be introduced
into this country in or on people, domestic animals, cargo, cargo containers, packing materials,
household effects, foodstuffs, souvenirs, or soil on bags, boxes, vehicles, or other military
equipment. This is particularly true with retrograde equipment or material. "Retrograde” refers
to items returned to the U.S. from a foreign area, normally equipment items that are reintroduced
into the supply system, for repair or for salvage.

Interception. Once the danger to health and agriculture from introduced species was established,
Congress passed laws to help prevent introduction of any new potential pests. Program
responsibility is assigned to the U.S. Department of Agriculture (USDA); Department of
Homeland Security — Customs and Boarder Protection; the U.S. Department of Health and
Human Services Public Health Service (USDHHS, PHS), and the Bureau of Customs, U.S.
Treasury Department. DoD responsibilities are described in AR 40-12, AFR 161-4, and
SECNAVINST 6210.2, Series Quarantine Regulations of the Armed Forces. These regulations
authorize inspectors from the USDA, PHS, and Customs to board Armed Forces vessels and
aircraft for thorough examination, subject to security restrictions. Full cooperation with these
representatives is required, and liaison with them must be maintained.

Protection of foreign countries. In addition to protecting the U.S. from introduction of foreign
species, quarantine regulations also help protect other nations from introduction of domestic
disease vectors and agricultural pests. SECNAVINST 6210.2, AR 40-12 and AFR 161-4 Series
also provides for compliance with quarantine regulations promulgated by proper authority in
foreign ports.
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occupied structures is also essential where mosquitoes occur. Screens with apertures equivalent
to 18 x 16 mesh are essential to keep disease-bearing and pest mosquitoes, flies, and other insects
from entering buildings. Ultra Low Volume (ULV) space treatments are ideal for outdoor
mosquito control. In areas where breeding is continuous or the population is dominated by
migratory species, ULV space sprays alone are seldom satisfactory unless done on a repetitive
basis. Such repetitive treatments are usually very expensive and pose some risk to people or the
environment. When properly applied on a non-repetitive schedule, ULV space treatments will
leave a small residual deposit that is not dangerous or unsightly. Exterior residual sprays have
limited value in protecting single residences or small camps. For larger areas where ULV
treatments are not possible, residual spray should be applied to vegetation surfaces within a
radius of 100 feet or more around the site to protect people and kill mosquitoes resting in the
vegetation.
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