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 Food Safety

 Disease Vectors

 Bites and Stings

 Asthma triggers
◦ Cockroaches, rodents & dust mites cause

attacks

◦ Approx. 1 in 10 children (2009) have
asthma

◦ 13 million school days/yr missed
Source: National Institute of Allergy and Infectious Disease



 IPM is a science-based approach to pest
management that seeks to control pest problems
proactively, avoiding the unnecessary use of and
exposure to pesticides while achieving acceptable
control of pests indoors and outdoors.

 EPA led voluntary effort to make Integrated Pest
Management (IPM) practices the standard in all
schools over the next three years.
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 We understand that children are uniquely
vulnerable to environmental hazards due to their
developing systems and greater exposures.

 We support and will promote and communicate
making sound IPM practices the standard in all
schools.

 We will encourage implementation of school IPM
policies and practices and will encourage our
members to routinely re-evaluate and improve
their practices, as needed.
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 Assess current pest management practices and recurring
pest problems.

 Designate and train an appropriate staff person to coordinate
IPM activities.

 Adopt and implement an IPM policy or plan to prevent and
effectively address pest problems.

 Conduct regular inspections and monitoring for pests and
pest conducive conditions.

 Adopt in-house IPM pest prevention and control practices
indoors and outdoors and/or contract with pest management
firms to perform IPM services.

 Provide IPM education corresponding to the roles of those in
the school community.

 Free tools and information:  www.epa.gov/managing-pests-schools

5

http://www.epa.gov/managing-pests-schools


 A sustainable approach to managing pests by 
combining biological, cultural, physical and 
chemical tools in a way that minimizes economic, 
health and environmental risks

(Food Quality Protection Act (7 USC 136r–1) Sec. 303)

 School IPM
• Uses common sense strategies to reduce sources of food,

water, and shelter for pests in buildings and grounds

• Creates a safer and healthier learning environment by
managing pests and reducing children's exposure to
pesticides



 Designated IPM Coordinator

 Monitoring for pest activity and pest conducive
conditions

 Sanitation, exclusion, and habitat modification
activities

 Having action thresholds for pests – e.g. how
many nuisance ants before we take action?

 Careful consideration of all the pest management
options available, preference for low-risk
options

 Education to all staff

 Keeping records and evaluating your program



Image Source: EPA Region 8





 Pound for pound, 
children eat more, 
drink more, and breath 
more air than adults

 Organ systems are still 
developing

 Play close to ground, 
put things in mouth



“When reasonable non-chemical approaches do not provide 
adequate control, products that pose the least risk to people and 
the environment will be selected, and then only used when and 
where pests are present, or expected to be present, as 
determined by monitoring and action thresholds and approved 
by the IPM coordinator.” 
–EPA Model Pesticide Safety and IPM Guidance Policy for School 
Districts

 The Label is the Law
 WA state has posting, notification, and recordkeeping

requirements

Recommendations:
 Pesticides only applied by certified pesticide applicators
 NO routinely scheduled pesticide applications
 Least-toxic pesticides and application methods with the least

risk of exposure
 Pesticides applied when no one present, unoccupied for at

least 8 hours or longer (label)
 School procedures should describe how pesticides are to be

used, handled, stored, or removed



 Any formulation that can’t
be used according to label
directions –missing or
deteriorated label

 A product whose federal or
state registration was canceled
or suspended

 A pesticide not stored in its
original container

 A pesticide in a deteriorated
container
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From a high school greenhouse
Dave Zamora, WSDA



 Integrated Pest Management for Schools, WSU
https://schoolipm.wsu.edu/

 The Business Case for IPM in Schools

 School IPM policies, models, best practices

 Using Pesticides in Washington State Schools

 IPM for Microorganisms: Cleaning, Disinfecting,
and Sanitizing

 Indoor Pests

 Outdoor Pests

 Pest Press
◦ Bees, Wasps, Drain Flies, Cats,

Mice, Birds, Spiders, Ants, Etc.

http://schoolipm.wsu.edu/
https://schoolipm.wsu.edu/




1-800-858-7378

http://www.npic.orst.edu/

Risk = Toxicity X Exposure

http://www.npic.orst.edu/
http://npic.orst.edu/health/risk.html
http://npic.orst.edu/factsheets/signalwords.pdf
http://npic.orst.edu/factsheets/MinimizingExposure.pdf


Zoonosis

Diseases that can be transmitted 
from animals to humans



Zoonosis - how many are there?

Of approximately 1,415 known human 
disease causing agents 

Of  175 pathogens defined as “emerging 
infections”



Bats are the reservoir for rabies in WA





 Rabies IS transmitted when the virus is 
introduced into bite wounds, open cuts in 
skin, or onto mucous membranes from saliva 
or other potentially infectious material such as 
neural tissue 

 Rabies is NOT transmitted by contact with 
blood, urine, feces, petting or touching fur, 
or being sprayed by a skunk 

Rabies Transmission



 May appear injured

 May be found flapping or 
dead on ground

 May fly during the day

 May be found in pets 
mouth

 Cats are the most 
commonly affected 
domestic animal.



Openings 
around chimney

Under loose shinglesDown chimney

Through 
vents

Through open, 
unscreened 
windows

Under or through open doors

Under siding

Under eaves

Common Bat Entry Points



To Capture a Bat:
• When the bat lands, approach it slowly, while wearing leather

gloves, and place the box or coffee can over it.
• Slide the cardboard under the container to trap the bat inside.

If no one exposed – release bat outside.

If person was exposed:
• Tape the cardboard to the container securely, and punch small

holes in the cardboard, allowing the bat to breathe.
• Contact your Local Health Dept. to make arrangements for rabies

testing.





 Hantaviruses are a group of viruses carried
by rodents

 One of them, Sin Nombre virus, is found in
deer mice in North America

 Sin Nombre virus is the cause of hantavirus
pulmonary syndrome in people

 Hantaviruses are rare, but can cause serious
life-threatening illness
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Cumulative (since 1993) Case Count Per State as of January 8, 2016
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Hantavirus - Transmission

• Virus inhaled in aerosolized dust

• Can happen when nests, rodents and excrement are
disturbed in enclosed areas

• In US (and especially in Washington) the Deer Mouse
is only known reservoir host of Sin Nombre virus

• Not all deer mice are infected – infected mice only
shed virus periodically

• Best to assume all deer mice have it and are currently
shedding the virus – ALWAYS TAKE PRECAUTIONS!



White underbelly and throat

Top of 
tail has 

dark 
strip of 

hair

Large 
bulging 

eyes



 Depends on environmental conditions
◦ Temp, humidity, indoors/outdoors, exposure to

sun, rodent’s diet (affects urine chemistry)

 Normal room temperature: 2-3 days
◦ Sunlight decreases viability
◦ Freezing temps can increase virus viability

 Active rodent infestations, in often enclosed
areas, are what leads to human infections



1 part bleach
+

9 parts water
DO NOT SWEEP, DUST or VACUUM!

1. Wear protective equipment (coveralls,
rubber boots, gloves, goggles, appropriate
respiratory protection)

2. Air out the contaminated area

3. Don’t stir-up and breath dust

4. Spray droppings, dead mouse, nesting material
with disinfectant or bleach-water mixture; let soak

5. Wipe up with paper towels or mop up

6. Dispose of waste & dead animals in plastic bag

7. Mop or sponge the area

8. Wash gloved hands before disposing

9. Decontaminate or dispose of  protective coverings

10. Wash hands, shower



Follow basic procedures as discussed 
and for contaminated items:

 Carpets, rugs, upholstered furniture
◦ Steam clean with disinfectant, hot water

 Clothes, bedding
◦ Wash in hot water and detergent, dryer 

heat high

 Books, paper, and other things that
can’t get wet
◦ Expose to sunlight or isolate in non-

infested areas to allow virus to “die out”





• Baylisascaris procyonis
(bay-liss-AS-kuh-ris pro-sigh-OH-nis)

• Raccoon roundworm

• Causes larva migrans in humans
& animals

• Adult worms infest the intestines
of raccoons and dogs



Raccoon Latrines



 Discourage contact with raccoons

 Do not leave food out for raccoons

 Keep food in coon-proof

containers

 Cover sand boxes when not in use

 Clean up brush around property



 Remove feces &
contaminated material –
burn, bury, or send to
landfill

 Avoid getting feces on
hands and clothes

 Use PPE

 Wash hands immediately
afterward with soap &
water.



 Common in parrots, parakeets,
pigeons, doves

 Humans infected from inhaling
contaminated dust from feathers or
bird droppings

 Incubation period: 1-4 weeks

 Disease varies from flu-like illness to
more serious pneumonia-like illness



 Transmit diseases
◦ West Nile virus

◦ St. Louis Encephalitis

◦ Western Equine Encephalitis

 Itchy bites

 Annoying





Horses/mammals, birds mosquitoes



2015 2016



* Preliminary and partial year data only as of September 19, 2016
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 Mosquitoes – Aedes aegypti, A. albopictus – not in WA

 Only 1 in 5 develop symptoms

 Fever, rash, joint pain, red eyes.

 Mild, few days – a week

 Body fluids

 Severe birth defects

 Chikungunya
◦ Fever, joint pain

 Dengue
◦ Fever, headache, pain, joints

◦ Hemorrhagic fever

CDChttp://www.cdc.gov/zika/index.html



Aedes aegypti (Yellow Fever Mosquito)

• Closely associated with humans

– Eggs & larvae in containers

– Adults rest inside houses

– Feed frequently and (almost) exclusively on human
blood

• Originally native to forests in West Africa

• Transported in water storage containers on slave
ships around the world

• Now – in tropical and subtropical climates worldwide

What makes it such a good vector?



Retention ponds, storm drains, ditches, 
wetlands, clogged gutters, buckets, 
containers, tires, canals – basically, 
anything that holds standing water



http://images.google.com/imgres?imgurl=http://www.fairfaxcounty.gov/hd/westnile/images/wheelbarrow.jpg&imgrefurl=http://www.fairfaxcounty.gov/hd/westnile/wnveliminate.htm&h=166&w=221&sz=8&hl=en&start=4&tbnid=elzbERQPdEDCAM:&tbnh=80&tbnw=107&prev=/images?q=wheelbarrow+with+water+in+it&ndsp=20&svnum=10&hl=en&lr=&rls=SUNA,SUNA:2006-23,SUNA:en&sa=N
http://images.google.com/imgres?imgurl=http://www.fairfaxcounty.gov/hd/westnile/images/wheelbarrow.jpg&imgrefurl=http://www.fairfaxcounty.gov/hd/westnile/wnveliminate.htm&h=166&w=221&sz=8&hl=en&start=4&tbnid=elzbERQPdEDCAM:&tbnh=80&tbnw=107&prev=/images?q=wheelbarrow+with+water+in+it&ndsp=20&svnum=10&hl=en&lr=&rls=SUNA,SUNA:2006-23,SUNA:en&sa=N
http://images.google.com/imgres?imgurl=http://www.emhd.com/birdbath2.jpg&imgrefurl=http://www.emhd.com/mosquitoprevention.html&h=322&w=250&sz=36&hl=en&start=334&tbnid=v67BxOhw-6VuvM:&tbnh=118&tbnw=92&prev=/images?q=mosquito+repellent&start=320&ndsp=20&svnum=10&hl=en&lr=&rls=SUNA,SUNA:2006-23,SUNA:en&sa=N
http://images.google.com/imgres?imgurl=http://www.emhd.com/birdbath2.jpg&imgrefurl=http://www.emhd.com/mosquitoprevention.html&h=322&w=250&sz=36&hl=en&start=334&tbnid=v67BxOhw-6VuvM:&tbnh=118&tbnw=92&prev=/images?q=mosquito+repellent&start=320&ndsp=20&svnum=10&hl=en&lr=&rls=SUNA,SUNA:2006-23,SUNA:en&sa=N
http://images.google.com/imgres?imgurl=http://www.miniatures.com/hbs/library/product/22408.jpg&imgrefurl=http://www.miniatures.com/hbs/global/Index2.asp?T=shopping&S=products&I=aa_ProductDetail.asp&P=22408&h=216&w=178&sz=12&hl=en&start=90&tbnid=pz6b-n2t2VqbEM:&tbnh=101&tbnw=83&prev=/images?q=plant+in+clay+pot&start=80&ndsp=20&svnum=10&hl=en&lr=&rls=SUNA,SUNA:2006-23,SUNA:en&sa=N
http://images.google.com/imgres?imgurl=http://www.miniatures.com/hbs/library/product/22408.jpg&imgrefurl=http://www.miniatures.com/hbs/global/Index2.asp?T=shopping&S=products&I=aa_ProductDetail.asp&P=22408&h=216&w=178&sz=12&hl=en&start=90&tbnid=pz6b-n2t2VqbEM:&tbnh=101&tbnw=83&prev=/images?q=plant+in+clay+pot&start=80&ndsp=20&svnum=10&hl=en&lr=&rls=SUNA,SUNA:2006-23,SUNA:en&sa=N
http://images.google.com/imgres?imgurl=http://greatgreengadgets.com/images/rainbarrell.jpg&imgrefurl=http://www.greatgreengadgets.com/&h=244&w=170&sz=16&hl=en&start=101&tbnid=65myHYbsfI-g5M:&tbnh=110&tbnw=77&prev=/images?q=Rain+barrel&start=100&ndsp=20&svnum=10&hl=en&lr=&rls=SUNA,SUNA:2006-23,SUNA:en&sa=N
http://images.google.com/imgres?imgurl=http://greatgreengadgets.com/images/rainbarrell.jpg&imgrefurl=http://www.greatgreengadgets.com/&h=244&w=170&sz=16&hl=en&start=101&tbnid=65myHYbsfI-g5M:&tbnh=110&tbnw=77&prev=/images?q=Rain+barrel&start=100&ndsp=20&svnum=10&hl=en&lr=&rls=SUNA,SUNA:2006-23,SUNA:en&sa=N
http://images.google.com/imgres?imgurl=http://www.s-pengineering.com/images/Gutter2.JPG&imgrefurl=http://www.s-pengineering.com/Home_Inspection/Index.htm&h=450&w=600&sz=95&hl=en&start=4&tbnid=avq9Lbe2MO5SjM:&tbnh=101&tbnw=135&prev=/images?q=clogged+gutter&svnum=10&hl=en&lr=&sa=X
http://images.google.com/imgres?imgurl=http://www.s-pengineering.com/images/Gutter2.JPG&imgrefurl=http://www.s-pengineering.com/Home_Inspection/Index.htm&h=450&w=600&sz=95&hl=en&start=4&tbnid=avq9Lbe2MO5SjM:&tbnh=101&tbnw=135&prev=/images?q=clogged+gutter&svnum=10&hl=en&lr=&sa=X
http://images.google.com/imgres?imgurl=http://www.hardwarestore.com/media/product/103068_front200.jpg&imgrefurl=http://outdoor-living.hardwarestore.com/57-240-swimming-pools/wading-pool-103068.aspx&h=200&w=200&sz=12&hl=en&start=94&tbnid=Quh5hjiZ1MrUPM:&tbnh=104&tbnw=104&prev=/images?q=wading+pool&start=80&ndsp=20&svnum=10&hl=en&lr=&rls=SUNA,SUNA:2006-23,SUNA:en&sa=N
http://images.google.com/imgres?imgurl=http://www.hardwarestore.com/media/product/103068_front200.jpg&imgrefurl=http://outdoor-living.hardwarestore.com/57-240-swimming-pools/wading-pool-103068.aspx&h=200&w=200&sz=12&hl=en&start=94&tbnid=Quh5hjiZ1MrUPM:&tbnh=104&tbnw=104&prev=/images?q=wading+pool&start=80&ndsp=20&svnum=10&hl=en&lr=&rls=SUNA,SUNA:2006-23,SUNA:en&sa=N


For lined or contained water bodies:

 Remove or circulate the water (fountain)

 Add mosquito fish

 Treat using mosquito “dunks” or “bits” from home
and garden stores that contain a larvicide (Bacillus 
thuringiensis israelensis (Bti)); follow the label
directions

For uncontained water bodies that can reach other 
water bodies (retention pond with outlet, ditches, pond 
with stream, etc.): 

• Licensed pesticide applicator needed to apply
larvicides and you may need an NPDES permit



 15% DEET for children max

 30% DEET for adults max

 Select a repellent that offers the best protection

for the time you will be outdoors



 Blood-feeding parasites.

 Most tick species wait on low-lying vegetation
for an animal to brush against them

 Attach by burrowing their mouthparts into the
skin for a blood meal.

 Feed anywhere from 2-10 days
 Transmit
◦ Rocky Mountain Spotted Fever
◦ Lyme Disease
◦ Cause tick paralysis
◦ Relapsing Fever (transmitted by soft ticks – feed only 30-90

minutes at night)



Avoid getting bitten
 Wear long pants and a long-sleeved shirt.

Tuck your pant legs into socks or boots and
shirt into pants.

 Use tick repellent when necessary, and
carefully follow instructions on the label.

 Buddy Checks - Check yourself, your children
and pets thoroughly for ticks. Carefully inspect
areas around the head, neck and ears. Look
for what may appear like a new freckle or
speck of dirt.



 Avoid fast movements if they’re in the
vicinity

 Don’t wear strong smelling cologne or
perfume to work

 Avoid wearing brightly colored
clothing (esp. yellow, orange and red)

 Wear white, green or bright brown

 No teasing . . .



 Beneficial insects – eat insects that damage
shade trees and crops and house flies

 Nests can be in trees, on buildings or under-
ground, depending on species

 Attracted to food at picnics or in garbage cans



 Honey bees, Bumble bees, Orchard
Mason bees

 Non-aggressive if left alone
◦ Critically important pollinators for food

crops

 Attracted to sweet liquids
◦ e.g. regular Coke or Pepsi

 If stung by a honey bee, scrape
stinger out of sting site.



 Aerial nests can be sprayed with aerosol

 Underground nests – use registered hornet & wasp
spray; Direct spray into hole after dark

 In wall voids – call a professional



Safety Precautions

 Cover yourself with thick clothing
◦ head, face, neck, hands

 Wear glasses to protect eyes

 Spray or remove aerial nests during the coolest part
of evening; on a cool day if possible

 Carefully put pesticide into the entrance hole of
ground nests after dark (they may be attracted to the
light of your flashlight)



 Small parasitic insects adapted to living
on the head hairs of humans.

 Presence does not mean a lack of
hygiene or sanitation.

 Acquired by direct head-to-head
contact with an infested person's hair.

 Infrequently transferred by shared
combs, hats, and other hair accessories.

 Not a reason for exclusion from school.





Once a head lice infestation is confirmed:

1. Treat with an approved lice control treatment, carefully 
following treatment directions

2. After treatment, comb the hair with an effective, metal, lice 
removal comb to remove the nits.

3. Get rid of eggs in the sink, toilet, or garbage. Vacuum 
around the area where you were combing out eggs. Both 
people should change their clothes afterwards. 

4. Comb, using the lice comb daily for seven days, and until 
you no longer find any lice or eggs.

5. Most products recommend retreating after 7-10 days.  
Repeat above steps.



Bed 
Bugs



*NPMA Bed Bug Survey Results

**Jack Marlowe    
Eden Advanced Pest Technologies 





Travel

Insecticide Resistance

Used Furniture (infested with bed bugs)

Hitch-hiking



 Found naturally infected w/ >28 human 
pathogens  
 Never proven to transmit any human disease

 Allergic reaction to bites (mild to severe)

 Secondary skin infections from scratching bites

 Mental Health issues
 Anxiety, insomnia, systemic reactions
 Serious social stigma to “having” an infestation  



8 days post-bite

Following first-time exposure to 20-30 bed bugs held in rearing container



14 days post-bite



1 month post-bite



 Work with a pest control company committed to 
using IPM

 Cleaning/sanitation/clutter control

 Resources
◦ DOH Bed Bugs

◦ Pest Press: Bed Bugs

◦ Bed Bug Information EPA

◦ Bed Bug Action Plan for Schools Virginia Tech 
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http://www.doh.wa.gov/CommunityandEnvironment/Pests/BedBugs
http://schoolipm.wsu.edu/pdf/PP4 Bed bugs REVISED.pdf
http://www.epa.gov/bedbugs/
http://www.vdacs.virginia.gov/pesticides/pdffiles/bb-schools1.pdf


Thank You!

Liz Dykstra, PhD, BCE
Public Health Entomologist

360-236-3388
Elizabeth.Dykstra@doh.wa.gov

More Information at:
www.doh.wa.gov/zoonoses

mailto:Elizabeth.Dykstra@doh.wa.gov
http://www.doh.wa.gov/zoonoses



