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To protect and improve the 
Environmental Health and Safety 

condition of schools in Washington state.

Our Mission



Provide technical support & training

 Local Health Jurisdictions (LHJs)

 Schools

Authority

 RCW 43.20.050(2)(c) Adopt rules controlling public 

health related to environmental conditions including but 
not limited to heating, lighting, ventilation, sanitary 
facilities, cleanliness and space in all types of public 
facilities including but not limited to food service 
establishments, schools, institutions, …

 WAC 246-366 

 DOH / OSPI K12 Health & Safety Guide



 Animals 

 Control of Communicable & Zoonotic Diseases
◦ Disinfection and Green Cleaning

 Hazardous Chemicals
◦ Arts, Science Labs, CTE

 Indoor Air Quality
◦ Asthma, Mold, Ventilation, Filtration

 Injury Prevention
◦ Athletics, Playgrounds, Fall Protection

 Integrated Pest Management

 Lighting

 Noise



 Source Control

 Ventilation

 “If there is a pile of manure in the room, do 
not try to remove the odor by ventilation. 
Remove the pile of manure.”

Max Joseph Von Pettenkofer, 1818-1901
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 In a high quality experimental study, the 
average speed of completing academic work, 
based on monitoring of performance of eight 
simulated school work tasks, decreased by 
approximately 1.1% per each 1 °F as 
temperatures increased from 68 °F to 77 °F. 
The number of errors in school work was not 
significantly affected by temperature changes 
in this temperature range.

 Lawrence Berkeley National Labs Indoor Air Qualtiy Scientific Finding Resource Bank 
https://www.iaqscience.lbl.gov/performance-summary

https://www.iaqscience.lbl.gov/performance-summary
https://www.iaqscience.lbl.gov/performance-temp-school
https://www.iaqscience.lbl.gov/performance-temp-school
https://www.iaqscience.lbl.gov/performance-temp-school
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Indoor air quality, ventilation and health symptoms in 
schools:
An analysis of existing information (Daisey, JM, Angell, 
WJ, Apte, MG, Indoor Air 2003;13;53-64.

Reported ventilation and CO2 data strongly indicate that 
ventilation is inadequate in many classrooms, possibly 
leading to health symptoms. Adequate ventilation 
should be a major focus of design or remediation 
efforts.
There is evidence that low ventilation rates and other 
building characteristics can lead to increased incidence 
of respiratory diseases caused by viruses (Brundage et 
al., 1988; Fisk, 2001).
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 Increases in classroom ventilation rates up to 
approximately 20 cfm per student are associated 
with improvements in student performance of a 
few to several percent, with the magnitude of 
improvement depending on the initial ventilation 
rate. Increases of ventilation rates up to 
approximately 15 cfm per student are associated 
with a higher proportion of students passing 
standardized reading and math tests. However, 
data relating ventilation rate with school work 
performance are not extensive.

 Lawrence Berkeley National Labs Indoor Air Qualtiy Scientific Finding Resource Bank 
https://www.iaqscience.lbl.gov/performance-summary

https://www.iaqscience.lbl.gov/performance-summary
https://www.iaqscience.lbl.gov/performance-rates-school
https://www.iaqscience.lbl.gov/performance-rates-school


9http://www.energy.wsu.edu/Portals/0/Documents/Good_Ventilation_is_Essential.pdf

http://www.energy.wsu.edu/Portals/0/Documents/Good_Ventilation_is_Essential.pdf
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 Increased Ventilation – Increased Achievement

 Work performance may be improved from a few 
percent to possibly as much as 10% by providing 
superior indoor environmental quality (IEQ). 

 The economic benefits of the work performance 
improvements will often far outweigh the costs of 
providing better IEQ. 

 Lawrence Berkeley National Laboratories

 https://www.iaqscience.lbl.gov/performance-
summary
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https://www.iaqscience.lbl.gov/performance-summary
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 2012 International Mechanical Code (WAC 51-52) 
 IMC ventilation requirements are based on ASHRAE 62.1
 Codes are minimum.

 Classrooms/computer labs: 10 cfm/person + 0.12 x occupancy
 Default: 15 cfm/person

 Science, art, wood/metal shops:  10 cfm/person + 0.18 x occupancy
 Default: 17 cfm/person for science labs, 

19 cfm/person for art and wood/metal shops. 

Air from these rooms may not be recirculated to other parts of the 
building.

 Exhaust airflow rate:
 sports locker rooms:  0.5 cfm/ft2

 art classrooms:  0.7 cfm/ft2

 science laboratories: 1.0 cfm/ft2

 wood/metal shops:  0.5 cfm/ft2
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 ASHRAE Filter Rating of MERV 8-13
◦ prefilter

 Deepest pleat possible – less resistance

 Tight fit

 Change as needed (3 months)

 Not jut to protect the unit!

 Reduce classroom clutter/furnishings

 Entry mats – cleaned

 Vacuums



14http://www.energy.wsu.edu/Portals/0/Documents/Measuring_CO2_Inside_Buildings-Jan2013.pdf

http://www.energy.wsu.edu/Portals/0/Documents/Measuring_CO2_Inside_Buildings-Jan2013.pdf
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 Associations of Cognitive Function Scores with Carbon Dioxide, 
Ventilation, and Volatile Organic Compound Exposures in Office 
Workers: A Controlled Exposure Study of Green and Conventional 
Office Environments Allen, et al, EPH October 2015

 Methods: Twenty-four (24) participants spent 6 full work days (9 
a.m. – 5 p.m.) in an environmentally controlled office space, 
blinded to test conditions. On different days, they were exposed 
to IEQ conditions representative of Conventional (high volatile 
organic compound (VOC) concentration) and Green (low VOC 
concentration) office buildings in the U.S. Additional conditions 
simulated a Green building with a high outdoor air ventilation 
rate (labeled Green+) and artificially elevated carbon dioxide 
(CO2) levels independent of ventilation.

 Results: On average, cognitive scores were 61% higher on the 
Green building day and 101% higher on the two Green+ building 
days than on the Conventional building day (p<0.0001). VOCs 
and CO2 were independently associated with cognitive scores.

 Conclusions: Cognitive function scores were significantly better 
in Green+ building conditions compared to the Conventional 
building conditions for all nine functional domains. These 
findings have wide ranging implications because this study was 
designed to reflect conditions that are commonly encountered 
every day in many indoor environments.

http://ehp.niehs.nih.gov/15-10037/


 Is CO2 an Indoor Pollutant? Direct Effects of Low-to-Moderate 
CO2 Concentrations on Human Decision-Making Performance
Satish, et al. EHP September 2012

 Results: Relative to 600 ppm, at 1,000 ppm CO2, moderate and 
statistically significant decrements occurred in six of nine scales of 
decision-making performance. At 2,500 ppm, large and statistically 
significant reductions occurred in seven scales of decision-making 
performance 

 Epidemiologic and intervention research has shown that 
higher levels of CO2 within the range found in normal 
indoor settings are associated with perceptions of poor 
air quality, increased prevalence of acute health 
symptoms (e.g., headache, mucosal irritation), slower 
work performance, and increased absence (Erdmann and Apte

2004; Federspiel et al. 2004; Milton et al. 2000; Seppanen et al. 1999; Shendell et al. 2004; 
Wargocki et al. 2000). 
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http://ehp.niehs.nih.gov/1104789/
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 Asthma is a chronic disease that intermittently inflames and 
narrows the airways. 

 Wheezing, breathlessness, chest tightness and coughing. 

 Managed – not cured

◦ Medication

◦ Trigger Control

 Missed school/work - ~8-10%
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 Outdoor Air Pollution
◦ Pollen
◦ Smoke

 Indoor Air Pollution
◦ Rodents
◦ Cockroaches
◦ Dust mites / Dust
◦ Chemicals
◦ Mold
◦ Smoke

 Infections
 Stress/athletics
 Pool chemistry



 Door mats

 Avoid clutter / cleanable surfaces

 Limit hanging items/ T-bar clips

 Premixed clay

 Vinyl/leather furniture

 No pets

 Food storage

 Wash stuffed toys in hot water every 2 weeks

 Markers

 No fragranced products

 No chemicals from home

 Carpet cleaning
19

http://www.doh.wa.gov/YouandYourFamily/IllnessandDisease/Asthma/IntheSchools
http://www.doh.wa.gov/YouandYourFamily/IllnessandDisease/Asthma/IntheSchools
http://www.doh.wa.gov/YouandYourFamily/IllnessandDisease/Asthma/IntheSchools
http://www.doh.wa.gov/YouandYourFamily/IllnessandDisease/Asthma/IntheSchools
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Source: http://www.ewg.org/files/2009/10/school-
cleaners/EWGschoolcleaningsupplies.pdf



 DOH recommends that animals be visitors for 
educational purposes, not residents at school.

 It is a safety issue, an indoor air quality issue, to 
control allergens and asthma triggers, and for the 
welfare of the animals.

 K12 Health & Safety Guide Section O and Appendix F

 Dogs in training

 Service animals 

 Therapy animals

21



 PCBs

 Lead

 Science

 Art

 Shops

 Integrated Pest Management

 “All sources producing air contaminants of public 
health importance shall be controlled by the 
provision and maintenance of local mechanical 
exhaust ventilation systems as approved by the 
health officer.” WAC 246-366-080(2)

22



 Heated thermoplastic extrusion/deposition
 Significant aerosol emission potential

 “High emitters” of ultrafine particles 
 Gases/fumes

 Provide exhaust ventilation 
 Stephens, B et.al. Ultrafine particle emissions from desktop 3D printers, 

Atmospheric Environment 79 (2013) 334-339 

 “caution should be used when operating many printer and filament 
combinations in enclosed or poorly ventilated spaces or without the aid of 
gas and particle filtration systems” Azimi, P et. al. Emissions of Ultrafine 
Particles and Volatile Organic Compounds from Commercially Available 
Desktop Three-Dimensional Printers with Multiple Filaments, Environmental 
Science and Technology, 2016, 50(3), 1260-1268
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http://pubs.acs.org/doi/full/10.1021/acs.est.5b04983


 Children and teens should not use E-cigarettes

 There are safety concerns associated with E-cigarettes, 
especially for children

 Pregnant or breastfeeding women should not use E-
cigarettes

 “Vaping” may not be safer than smoking traditional 
cigarettes

 E-cigarettes may not be helpful to quit smoking

 ASHRAE 62.1 – include in “ETS”

http://www.doh.wa.gov/YouandYourFamily/Tobacco/OtherTobacc
oProducts/ECigarettes
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http://www.doh.wa.gov/YouandYourFamily/Tobacco/OtherTobaccoProducts/ECigarettes
http://www.doh.wa.gov/YouandYourFamily/Tobacco/OtherTobaccoProducts/ECigarettes
http://www.doh.wa.gov/YouandYourFamily/Tobacco/OtherTobaccoProducts/ECigarettes


 Added fragrances can trigger asthma attacks, 
allergies, sensitization.

 Eye, skin, and respiratory irritation.

 “Fragrance” – a thousand components.

 Limonene, pinenes, acetone, ethanol, 
camphor, benzyl alcohol, ethyl acetate, 
limonene, benzene, formaldehyde, 1,4-
dioxane, methylene chloride, acetaldehyde, 
synthetic musks, phthalates, etc.

 Natural oils – lavender, lemon, etc.

 Look for “fragrance-free,” not “unscented”.



 Anne Steinenmann – “all air fresheners tested – even 
those advertised as “natural,” “green,” “organic,” or with 
essential oils – emitted chemicals classified as toxic or 
hazardous, including some with no safe exposure level.”

Hidden Hazards in Air Fresheners and Deodorizers 
http://www.drsteinemann.com/Resources/Air%20Freshener%20Fact%20Sheet.pdf

 Not okay in schools/public places

 Sensitization reactions/asthma

 Respiratory, eye, skin irritation, headaches

 No diffusers, plug-ins, Sensei, candles, etc.

 Particulates/oils spread through room

26

http://www.drsteinemann.com/Resources/Air Freshener Fact Sheet.pdf


Staff and Visitors:

In order to protect fragrance-sensitive 
employees, please do not use or apply 
scented products, including perfume, 

cologne, deodorant, hair products, 
aftershave, nail polish and removers, air 
fresheners, cleaners, and clothing with 

residue fragrance while on these 
premises.

27
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Air Quality

 Air Pollution and School Activities Guide (PDF)
 Asthma and Schools
 Good Ventilation is Essential for a Healthy and Efficient Building, WSU 

(PDF)
 Healthy Air Quality in Schools - Tips for Administrators, Custodians, and 

Teachers
 Improving Indoor Air Quality in King County Schools, Local Hazardous 

Waste Management Program in King County
 Improving Ventilation during Wildfire Smoke Events (PDF)
 Indoor Air Quality Tools for Schools, EPA
 Indoor Air Quality Topics
 Measuring Carbon Dioxide Inside Buildings, WSU (PDF)
 Responding to Indoor Air Quality Concerns in our Schools, 2005 (PDF)
 School Indoor Air Quality Best Management Practices Manual, 2003 (PDF)
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http://www.doh.wa.gov/Portals/1/Documents/Pubs/334-332.pdf
http://www.doh.wa.gov/YouandYourFamily/IllnessandDisease/Asthma/IntheSchools.aspx
http://www.energy.wsu.edu/Portals/0/Documents/Good_Ventilation_is_Essential.pdf
http://www.doh.wa.gov/CommunityandEnvironment/Schools/EnvironmentalHealth/AirQuality
http://www.lhwmp.org/home/publications/publications_detail.aspx?DocID=%2bNZYNQ%2b8WBc%3d
http://www.doh.wa.gov/Portals/1/Documents/Pubs/333-208.pdf
http://www.epa.gov/iaq/schools/index.html
http://www.doh.wa.gov/CommunityandEnvironment/AirQuality/IndoorAir
http://www.energy.wsu.edu/Portals/0/Documents/Measuring_CO2_Inside_Buildings-Jan2013.pdf
http://www.doh.wa.gov/Portals/1/Documents/Pubs/333-076.pdf
http://www.doh.wa.gov/Portals/1/Documents/Pubs/333-044.pdf
http://www.doh.wa.gov/schoolenvironment
http://www.doh.wa.gov/schoolenvironment
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http://www.doh.wa.gov/Portals/1/Documents/Pu
bs/334-332.pdf

http://www.doh.wa.gov/Portals/1/Documents/Pubs/334-332.pdf
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Agricultural Pesticide Drift
Illnesses at schools from exposure to pesticide drift 
(drifting spray and dust from pesticide applications) 
from neighboring farmlands have also occurred. There 
are more than 100 public schools in Washington 
located within 200 feet of agricultural operations and 
more than 200 within one-quarter mile. The proximity 
of schools and agricultural operations presents a risk 
of unintended exposure of students and staff 
to pesticides through drift.
To prevent illness, follow WSU School IPM-Guidelines 
for Schools Next to Agricultural Operations on how to 
communicate with agriculturalists about practices to 
reduce the risk of pesticide drift and on what 
emergency procedures to take if a drift occurs.

http://www.doh.wa.gov/CommunityandEnvironment/Schools/EnvironmentalHealth/Pesticides
http://www.doh.wa.gov/CommunityandEnvironment/Schools/EnvironmentalHealth/Pesticides
http://www.doh.wa.gov/CommunityandEnvironment/Schools/EnvironmentalHealth/Pesticides
https://schoolipm.wsu.edu/documents/2015/09/guidelines-for-schools-next-to-agricultural-operations.pdf


 Close up the building

 Turn off the ventilation

 Keep people indoors

 Stop the application

 Address health concerns

 Report immediately to the WSDA
◦ 1-877-485-7316

 Notify parents/users

 Consult/prepare for post event clean up.
◦ Open windows/ventilate thoroughly

◦ Clean contaminated surfaces – soap and water

◦ Monitor for health symptoms

◦ Replace all air filters

41
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http://www.epa.gov/mold/
mold_remediation.html

http://www.epa.gov/mold/mold_remediation.html
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http://www.cdc.gov/niosh/docs/2013-102/

http://www.cdc.gov/niosh/docs/2013-102/
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Assessment Protocols and Recommended Actions
• Integrated Process
• Moisture and Mold
• Hazardous Materials
• Outdoor Contaminants and Sources
• Indoor Contaminants and Sources
• Heating, Ventilation, and 

Air Conditioning (HVAC)
• Safety

http://www.epa.gov/iaq/schools/pdfs/Energy
_Savings_Plus_Health_Guideline.pdf

http://www.epa.gov/iaq/schools/pdfs/Energy_Savings_Plus_Health_Guideline.pdf
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http://www.epa.gov/iaq/pdfs/moisture-control.pdf

http://www.epa.gov/iaq/pdfs/moisture-control.pdf
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Free ASHRAE download:  
https://www.ashrae.org/resources--
publications/bookstore/indoor-air-quality-
guide

Developed in cooperation with the 
American Institute of Architects, The U.S. 
Green Building Council, the Builders and 
Owners Management Association 
International, the Sheet Metal and Air 
Conditioning Contractors of North America, 
and the U.S. Environmental Protection 
Agency.

https://www.ashrae.org/resources--publications/bookstore/indoor-air-quality-guide


Public Health – Always Working for a Safer and Healthier Washington

Nancy P Bernard, MPH
Nancy.Bernard@doh.wa.gov

360-236-3072

Resources available on my web site:

www.doh.wa.gov/schoolenvironment

Join my list serve for timely information!

http://www.doh.wa.gov/schoolenvironment

