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To protect and improve the 
Environmental Health and Safety 

condition of schools in Washington state.

Our Mission



 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

Indoor Air Quality Principles
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 Door mats

 Avoid clutter / cleanable surfaces

 Limit hanging items/ T-bar clips

 Vinyl/leather furniture

 Animals

 Food storage

 Water based/low VOC markers

 No fragranced products

 No chemicals from home

 Premixed clay

 Carpet cleaning

 Wash stuffed toys in hot water 

every 2 weeks

Control Asthma Triggers
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 Added fragrances can trigger asthma attacks, 
allergies, sensitization.

• People on the autism spectrum particularly impacted.

 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.

 A primary source of IA and OA pollutants.

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

 New Fragrance-Free Toolkit from UCLA 
https://csw.ucla.edu/about/fragrance-free/

Perfumed, Fragranced, & Scented

https://csw.ucla.edu/about/fragrance-free/


Research Study 

Fragranced consumer products:  exposures and 
effects from emissions, Anne Steinemann

Air Qual Atmos Health, 20 October 2016

• 35% of population reported health problems
• Half disabled 

• 15% have lost workdays or a job due to exposure in 
the workplace

• 20% would leave quickly if fragranced products

• 50%+ would prefer fragrance-free public places –
hotels, airlines, healthcare, work

• 53% support fragrance-free workplace policies
• 20% opposed

• 18% unable/reluctant to use public toilets due to 
scented sprays

• 14% unable/reluctant to wash hands with 
fragranced soap



 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

 Persistent exposure to lavender products is associated with 
premature breast development in girls, according to new 
research by NIEHS scientists. 

 The findings also reveal that chemicals in lavender oil and 
tea tree oil are potential endocrine disruptors... 

https://factor.niehs.nih.gov/2019/9/feature/3-feature-lavender/index.htm?utm_source=efactor-
newsletter&utm_medium=email&utm_campaign=efactor-newsletter-2019-September

 Not okay in schools/public places

 Sensitization reactions/asthma

 Respiratory, eye, skin irritation, headaches

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

 Particulates/oils spread throughout room

Essential Oils / Natural Air Fresheners
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American Lung Association Sample Fragrance-Free School Policy 
http://www.healthyschools.org/documents/fragrance-free-policy-sample-updated.pdf

http://www.drsteinemann.com/Resources/Air Freshener Fact Sheet.pdf
https://factor.niehs.nih.gov/2019/9/feature/3-feature-lavender/index.htm?utm_source=efactor-newsletter&utm_medium=email&utm_campaign=efactor-newsletter-2019-September
http://www.healthyschools.org/documents/fragrance-free-policy-sample-updated.pdf




Makerspaces
What requires local exhaust ventilation?

What other safety requirements?

WAC 246-360-080/110/120/140

 3D Printers

 Laser Engravers

 Hot Wheels 

 LEGO WeDo coding sets

 Paints

 Glue/Hot Glue

 Clay/Glazes/Kilns

 Printers

 Cardboard Cutters

 Sewing Machines

 Circular Knitting looms

 Blenders & Cooking Supplies



Healthy Air Quality in Schools - Tips for Administrators, Custodians, and Teachers

https://www.doh.wa.gov/CommunityandEnvironment/Schools/EnvironmentalHealth/AirQuality


IAQ Research
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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.

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.

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).



 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

Outside Air

1
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https://www.iaqscience.lbl.gov/performance-summary
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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. 

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

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


 Is CO2 an Indoor Pollutant? Direct Effects of Low-to-
Moderate CO2 Concentrations on Human Decision-
Making Performance 

https://ehp.niehs.nih.gov/doi/10.1289/ehp.1104789

Satish, et al. EHP September 2012

 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). 

Carbon Dioxide and Performance
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https://ehp.niehs.nih.gov/doi/10.1289/ehp.1104789
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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 just to protect the unit – Filter the outside air!

 Reduce classroom clutter/furnishings

 Entry mats – cleaned regularly

 Vacuums with HEPA filters



Ventilation in the Codes
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 2015 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 ft2

 Default: 15 cfm/person

 Science, art, wood/metal shops:  10 cfm/person + 0.18 x ft2

 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.

WAC 246-366-080 Ventilation.
(1) All rooms used by students or staff shall be kept reasonably free of all 
objectionable odor, excessive heat or condensation.
(2) 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.



Codes – Natural Ventilation
WAC 51-11C – 2015 International Energy Conservation Code

C403.6 Dedicated outdoor air systems (DOAS). (This section is Optional 
through 6/30/2017; it becomes Prescriptive as of 7/1/2017). For office, 
retail, education, libraries and fire stations, outdoor air shall be 
provided to each occupied space by a dedicated outdoor air system 
(DOAS) which delivers 100 percent outdoor air without requiring 
operation of the heating and cooling system fans for ventilation air 
delivery. 

Exceptions: 

Occupied spaces that are not ventilated by a mechanical ventilation 
system and are only ventilated by a natural ventilation system per 
Section 402 of the International Mechanical Code. 

WAC 51-52 – 2015 International Mechanical Code 

402.1 Natural ventilation. Natural ventilation of an occupied space 
shall be through windows, doors, louvers or other openings to the 
outdoors. The operating mechanism for such openings shall be 
provided with ready access so that the openings are readily 
controllable by the building occupants.

402.2 Ventilation area required. The minimum openable area to the 
outdoors shall be 4 percent of the floor area being ventilated.







Portable Plans



Plans – Continued



Ventilation and Portables

 OA needs to be continuous in portables. 

 The 6’x4’ windows will need to be open all the way 
constantly to properly ventilate.

 Heating and cooling with the windows open? 

 If windows are closed because of heat, cold, wind, 
rain, pollen, or air pollution then CO2, chemicals, and 
body odors will rapidly build up. 

 Well insulated and sealed for energy efficiency with 
large, energy efficient, low-E, tinted windows. 

 The bathroom exhaust fans designed to only operate 
with the light is on and the bathroom occupied. 

 The OA calculation for the design was based on an 
occupancy of 27 on each side. 



DOAS vs. Natural Ventilation

The original proponent of the DOAS provision stated that in their 
opinion natural ventilation is a great option for many spaces when 
outdoor conditions are suitable, but is not a good idea as the sole 
source of ventilation particularly for high occupant density spaces. 

They recommend a hybrid approach with a DOAS sized for the full 
ventilation load and operable windows with HVAC system lock-out 
controls when the windows are opened, as the most energy 
efficient solution.

L&I:  ~25% of the permitted portable buildings required to have 
DOAS are installing them. The remaining 75% are going with either all 
natural ventilation or partial ventilation through the HVAC system 
and the remaining balance via natural ventilation. 

In a recent instance the portable classroom manufacturer offered to 
include with their building a DOAS or operable windows sized for 
ventilation, and the school district chose operable windows. 



Smart Buildings Center, NW Energy Efficiency Council (NEEC)

https://www.smartbuildingscenter.org/tool-library/

Lending “library” of diagnostic tools.

CO, CO2, data loggers, power meters, lighting loggers, infrared 
cameras, liquid and air flow measurement devices, etc. 

Free of charge. Shipping or pick up Tues-Thurs 9-4. 

Guidance on how to use/interpret data.

Library of videos and application notes.

Tool-library@smartbuildingscenter.org

206-538-0685

You can subscribe for updates.

Tool Lending Library

https://www.smartbuildingscenter.org/tool-library/
mailto:Tool-library@smartbuildingscenter.org


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

360-236-3072

Resources available:

www.doh.wa.gov/schoolenvironment

Join my list serve for timely information!

THANK YOU!




