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Increasing Trend of Washington Wildfires and Smoke

• Number of wildfire 
smoke days in WA 
has increased since 
2009-2013

• Fire season in US is 
currently 78 days 
longer than in 19701

(1) USFS Wildland Fire Budget 2015.
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PM2.5 is 90% of the particle mass emitted 
from wildfires 
• Particulate Matter (PM2.5 and PM10)

• Ozone
• Carbon Monoxide 
• Carbon Dioxide

• Hazardous Air Pollutants (HAPs)
• Volatile Organic Compounds (VOCs)
• Nitrogen Dioxide 

Wildfire smoke is a mixture of pollutants

Source: US EPA
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Washington’s Air Monitoring Network
enviwa.ecology.wa.gov

2020 Statewide Smoke Event



• Eye, nose, and throat irritation

• Cough, wheeze, shortness of breath

• Headaches

• Fatigue

• Irregular heartbeat, chest pain 

• Overall increase in hospitalizations & deaths

Minor to deadly responses to wildfire smoke
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These groups make up >40% of Washington’s population.

Sensitive Groups with Increased Risk

• People with health conditions
• Lung & heart diseases
• Respiratory illness
• Diabetes

• People 18 and younger
• People 65 years and older

• Pregnant people
• Outdoor workers
• People of color
• Tribal and indigenous people
• People with low income



1. Stay updated on current and forecast air quality
• Check the air quality index (AQI)

2. Reduce exposure
• Avoid strenuous outdoor physical activity
• Limit time outdoors

3. Stay inside with cleaner indoor air 
• Close windows and doors, unless its too hot to 

maintain safe temperatures 
• Don’t add to indoor air pollution
• Filter indoor air

 HVAC system with a MERV 13 filter
 Portable air cleaner with a HEPA filter 
 DIY box fan filter

• If unable to maintain clean air at home, go elsewhere 
for cleaner air, such as a friend’s or public space

4. Pay attention to symptoms
• Seek medical help if needed

Steps to 
reduce 

exposure 
to smoke



Air quality on Wednesday, 
October 19, 2022 at 

11:51AM

Guidance in 2022
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2023 Engagement Process

1. Operational Engagement
• Listening Sessions w/ school and child care partners, including WIAA (February-April)

2. Technical Engagement
• Meeting with experts to discuss research & scientific evidence 

3. Incorporate feedback into first draft
4. Internal review & discussion 
5. Send draft to external partners for written input & review 
6. Incorporate external feedback w/ more internal review and discussion
7. Process to publication (comms review, graphic design, leadership approval)



Technical Engagement
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Impacts of PM2.5 Exposures in Children

• Findings with most evidence
o Exacerbation of asthma
o Asthma development
o Respiratory infections
o Reduced lung function development

• Growing evidence 

o IQ loss or declines in academic performance

o Neurodevelopmental disorders

o Pediatric cancers

o Increased risks for adult chronic diseases

• Potential for lifelong consequences2

US asthma prevalence1

• Children (<18 yrs): 5.8% 
• Adults:  8.4%

*Sources: [1] US Centers for Disease Control and Prevention. National Current Asthma Prevalence (2020). [2] Brumberg HL et al. Amer Acad Pediatrics, Pediatrics 2021, 147 (6). 
Holm SM. J Exp Sci & Env Epi 2021, 31: 1-20. 
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Differences Between Children & Adults

• Inhalation rates of children higher than adults
• Respiratory system still developing until ~21 years
• Evidence of < nasal breathing in children  increase particles inhaled deeper 

Age Group

Inhalation Rate* 
Compared to Adults  

(21 to <61)
Birth to <1 4.9
1 to <2 5.3
2 to <3 4.2
3 to <6 3.1
6 to <11 1.9
11 to <16 1.2
16 to <21 1.0
Avg 21 to <61 1.0

*Ratio of inhalation rates measured as m3/kg/day
Image: Oberdörster et al. Env Health Perspectives. 
113 (7): 2005. 

Sources: Schittny Johannes. Cell Tissue Res. 2017, 367. US EPA. Exposure Factor Handbook, Chpt 6: Inh Rates. Tab 6-14. Sept 2011. Bennett WD et al. J Tox & Env Health, Part A, 
2008 (71). 
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Physical Activity Increases Breathing Rate

Children 1 to <16:

Compared to Sedentary:
Inhalation 
Increases:

Light Intensity ~2.5X

Moderate Intensity ~4.5X

High Intensity ~8.5X

• Similar trend for all age groups, including adults
• Increased Breathing Rate  Increased inhalation of PM2.5

Source: US EPA. Exposure Factor Handbook, Chpt 6: Inhalation Rates. Table 6-2. Sept 2011.
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Physical Activity Levels

Sedentary Light 
Activities

Moderate 
Activities

Vigorous 
Activities

No activity Little physical effort that 
doesn’t make you breathe 
harder than normal

Moderate physical effort 
that makes you breathe 
somewhat harder than 
normal

Hard physical effort that 
makes you breathe much 
harder than normal

Examples:
Sleeping, napping

Examples:
Playing board games, 
throwing and catching 
while standing, block 
stacking

Examples:
Yoga, shooting 
basketballs, dance 
instruction, ping pong

Examples:
Running, jogging, 
basketball, football, 
soccer, swimming, 
cheerleading, jumping 
rope

Source: Children’s Health & Wildfire Smoke Exposure Workshop, Workshop Recommendations. Jan 24, 2022. 
CDC Examples of Intensity Levels: https://www.cdc.gov/nccdphp/dnpa/physical/pdf/pa_intensity_table_2_1.pdf 
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Where are children exposed to PM2.5?

• Depends on many factors
• Level of outdoor PM2.5, age, activity intensity level, amount of time indoors/outdoors and infiltration indoors. 

• Even short durations of high intensity activity outdoors during poor air quality can significantly elevate daily 
exposure for children.



Operational Engagement
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Who did we engage with?

• LHJ school group
• School Nurses
• Washington State Department of Children, Youth, & Families 
• Washington Interscholastic Activities Association
• Association of Washington School Principals
• Risk management Groups
• Wildfire Smoke Impacts Advisory Group
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Key Themes from Listening Sessions

• Be specific & clear: reduce gaps & vagueness
• Make more generalizable to children’s activities beyond school
• Tension around recommendation to move or cancel games & practices at 

“Unhealthy for Sensitive Groups” (orange)
• Keep 2-pager format as quick information for making decisions
• Include more information about monitoring, forecasts and using low-cost sensors
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Feedback & Ways Addressed in Proposed Draft

Clear & easy, gaps in the exposure duration are challenging
 Closed the gap in time between recommendations
 Combined the top two rows to address up to an hour
 Combined the unhealthy with very unhealthy/hazardous column

Adaptable for additional activities and the term “children” is unclear
 Shifted focusing in rows on activity duration (rather than activity, like PE)
 Added row for activities >4 hrs to get at all-day/overnight camp and others longer activities
 Included “youth” every time we indicate “children” 
 Add more fall sports & relevant examples to list of activities (including child care and younger kids)

2-pager for immediate decisions & sharing, but more detail still helpful
 Kept 2-pager, added more detailed below in appendix
Wanted additional information on low-cost sensors – created an appendix 

Disagreement about level for canceling/moving games & practices
 There’s a lot on the line when canceling events (mental & social impacts)
Now a 1-4 hour category (instead of just 1 hr from combination above)
Maintained in “Unhealthy for Sensitive Groups” but left flexibility for local decision making
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Unhealthy for Sensitive Groups at 1-4 hours

We heard different interpretations of this section, 
including the following:
 
1. Limit to light intensity activities
2. Limit to a 1-hour total duration with moderate 

intensity activities
3. Move to an area with safer air quality, either indoors 

or a different location
4. If none of the above can happen, then cancel
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1. To what children and youth activities does 
this guide apply?

2. What is the rational for the 
recommendations in this guide?

3. What is different about children and youth 
compared to adults?

4. What does “consider canceling” mean in 
the Unhealthy for Sensitive Groups 
category for 1-4 hours of activity

5. What about indoor activities when outdoor 
PM2.5 levels are very high?
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Smoke from Fires 
Toolkit

https://doh.wa.gov/
community-and-
environment/air-
quality/smoke-
fires/smoke-
wildfires-toolkit
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Smoke from Fires Webpage

Available in 9 languages

www.doh.wa.gov/smokefromfires 
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WA Smoke Blog
wasmoke.blogspot.com
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• EPA initiated change in some thresholds 
with revision of the annual PM2.5 
National Ambient Air Quality Standard 
(NAAQS)

• Expect more “Moderate” (yellow) days 
in particular
o Impacts guidance for children and 

youth with health conditions

• Lowers the threshold for recommended 
school closures and outdoor event and 
activity cancellations at “Very 
Unhealthy” (purple)
o See Closures Guidance—updates 

coming soon.

Coming May 5: Updates to AQI 

Source: Final Updates to the Air Quality Index (AQI) for Particulate 
Matter - Fact Sheet and Common Questions (epa.gov)
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1. Wildfire Smoke Basecamp

Collaborative workspace to share resources, discuss  
wildfire season needs, and network with federal, 
state, tribal, and non-governmental organizations 
across the Pacific Northwest and nationally.

Wildfire Smoke Response Groups

Email Julie.Fox@doh.wa.gov to join these.

2. WA Wildfire Smoke Interagency
Coordination Group
Practitioners focusing on wildfire smoke response 
across a wide range of agencies in Washington. 
Pre-season meeting and then during wildfire season 
meets as-needed to discuss pressing response items.
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Smoke Ready

“Being smoke ready means that communities and individuals have the knowledge 
and ability to stay reasonably safe and healthy during smoke episodes.” 

– Interagency Wildland Fire Air Quality Response Program

1. Know sources of air pollution and how to access forecast and 
current air quality conditions

2. Know what’s in smoke and why it’s bad for health
3. Know the health effects and symptoms of exposure to smoke 

and who is at risk 
4. Know how to reduce exposure to smoke and have the 

resources and ability to do so



@WADeptHealth

Discussion & Questions

Julie Fox, PhD, MHS
Air Quality Epidemiologist

Julie.Fox@doh.wa.gov 

Acknowledgement: The work presented here was developed with the contributions and input of many 
practitioners and experts from across Washington and beyond, including members of the WA Wildfire Smoke 
Impacts Advisory Group. In particular, the children and youth activities guide revisions presented here relied 
heavily on the efforts of Kaitlyn Kelly (while at DOH), Kim Sanchez, and Orly Stampfer. Thank you, all!



To request this document in another format, call 1-800-525-0127. Deaf or hard of
hearing customers, please call 711 (Washington Relay) or email civil.rights@doh.wa.gov. 
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