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Understanding the
community health effects of
pollution related to Seattle-
Tacoma International Airport
(SeaTac) operations

a) Airport community health profiles

b) Strength of evidence to date

c) UW School of Public Health Study
on UFP

d) Recommendations to address
health issues
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Presenter Notes
Presentation Notes
This study conducted in 2020 was state funded. Thank you to Senator Keiser and Representative Orwall for sponsoring the work. The Public Health study was a proviso (condition in an agreement) in Washington state’s House Bill 1109 which requests that Public Health – Seattle & King County produce 
Airport community health profiles for a one-mile, a five-mile, and a 10-mile radius of the airport
Comprehensive literature review assessing the strength-of-evidence for health effects of airport operations
Summary of findings of the University of Washington School of Public Health study on ultrafine particulate matter
Recommendations to address health issues related to the impact of the airport on the community.

The results we share with you are descriptive only – it is not possible to causally link the adverse health conditions we’ll discuss to airport-related pollutants. 

The radii of one mile outside of airport, 1-5 miles and 5-10 miles are based on methods from prior studies of airport pollutants. I’m going to refer to these as ‘airport communities’ hereafter. For example, see: Hudda N, Gould T, Hartin K, Larson TV, Fruin SA. Emissions from an international airport increase particle number concentrations 4-fold at 10 km downwind. Environ Sci Technol. 2014 Jun 17;48(12):6628-35. doi: 10.1021/es5001566. Epub 2014 May 29. PMID: 24871496; PMCID: PMC4215878.
https://pubmed.ncbi.nlm.nih.gov/24871496/

See the full PHSKC report: 
https://apps.leg.wa.gov/ReportsToTheLegislature/Home/GetPDF?fileName=Community%20Health%20and%20Airport%20Operations%20Related%20Pollution%20Report_c7389ae6-f956-40ef-98a7-f85a4fab1c59.pdf
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Presenter Notes
Presentation Notes
The majority of people in King County identifying as Black/African American, Hispanic/Latino, and Native Hawaiian/Pacific Islander live in communities within 10 miles of the airport (hereafter referred to as airport communities). A greater proportion of people in these communities are immigrants, and a slightly higher proportion are children, compared to elsewhere in the county.

Nearly three-quarters of people in King County who identify as Black/African American live in airport communities. Similarly, 74.8% of the county’s Native Hawaiian and Pacific Islanders, 57.6% of the county’s Hispanic/Latino, and nearly half of the county’s Asian population call the areas within 10 miles of the airport home. 




WHAT IS THE HEALTH OF
AIRPORT COMMUNITIES
COMPARED TO THE REST

OF KING COP

Compared to the rest of the county, people

in airport communities face disparities in
 Health
* Health risk factors
* Resources

For some measures, health outcomes

worsened with proximity to airport
* Hospitalization rates for heart disease
e Rate of death from all causes
* Rate of death from heart disease
* Life expectancy (2-5 years lower for airport
communities)


Presenter Notes
Presentation Notes
People living within 10 miles of SeaTac airport face disparities in health, resources, and health risk factors compared to the rest of the county. These risk factors increase their vulnerability to more serious health outcomes. In several measures, the rates of poor health outcomes were worse the closer you are to the airport. For example, life expectancy was between 1.7 and 5.0 years lower than that of Balance of County and decreased the closer you are to the airport. 

This snapshot of health conditions experienced by people living within 10 miles of SeaTac airport demonstrates that disparities are present throughout the life course, beginning at birth.



Mothers in airport communities were 43% more likely to
have a premature birth than the rest of King County
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Presenter Notes
Presentation Notes
Births by women in airport communities were more likely to be premature compared to Balance of County.

Infants born to mothers were also more likely to be low birthweight (not shown), and mothers were less likely to have had adequate prenatal care then the rest of the county.

Additional references:
Wing SE, Larson TV, Hudda N, Boonyarattaphan S, Fruin S, Ritz B, et al.2020. Preterm birth among infants exposed to in utero ultrafine particles from aircraft emissions. Environ Health Perspect. 128(4):47002, PMID: 32238012, 10.1289/EHP5732. Link, Google Scholar

https://ehp.niehs.nih.gov/doi/10.1289/EHP7161
“After modeling UFP exposures downwind of LAX, the authors of a new study estimated that pregnant women up to 15 kilometers from the airport could potentially be exposed to concentrations over 2.5 times baseline levels.”

Argys, L M, Averett SL, Yang M. Residential noise exposure and health: Evidence from aviation noise and birth outcomes. Journal of Environmental Economics and Management. 2020: 103. https://doi.org/10.1016/j.jeem.2020.102343.



Airport communities had twice as many children living in
poverty or near poverty than the rest of King County
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Presenter Notes
Presentation Notes
Children and adults living in airport communities were more likely to be in poverty or near poverty compared to the rest of King County

Between 34% and 51% of children were living at less than 200% of the federal poverty level, compared to 15% of children in Balance of County. 



Adults were more likely to be uninsured in airport
communities than in the rest of King County
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Presenter Notes
Presentation Notes
Adults were more likely to be uninsured and not get needed medical care due to cost in airport communities than in Balance of County

The percent of adults with no health insurance in Zones A and B was more than twice the rate in Balance of County. 



Airport communities had a higher rate of hospitalization
from heart disease than the rest of King County
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Presenter Notes
Presentation Notes
Airport communities had a higher rate of hospitalization from heart disease than the rest of King County


Airport communities had a higher rate of hospitalization
from stroke than the rest of King County
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Presenter Notes
Presentation Notes
They also had a higher rate of stroke hospitalizations compared to the rest of the county

Also not shown: higher rate of asthma hospitalizations in 1 to 5 and 5-10 mile areas compared to rest of county


Airport communities had a higher rate of hospitalization
from diabetes than the rest of King County
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Presenter Notes
Presentation Notes
And a higher rate of hospitalizations resulting from diabetes.

Also higher hospitalization rates for asthma, and chronic obstructive pulmonary disease (COPD) (data not shown)



Airport communities had a higher rate of death
than the rest of King County

Death Rate per 100,000 All Causes
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Presenter Notes
Presentation Notes
As mentioned before, people living in airport communities also had a higher death rate than the rest of the county. 

Residents of airport communities had higher rates of death by heart disease, unintentional injury, chronic lower respiratory disease, diabetes, chronic liver disease, and homicide than did people in Balance of County. 



WHAT POLLUTANTS Airport-related Pollutants and Their Likely

RESULT FROM AIRPORT Health Effects
OPERATIONS AND WHAT Noise pollution
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Air pollution
* Respiratory problems
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* Cardiovascular issues

(Hypertension, heart
disease/attack, stroke)

* Nervous system (dementia,
oxidative stress)

* Metabolic issues (Diabetes,
metabolic syndrome)
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Presenter Notes
Presentation Notes
Airport operations result in noise and air pollution. Noise pollution contributes to hypertension and heart disease and likely causes poor school performance among children. 

Air pollutants impact cardiovascular and respiratory systems; can also lead to dementia, neurodegeneration, preterm births, oxidative stress and cancer. 
Oxidative stress = imbalance between free radical activity and antioxidant activity. When functioning properly, free radicals can help fight off pathogens.

The air pollutants related to airport operations include particulate matter of various sizes, ozone, carbon monoxide (CO), nitrogen dioxide (NO2), sulfur oxides (SOx), and other hazardous air pollutants. Fine particulate matter (PM2.5) causes cardiovascular and respiratory problems, and likely causes cancer and central nervous system conditions, including dementia and neurodegeneration. Preterm births are associated with airport-related exposure to UFP, road traffic NO2, and noise pollution.

NOTE on literature review methods: 
The strength-of-evidence criteria used for this analysis were based on the five-level causal framework that the EPA uses to assess air pollutant effects on health when conducting an integrated science assessment (ISA). A relationship is considered causal when multiple, high quality studies conducted by multiple researchers shows that exposure leads to the health outcome in question, the biological pathways of harm are supported by the evidence available, and alternative explanations have been ruled out. A relationship is considered likely causal when multiple, high-quality studies support that exposure leads to the effect, biological pathways are plausible but may be lacking some supporting evidence, and/or potential co-pollutant exposures have not yet been ruled out. 


ARE COMMUNITIES
NEAR AIRPORTS
EXPOSED TO NOISE
AND AIR POLI
FROM AIRPORT
OPERATIONS?

We need to know
more about exposure

e Several studies in urban
areas identified noise and
air pollution related to
airports and adverse health
effects

e 2018 Beacon Hill study
showed that >50% of 24-
hour day-night avg noise
levels over 65 dB (WHO
recommends 45 dB).

* 2019 Puget Sound Clean Air |/

Agency report shows
particulate matter levels
over EPA-recommended
levels 22 days in winter
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Figure 3. Arrival flight paths for Seattle-
Tacoma International Airport. Beacon Hill
neighborhood in yellow. Airport runways
shown as two black lines center-bottom of
image.



Presenter Notes
Presentation Notes
Not enough is known about people’s exposure to airport-related noise and air pollution and the levels of resulting harm to our bodies. We do, however, have evidence in our area and others that noise levels and air pollution are greater than recommended levels near airports.  

Db = decibel
* WHO recommends that aircraft noise levels be reduced to 45 dB during the day and 40 dB at night 


https://www.animations.physics.unsw.edu.au/jw/dB.htm

.

University of Washington air pollution study near SeaTac: Ultrafine
particles (UFP) are emitted from both traffic and aircraft sources
RoadwavFeatu‘re UItra UF Feature

* Ultrafine particles (UFP) emitted from
traffic and aircraft sources

* Particle size distribution and black
carbon concentration distinguish source

e Subsequent studies showed:

* air pollution concentrations inside of
schools near SeaTac mirrored
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Image courtesy of University of Washington, Seattle MOV-UP Team: Elena Austin, Jianbang Xiang, Timothy Gould, Sukyong Yun, Jeff Shirai, David Hardie, Michael
Yost, Timothy V. Larson, Edmund Seto


Presenter Notes
Presentation Notes
The most recent local work is the Mobile ObserVations of Ultrafine Particles (MOV-UP) study led by the UW Department of Environmental & Occupational Health Sciences and the Department of Civil and Environmental Engineering which analyzed the potential air quality impacts of ultrafine pollution particles from aircraft traffic on communities near and underneath Seattle-Tacoma International Airport (Sea-Tac) flight paths. This two-year study, which ended in December 2019, was funded by the Washington State Legislature to assess ultrafine pollution particles within 10 miles of the airport in the direction of aircraft flight. 

The goal was to assess the concentrations of ultrafine particulate matter (UFP) in areas surrounding and directly impacted by air traffic. UFPs are important for us to be aware of and monitor because they are small enough to travel through the bloodstream and result in brain and heart inflammation. UFPs are not regulated by EPA so not systematically monitored.

The team conducted fixed site monitoring and mobile monitoring over course of a year and found that communities underneath and downwind of jets landing at Sea-Tac Airport are exposed to a type of ultrafine particle pollution that is distinctly associated with aircraft. They found that ultrafine pollution particles are emitted from both sources, but the research team found key differences in the particle size and black carbon concentrations emitted.

References
https://doi.org/10.1021/acs.est.0c05933
MOV-UP Project Website: https://deohs.washington.edu/mov-up 
Health Air Healthy schools: https://deohs.washington.edu/healthy_schools#:~:text=The%20Healthy%20Air%2C%20Healthy%20Schools,improving%20air%20quality%20in%20schools.





Airport community residents are
more likely to have health
conditions that increase risk of
pollutants’ adverse effects

 Map shows percentage of residents
with asthma by zipcode, all ages

e Similar pattern for residents with
asthma and above average use of

acute care Color legend

27

Data source: WA all payer claims data, 2017; covers roughly 70% of covered '
residents, 100% of Medicaid and Medicare markets and 50% of commercially
insured market.


Presenter Notes
Presentation Notes
Airport community residents are more likely to have health conditions that increase risk of pollutants’ adverse effects. For example, the percentage of people with asthma is higher in communities near SeaTac than in the rest of the county. The same pattern holds for percentage of residents with asthma and above average use of acute care by zipcode, all ages, 2017 where minimum-maximum is 8% - 22.7%.

Reference:
Workbook: apcd_mapping_asthma_external_v2 (kingcounty.gov)
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Social vulnerability index based on:

* Socioeconomic Status,
* Household Composition/Disability,

* Minority Status/Language,
Housing/Transportation information.
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Presenter Notes
Presentation Notes
Airport community residents are more likely to face multiple social vulnerabilities and resource disparities, as indicated by a social vulnerability index (SVI) developed by King County during the pandemic. 

SVI variables include: Socioeconomic Status, Household Composition/Disability, Minority Status/Language, Housing/Transportation. 
 Percent of individuals below poverty 
 Percent unemployed 
 Per capita income 
 Percent of persons with no high school diploma 
 Percent of persons 65 years of age or older 
 Percent of persons 17 years of age or younger 
 Percent of persons more than 5 years old with disability* 
 Percent of single-parent households, with children under 18 
 Percent minority 
 Percent of persons 5 years of age or older who speak English “less than well” 
 Percent multi-unit structures 
 Percent mobile homes 
 Crowding 
 No vehicle available 
 Percent of persons in group quarters 

References: 
https://kingcounty.gov/depts/health/emergency-preparedness/Community-Resilience-Equity/standards.aspx
https://kingcounty.gov/depts/health/emergency-preparedness/Community-Resilience-Equity/~/media/depts/health/emergency-preparedness/documents/king-county-social-vulnerability-map.ashx


Adults living in south King
County are more likely to
experience food insecurity and
other resource disparities

 Map shows percentage of adults reporting
not enough food to last and didn’t have
money to get more in last year

e Similar pattern for low food access (food
store between 1-10 miles away, among
other measures) based on USDA analysis

I ¥

Data source: WA Behavioral Risk Surveillance System; King
County 2018, 2019, 2020 averages.


Presenter Notes
Presentation Notes
These social vulnerabilities lead to resource disparities, including food insecurity.

Reference:
https://kingcounty.gov/depts/health/data/community-health-indicators/behavioral-risk-factor-surveillance-system.aspx?shortname=Food%20insecurity
https://www.ers.usda.gov/data-products/food-access-research-atlas/



@ New study links historic redlining and air pollution in American cities

New research has revealed how the discriminatory and often racist practice of redlining that started nearly a century ago
influenced who suffers the worst from air pollution in U.S. cities today.
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disparities.
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Source: Lane, Maley M., et. al, "Historical Redlining Is Associated with Present-Day Air Pollution Disparities in U.5. Cities,”
Emvironmental Science and Technology Letters EMILY M. ENG / THE SEATTLE TIMES



Presenter Notes
Presentation Notes
People in airport communities are more likely to be exposed to air pollution, more likely to have health conditions that increase risk of pollutants’ adverse effects, and more likely to face health and resource disparities. Historical practices and systemic racism underlie the disparities. The figure on the right is from a study showing that neighborhoods where redlining, systemic housing discrimination by race, also face disproportionate levels of air pollution. 

We now know that discrimination and oppression can lead to chronic stress which also causes hypertension, other heart conditions and increased depression and anxiety. 

Climate change will make things worse unless we act (“Climate change makes bad things worse” Adrienne Hampton, climate policy and engagement manager for the Duwamish River Community Coalition). 

We have a responsibility to protect the health of people in airport communities and it will take multiple approaches to accomplish this. 

References: 
https://www.seattletimes.com/seattle-news/environment/new-maps-show-strong-correlation-between-redlined-places-in-seattle-and-worse-air-quality/
Redlining's enduring impact shows up in WA pollution disparity - InvestigateWest (invw.org)
https://projects.iq.harvard.edu/files/lancet-reparations/files/the_impact_gone_et_al.pdf
https://www.healthaffairs.org/do/10.1377/forefront.20200220.518458/#:~:text=In%20a%20review%20of%20racial,these%20responses%20can%20be%20harmful.

Environmental justice “is the fair treatment and meaningful involvement of all people regardless of race, color, national origin, or income, with respect to the development, implementation, and enforcement of environmental laws, regulations, and policies.”  (ref: https://www.epa.gov/environmentaljustice). 

https://www.seattletimes.com/seattle-news/environment/new-maps-show-strong-correlation-between-redlined-places-in-seattle-and-worse-air-quality/

THE HEALTH OF AIRPORT
COMMUNITIES RECOMMENDATIONS

e Address the health disparities of airport
communities

* Mitigate the health impacts of airport operations

e Continue development and implementation of
strategies to mitigate airport-related air and noise
pollution

* Implement new technologies to improve
measurement of exposures indoors and outdoors

* Expand the systematic monitoring of pollutants
(both outdoor and indoor exposures) in
residences, schools, childcare settings, and long-
term care facilities

e Support research to address gaps in knowledge



Presenter Notes
Presentation Notes
Prevention and mitigation of airport-related pollution exposures is critical for these communities, given their increased risk of pollutant exposure and underlying health conditions. Our recommendations are general because work is needed in federal, state and local jurisdictions.

We recommend
Implement focused efforts to address the health disparities of airport communities, including mitigating the health impacts of airport operations.
Continue development and implementation of strategies to mitigate airport-related air and noise pollution.
Expand the systematic monitoring of pollutants (both outdoor and indoor exposures) in residences, schools, childcare settings, and long-term care facilities, including the implementation of new technologies to improve measurement of exposures indoors and outdoors.
Support research to address gaps in knowledge, including the levels of pollutant exposure resulting from airport operations, the extent to which outside pollutants infiltrate indoor settings, and the precise mechanisms and degree of harm caused by air and noise pollution.
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