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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
Presentation Notes
This study and work is state funded. Thank you, Senator Keiser and Representative Orwall for requesting and sponsoring the work. The Public Health study was a proviso 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. 

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/
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Presenter
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.



WHAT IS THE HEALTH OF
AIRPORT COMMUNITIES
COMPARED TO THE REST

OF KING COUNTY2

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
* Rate of death from all causes
* Rate of death from heart disease
 Life expectancy (2-5 years lower for airport
communities)


Presenter
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. 

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
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.



Airport communities had twice as many children living in
poverty or near poverty than the rest of King County
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Presenter
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


Adults were more likely to be uninsured in airport
communities than in the rest of King County

Uninsured (age 19-64)
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Presenter
Presentation Notes
Adults were more likely to be uninsured and not get needed medical care in airport communities than 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
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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Airport communities had a higher rate of hospitalization
from diabetes than the rest of King County
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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
Presentation Notes
As mentioned before, people living in airport communities also had a higher death rate than the rest of the county. Overall, and for heart disease, cancer and additional types of death. 


WHAT POLLUTANTS Airport-related Pollutants and Their Likely

RESULT FROM AIRPORT Health Effects
OPERATIONS AND WHAT Noise pollution

{ )

ARE THE LIKR‘.’ * Hypertension & Heart disease

IMPACTS? * Poor school performance

| — among children

Air pollution
* Respiratory problems
(asthma, respiratory diseases)

* Cardiovascular issues

(Hypertension, heart
disease/attack, stroke)

* Nervous system (dementia,
oxidative stress)

e Metabolic issues (Diabetes,
metabolic syndrome)

* Reproductive health |
concerns A



Presenter
Presentation Notes
Noise pollution contributes to hypertension, heart disease, and poor school performance.

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.
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Presenter
Presentation Notes
Not enough is known about people’s exposure to airport-related noise and air pollution and the 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

MOV-UP Study Objectives

Study the implications of air traffic at Sea-Tac

Assess the concentrations of ultrafine particulate matter (UFP) in
areas surrounding and directly impacted by air traffic

Distinguish between and compare concentrations of aircraft-
related and other sources of UFP

Coordinate with local governments, and share results and solicit
feedback from community



Ultrafine

Particles
(UFPs)

Ultrafine Particles unregulated but
potentially important in determining
health outcomes

Health Effects more uncertain compared
to PM, ., associated with neurological and
birth outcomes

Important sources include diesel
combustion (truck traffic, aircraft), wood-
smoke and photochemical processes

Variable spatial and temporal distribution



Important
characteristic of
Ultrafine Particles

They have a larger surface
area, relative to their size.

They are small enough to
enter the bloodstream, cross
the placenta, and cross the
blood-brain barrier.

Because they are small, they
have very little mass.

They are measured
differently than PM, ¢ (count
for UFP vs mass for PM, ¢)

/ / \ \ / / \ \
Coarse particules Fine particules
Upper respiratory tract Lower respiratory tract

Very fine particules
Alveolus

Ultrafine particules
Blood/Whole body
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Study Findings

pollution around Sea-Tac Airport

A policy brief for the Washington State Legislature

Summary

Communities underneath and downwind of

jets landing at Seattle-Tacoma International
Airport are exposed to a type of ultrafine particle
pollution that is distinctly associated with aircraft,
according to a 2019 University of Washington
(UW) study that is the first to identify the unique
signature of aircraft emissions in Washington.

The finding comes from the two-year Mobile
ObserVations of Ultrafine Particles (MOV-

UP) study funded by the Washington State
Legislature and led by the UW Department of
Environmental & Occupational Health Sciences
and the Department of Civil and Environmental
Engineering.

The MOV-UP study examined the air-quality
impacts of aircraft traffic on communities located

The discovery creates opportunities to investigate
the health effects of aircraft-related pollution, how
different neighborhoods are impacted by it and
specific interventions to reduce people’s exposure
to these pollutants.

Previous studies have linked exposure to ultrafine
pollution particles to breast cancer, heart disease,
prostate cancer and a variety of lung conditions.

This policy brief describes some of the remaining
knowledge gaps about aircraft-related pollution.

It also proposes next steps that state legislators
can take to better understand the health impacts
of ultrafine particle pollution and to protect the
health of people who live and work in the vicinity
of Sea-Tac Airport.

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

* Total concentration of UFP (10 - 1000 nm) did not
distinguish roadway and aircraft features.

e The spatial impact of traffic and aircraft UFP
emissions can be separated using a combination of
mobile monitoring and standard statistical methods.

* There are key differences in the particle size
distribution and the black carbon concentration for
roadway and aircraft features.

* Fixed site monitoring confirms that aircraft landing
activity is associated with a large fraction of
particles between 10-20 nm.

MOV-UP Project Website
https://deohs.washington.edu/mov-up



https://deohs.washington.edu/mov-up

Next Steps

Knowledge Gaps

Gap # 1: What are the health effects of
aircraft UFP?

Gap # 2: What can we do to reduce
human exposures to UFP?

Gap # 3: How are concentrations of UFP
changing in different communities?

Current Projects
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School Resilience to Air Pollution (ned
by the cities of Burien, Des Moines,
Federal Way, Normandy Park, SeaTac)

Does vegetation help mitigate roadway
and aircraft-related air pollution in
Seattle? (Funded by UW Earthlabs)

Characterizing the chemical content of
urban nanoparticles will advance our
understanding of sources and impacts on
communities. (Funded by UW EDGE)



THE HEALTH OF AIRPORT
COMMUNITIES RECOMMENDATIONS

e Address the health disparities of airport
communities

e Mitigate the health impacts of airport operations

* 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
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. 

Defining airport community and scale of impact

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.



THE HEALTH OF AIRPORT i ,
COMMUNITIES King County’s Next Steps

* King County’s 2020 Strategic Climate Action Plan
calls for a Joint Aircraft Emissions Technical and
Community Task Force.

* Review methodologies to account for aircraft
emissions

* Recommend a baseline level for King County’s
emissions inventory.

e Evaluate the effectiveness and feasibility of strategies
to reduce aircraft emissions.

. Kin% County will partner with regional agencies
such as the Puget Sound Regional Council, Puget
Sound Clean Air Agency, and the King County
Cities Climate Collaboration to advocate for a
regional aﬁproach to aircraft transportation
planning that can reduce aircraft greenhouse gas
emissions.



Presenter
Presentation Notes
King County’s 2020 Strategic Climate Action Plan establishes a priority action that requires staff from King County Public Health and the Climate Team to establish a Joint Aircraft Emissions Technical and Community Task Force. 
Comprised of scientists, community, airport and municipal representatives, this taskforce will review methodologies to account for aircraft emissions and recommend a baseline level to include in King County’s countywide emissions inventory. 
This taskforce will also evaluate the effectiveness and feasibility of strategies to reduce aircraft emissions and will report its findings in the 2023 Strategic Climate Action Plan biennial report. 
King County will also partner with regional agencies, including the Puget Sound Regional Council, Puget Sound Clean Air Agency, and the King County Cities Climate Collaboration, to advocate for a regional approach to aircraft transportation planning with the goal to reduce aircraft greenhouse gas emissions. 
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