SAMP important dates
Draft EIS release: 5/22/2026 (60 day comment period)

6.9.2026 Port Commission Meeting - StART’s activities in 2025/26 update. Port’s
headquarters — Pier 69 — 2711 Alaskan Way, Seattle, WA 98121. The meeting is scheduled
to start at noon; the StART item is the second briefing on the agenda and should startin the
1:30/2:00 PM timeframe.

6.11.2026 — Port of Seattle presenting at Des Moines City Council
6.15.2026 — Port of Seattle presenting at Burien City Council

Port Public Meetings:

6.22.2026 (6-8pm) - Glacier Middle School Entrance lobby/commons 2450 S 142nd St
Sealac, WA 98168

6.23.26 (6-8pm) - Mount Rainier High School Cafeteria space 22450 19th Ave S. Des
Moines, WA 98198

6.25.26 (6-8pm) — Wildwood Elementary School Multipurpose room 2405 S 300th St
Federal Way, WA 98003

6.27.26 (10am-12pm) - Gregory Heights Elementary School Cafeteria and gym 16201 16th
Ave SW Burien, WA 98166

City of Des Moines/City Burien Public Meeting: 7.14.2026 (6pm)

Comment period ends: 7.21.2026



Tips for providing meaningful public comment

The official public comment period is open from October 21 through December 13, 2024.
Ensure your comments are submitted within the deadline: December 13, 2024.

Comments should be submitted following the guidance provided on the EA project website:
https://wwsv.qirportprojects.net/sampnipenvironmentalreview/con tact/

Focus on your concerns related specifically to the SAMP and EA (1e., growth in flights) and
how the projects and/or growth in operations will affect the quality of life in your community.
Encourage the Port to work with local jurisdictions as the airport expands to encourage mutual
prosperity for the Airport and airport neighbors.

The EA identifies specific impacts in airport-adjacent communities and specific mitigation
plans should be established in collaboration with these communuties.

Encourage the use of supplemental noise metrics. The DNL noise metric does not reliably
represent residents’ daily experience related to aireraft noise, particularly increases in
operations. The 20% increase in operations results in only a slight increase m DNL 65
exposure, but 20% more noise events will be noticed. The Port and FAA should include

sunnlemental paica metrics a3 nart of the Part 150 Nois¢ Studv updafe to ensure both the Port

Cumulative relevance: Supports the argument that combined exposure activates

multiple biological pathways.

8. USC Keck School of Medicine - LAX Inflammation Study

Why it matters: Direct human health evidence near a major airport.

Finding: Aircraft-related UFPs triggered different inflammatory markers than roadway
UFPs in adults with asthma.

Cumulative relevance: Shows exposures are biologically distinct, strengthening

cumulative-risk framing.



Mr. Steve Rybolt

Port of Seattle, Aviation Environment and Sustainability
P.O. Box 68727

Seattle, WA 98168

Dear Mr. Rybolt:

Thank you for the opportunity to comment on the Seattle-Tacoma Sustainable Airport Master Plan
Fnvironmental Assessment. As a resident of Des Moines, Washington, I am impacted by
operations at the airport on a daily basis. Having reviewed both the Sustainable Airport Master
Plan and the Environmental Assessment, I would like to share my comments related to the
environmental assessment and increased operations at SEA.

[Sample Aireraft Noise Comment Language]

Though according to the recently released environmental assessment, noise exposure will not
exceed NEPA thresholds; the expansion of operations at SEA will result in increased impacts,
particularly for nearby communities. The DNL 65 dBA contour will expand, resulting in
“significant” aircraft noise exposure for more residents and noise-sensitive facilities, including
local schools and nursing homes. This increase in noise exposure will result in higher levels of
annovance, interruptions in conversations and leisure activities, and sleep disruption. Exposure
fo aircraft noise has also been recognized as impeding learning and affecting health, especially
for susceptible populations including children and the elderly.

The emvironmental assessment does not identify any mirigations to address the increase in noise
exposure. Instead, it references the ongoing Part 150 update. It is imperative that the Poit’s update
of the Part 150 study includes both abatement meastres to reduce noise exposure and mitigation
efforts, such as sound insulation for eligible homes and schools.

[Sample Noise Metrics Comments Language]

Given the significant increase in the number of aircraft operations/overflights and quieter arreraft
(per event), the DNL noise metric does not adequately reflect residents’ experiences with aircraft
noise. Supplemental metrics, including the Number-of-Events-Above (NA) and NA night, should
be utilized in the FAR Part 130 study to provide decision-makers and the public with a
comprehensive understanding of both existing conditions and future changes, including those
projected for the SAMP (2032). These metvics should also be considered when evaluating potential
noise abatement strategies that can be applied beyond the DNL 65 dB.A contours, as practiced at
other airports in the United States.



The FAA's Neighborhood Environmental Survey confirmed that community noise annoyance is
significantly higher than historically recorded. According to the study, 60-70% of residents are
“highlv annoyed” at noise exposure levels of DNL 65 dBA, and 27-37% are “highly annoyed” at
levels down to DNL 35 dBA. While federal regulations mandate the use of DNL 65 dBA for certain
policy decisions, impacts on residents outside this exposure level should be considered during
noise compatibility planning. For SEA to truly support “sustainable” growth, it must consider the
impacts on neighboring jurisdictions and the quality of life in those communities.

[Sample Air Quality Comments Language]

Air quality is another major concern for communities surrounding the airport. The environmental
assessment indicates increases in all evitical air pollutants. Although these increases do not exceed
significance thresholds, they will impact our residents, particularly vulnerable populations such
as those with asthma, other respiratory conditions, and the elderly.

[Closing]

While we acknowledge the benefits the airport brings to our region, it is important that growth is
sustainable and does not benefir the region with only those close-in communities bearing the
burden in terms of emvironmental impacts and reduced quality of life. There are very few
mitigation measures identified in the environmental assessment. There seems to be minimal effort
to protect our quality of life and to protect the learning and health of the children who have no
choice but to live in these communities. Please bear in mind the greatest burden is placed on those
who live adjacent to the airport and below the arival and departure flight paths and special
consideration should be made to understand and manage those impacts to help maintain our

quality of life.

Thank you for taking the time to review my comments. Please make every effort to encourage a
truly sustainable future for Seattle-Tacoma International Airport which can only be accomplished
through collaboration in managing the growth and impacts of the burdens placed on neighboring
communities.

Sincerely,

[First Name, Last Name]
[City, State]

[Email Address] (Optional)



FORMAL COMMENT by Jeffrey Bogen, Des Moines Resident, 5/28/2026

SAMP EIS - Environmental Impact Statement

Health Impacts Cumulative Effects Missing In SAMP EIS

Complete Cumulative Effects Exposure Near SEA - Missing in SAMP EIS
Cumulative Effects, SAMP EIS, Section 5.4 does not include the fundamental

environmental analysis needed and expected in a professional EIS. Cumulative impacts
need to analyzed not just int terms of additional action alternatives for each SEPA element
but also include the associated cumulative effects for the entire SAMP. While many of the
baseline and individual additive environmental data is included in the report, there is no
cumulative effect reviewed for these additive environmental stress factors.

Communities near SEA face a layered pollution burden from aircraft ultrafine particles
(UFPs), roadway traffic emissions, and other environmental stressors. Scientific evidence
shows that aircraft-related UFPs are distinct, additive, and biologically active in different
ways than roadway UFPs. This makes cumulative exposure — not aviation alone — the
correct and scientifically supported framework for assessing health risk.

t Cumulative Effects shoul in the SE
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MULTIPLE, DISTINCT BIOLOGICAL PATHWAYS

e Aircraft UFPs — smaller size —> deeper lung penetration

e Roadway UFPs — higher BC/organics —> oxidative stress

e Combined exposure —> additive + interactive effects
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e Cardiovascular stress
®» Respiratory inflammation
e Disproportionate impact on near-airport communities

Addressing all sources and stressors is essential to reduce cumulative
exposure and protect the health of near-airport communities.

SEA SAMP EIS Cumulative Effects should consider the following science which is well
documented in the 10 peer reviewed studies which are included at the end of this
paper.

1. Aircraft Takeoffs and Landings Create Intense UFP Spikes

« Aircraft operations generate sharp, short-duration UFP plumes with particle sizes in
the smallest, most biologically reactive modes.

e Monitoring studies around major U.S. airports show aircraft UFP signatures
detectable up to ~10 miles downwind, far beyond the 1 km range historically
d for SEAin: Austin E, Xiang J, Gould T, et
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COVID-era reductions in air traffic produced large, immediate drops in UFP
concentrations, confirming airports as major episodic sources.

2. Aircraft and Roadway UFPs Are Distinct and Additive

« Aircraft UFPs: smaller particles, different chemical signatures, deeper lung
penetration.

» Roadway UFPs: higher black carbon and organic fractions, strong oxidative stress
potential.

« Studies show these sources can be chemically and physically distinguished,
meaning they do not “double count” each other.

3. Combined Exposure Activates Multiple Biological Pathways

« Toxicology literature shows smaller particles (aircraft) and carbon-rich particles
(roadway) trigger different inflammatory responses.

e This supports a cumulative-risk model: multiple sources > multiple pathways ->
higher total burden.

4. Near-Airport Communities Face Multiple Stressors

Beyond UFPs, the SAMP also introduces these additional project related factors which
should be cumulatively analyzed for total EIS health impacts

« Chronic noise exposure

« Heat-island amplification

« Higher traffic density

¢ Socioeconomic vulnerability

« Preexisting respiratory and cardiovascular conditions

These factors interact, amplifying health impacts.

Conclusion

Aircraft emissions add a distinct, biologically meaningful layer of exposure on top of
roadway pollution, and the near airports experience at SEA due to SAMP will these
additional cumulative exposures simultaneously. A cumulative-risk framework analysis, is
missing in SAMP EIS, and should be required for accurate public-health assessment and
equitable policy.



10 POLICY-RELEVANT STUDIES Which Should Be Included In SAMP EIS

1. Hudda et al. (2014) - LAX Downwind Study

Why it matters: First major U.S. study showing aircraft UFP plumes detectable 10 km
downwind.

Finding: Aircraft operations increased particle number concentrations 4-5x above
background.

Cumulative relevance: Demonstrates that aviation adds a distinct, long-range UFP
layer on top of roadway pollution.

2. Hudda & Fruin (2016) - Size-Resolved Aircraft UFPs

Why it matters: Provided the clearest evidence that aircraft UFPs have unique size

signatures.

Finding: Aircraft emissions dominated the 10-20 nm size mode — smaller than
roadway UFPs.

Cumulative relevance: Confirms aircraft UFPs are chemically and physically distinct,
not redundant with traffic.

3. Durant et al. (2010) — Boston Logan Source Differentiation
Why it matters: Landmark study separating airport vs roadway UFP contributions.

Finding: Mean UFP levels tracked traffic, but peak spikes aligned with airport
operations.

Cumulative relevance: Shows aviation is the episodic driver of high-intensity exposure

events.

4. Zamore et al. (2014) - Spatial Variation Near Logan

Why it matters: Demonstrated that aviation UFPs can be mapped independently of

roadway emissions.
Finding: Distinct spatial gradients for aircraft vs traffic UFPs.

Cumulative relevance: Confirms additive, not overlapping exposure sources.



5. National Academies (2021) - Airport Air Quality Review
Why it matters: Highest-authority synthesis used by federal agencies.

Finding: Aircraft operations significantly influence local air quality; UFPs are a key gap
in regulation.

Cumulative relevance: Establishes institutional recognition that aviation UFPs matter

and are under-regulated.

6. Hudda et al. (2020) - COVID Natural Experiment
Why it matters: Real-world causal evidence.

Finding: When air traffic collapsed, UFP concentrations dropped ~60% during
previously high-traffic hours.

Cumulative relevance: Confirms airports are a dominant, episodic UFP source
independent of roadway traffic.

7. Austin et al. (2021) - Chemical Signature Differentiation
Why it matters: Modern source-apportionment using size distributions + black carbon.

lFianindf Aireraft and roadwav UFPs have separable chemical fingerprints.
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9. HEI (2013) - Ultrafine Particle Health Effects Review
Why it matters: Gold-standard toxicology synthesis used by EPA and WHO.

Finding: UFPs cause oxidative stress, cardiovascular strain, and systemic
inflammation.

Cumulative relevance: Provides the mechanistic basis for why multipte UFP sources
compound harm.

10. OEHHA (2017) - CalEnviroScreen Cumulative impact Framework
Why it matters: The most widely used cumulative-risk methodology in the U.S.

Finding: Multiple environmental stressors + socioeconomic vulnerability = higher total
health burden.

Cumulative relevance: Establishes the regulatory precedent for evaluating airport
communities through a cumulative lens.



FORMAL COMMENT by Jeffrey Bogen, Des Moines Resident, 5/28/2026

Seattle-Area Metroplex (SAMP) Environmental Impact
Statement

Health Effects of Aviation Noise: Deficiencies and Corrections

Overview

The SAMP EIS contains two sections on Health Effects of Noise as well as a consult report from
ME Eagan Consulting. The summary conclusion resulted in a No Significant Impact (NSI) based
on SAMP projects exceeding the 1.5 dB threshold within the current FAA DNL 65 contours. While
accurate in terms of FAA and EPA current regulations, important recent health-effects studies
are absent from this report. Furthermore, the required SAMP EIS findings on cumulative
noise effects have not been correctly assessed.

What is missing are the additive, cumulative health impacts of all health stressors combined. This
should include not just current and proposed area project construction, but also traffic, aircraft
noise, and socioeconomic factors. When these exposures are considered in an additive and
interactive fashion, the resuit is a higher cumulative health burden. SAMP's overall cumulative
effects do constitute a significant health impact when incorporating more recent, peer-
reviewed research on the potential health effects of aviation noise exposure.

SAMP Health Impact Findings: Deficiencies

The SAMP EIS, and specifically the associated consultant's report, states that “no studies
indicate a causal cardiovascular problem” and that “results generally do not support a
relationship between aviation noise and CVD.”

The science has advanced on several fronts simultaneously — epidemiological, mechanistic, and
clinical. That advancement is precisely what should have been highlighted in the Health Effects
Sections of the SAMP EIS and more thoroughly reviewed in the associated consultant's report.
Large, peer-reviewed studies that directly contradict SAMP's cardiovascular non-findings include

the following.
A

Key Omitted Studies

WHO Systematic Review Update (2022)

Environmental Noise and Effects on Sleep: An Update to the WHO Systematic Review and Meta-
Analysis. Environ Health Perspect, 2022 Jul;130(7). This systematic review and meta-analysis,
updating the WHO evidence base through the most recent studies, concluded that transportation
noise is negatively associated with self-reported sleep, with sleep-disturbance findings comparable
to the original WHO review at low nighttime noise levels. This large, peer-reviewed study is not
mentioned in the consultant's report.



Cardiac MRI Study — Aircraft Noise and Heart Structure (JACC, 2025)

Higher Aircraft Noise Exposure Is Linked to Worse Heart Structure and Function by Cardiovascular
MRI. Journal of the American College of Cardiology, Volume 85, Number 5, 2025. This study found
that higher aircraft noise exposure, especially at night, is associated with adverse cardiac
remodeling in the form of concentric left ventricular hypertrophy and reduced left ventricular systolic
function, independent of clinical and environmental confounders.

HYENA Project (Hypertension and Exposure to Noise near Airports, 2008)

One of the largest multi-country European epidemiological studies, the HYENA Project found
associations between aircraft noise exposure and both heart disease and stroke in populations
residing near airports. While older, this foundational international study and others with similar
conclusions are notably absent from the SAMP EIS discussion of international evidence.

SAMP Health Effects: Misleading Information

The FICAN studies and associated noise-exposure curves widely cited in the SAMP EIS have
been subjected to substantial methodological criticism since publication. Notably absent from the
SAMP EIS is a 2013 peer-reviewed paper in the Journal of the Acoustical Society of America (J.
Acoust. Soc. Am. 2013, Nov;134(5):3645-53) that concluded the FICAN approach was
fundamentally flawed due to its reliance on interpolated data rather than actual noise-event data
at high values of SEL.

For example, the SAMP EIS §§3.2 (Noise Disturbance) specifically highlights the following FICAN
finding:

“ ..at an indoor SEL of 100 dB, the probability of awakenings would be expected to exceed
15 percent for a new noise source; yet for long-term noise sources, the probability of
awakening is expected to be less than 10 percent.”

This result was never actually measured in the study — it was extrapolated. That the SAMP
EIS would include and highlight a now-scientifically-questioned finding is misleading at best. An
indoor SEL of 100 dB corresponds to approximately 83 dBA — comparable to a loud truck or
motorcycle passing close by indoors. The claim that a noise event at that level would awaken
fewer than 15% of sleeping people strains credibility.

The inclusion of this study in the SAMP EIS is a historical footnote at best. It demonstrates how
poor-quality, extrapolated data can impede the critical updating of FAA regulations, and it should
not be used in the current EIS or propagated to the public.

For instance, simply using the FAA’s 65 DNL noise threshold for sound insulation abatement is
not sufficient to reduce aircraft SEL noise to low health effect levels based on scientific, peer
reviewed national and international studies and reviews. Furthermore, noise impacted
communities outside of the 65 DNL contour boundary, particularly in near proximity of this
boundary, have SEL noise values that routinely exceed 90 dBA - far above these provided
studies’ recommendations The SAMP should comprehensively include this analysis and
respectively, where needed, recommend the required additional noise mitigation to keep these
affected SEA community members safe from increased cardiovascular risks.



Conclusion

This comment presents sufficient evidence showing that sleep disturbance is an important causal
intermediate between aviation noise exposure and increased cardiovascular risk. When
combined with anticipated increases in traffic, air poliution, and the well-documented
socioeconomic challenges of near-airport communities, the overall cumulative health effects are
even more compelling.

Therefore, the SAMP EIS cumulative health effects analysis imposes a significant health effect
that must be accurately characterized and highlighted with appropriate mitigations
provided in the final SAMP EIS. The current treatment of health effects is factually incomplete,
relies on outdated and methodologically criticized studies, and omits substantial peer-reviewed
international evidence that directly contradicts its conclusions.

SAMP EIS Formal Comment — Health Effects of Aviation Noise



FORMAL COMMENT by Jeffrey Bogen, Des Moines Resident, 5/28/2026
Seattle-Area Metroplex (SAMP) Environmental Impact
Statement

Noise Analysis Deficiency — Inadequate Metric and Health Impact
Assessment

. Summary of Objection

The SEPA Draft Environmental Impact Statement's noise analysis is legally insufficient under
WAC 197-11-794. By importing the FAA's 1.5 dB/65 DNL significance threshold wholesale from
the federal NEPA process, the Port has substituted a federal regulatory shorthand for
Washington's own multi-factor significance standard — which the regulation explicitly prohibits.
The result is that the DEIS fails to disclose, analyze, or mitigate impacts that are real,
documentable, and directly tied to the Project's increase in aircrait operations.

By 2037, the Proposed Action will add approximately 35,000 annual aircraft operations above
the No Action Alternative — roughly 96 additional flights per day. These additional events
generate no fewer noise disruptions per resident; they simply average into a DNL figure that
does not cross the federal threshold. WAC 197-11-794 requires this Port to assess magnitude,
population affected, and reversibility of impacts — not merely whether a single federal metric
moves 1.5 dB.

Il. Legal Standard — WAC 197-11-794

WAC 197-11-794 establishes Washington's test for significance. It directs agencies to consider
context and intensity, including:

¢ The magnitude of the impact

» The number of people or amount of environment affected

e The probability of the impact occurring

« Whether the effects are reversible or irreversible

Critically, WAC 197-11-794(3) states that agencies should not establish numerical thresholds
below which impacts are never significant. Significance is a qualitative judgment made in light of
all relevant factors — it is not a mechanical trigger.

The DEIS violates this standard by reasoning as follows: "Noise would not increase above
levels that FAA considers significant.” SEPA does not ask what the FAA considers significant. It
asks what Washington's multi-factor analysis finds. The DEIS never conducts that analysis for
the noise resource. Every factor in WAC 197-11-794 — magnitude, population, reversibility — is
left unanswered because the analysis stops at the federal threshold.



Ill. The DNL Metric Cannot Answer Washington’s Significance Test

The Day-Night Average Sound Level (DNL) is an annual energy average. It compresses the
noise environment of an entire year into a single number by summing the acoustic energy of
every flight, applying a 10 dB nighttime weighting penalty, and averaging. This mathematical
operation has a known and documented consequence: because each new aircraft generation is
quieter per event than the aircraft it replaces, total DNL can remain nearly flat even as the
number of discrete overflight events increases substantially.

This is precisely what the DEIS documents without recognizing its significance. The DEIS
forecasts that aircraft operations will increase by approximately 35,000 per year by 2037 under
the Proposed Action relative to No Action. Residents in flight-path communities do not
experience annual energy averages. They experience individual overflights — each one a
discrete disruption event capable of interrupting sleep, triggering cardiovascular stress
response, and producing noise annoyance. None of these event-level impacts is captured by a
comparison of two DNL values.

The following metrics are better suited to answering WAC 197-11-794’s intensity and
magnitude factors:

Metric ‘ Role in Health Analysis

DNL (Day-Night Average Level) Compresses 365 days into one number; masks added
overflight events if per-aircraft noise falls

SEL (Sound Exposure Level) Single-event metric — captures energy of each
overflight; directly predicts sleep disturbance; preferred

in FAA National Sleep Study

LAS,max (Max instantaneous level in Primary outcome variable in FAA National Sleep Study;

bedroom) most direct predictor of physiologic awakening
probability

N-above thresholds (N60, N65) Count of events exceeding a set level per day/night;

reveals operation-frequency impacts invisible to DNL

Lnight WHO-preferred nighttime metric; WHO recommends <
40 dB Lnight; not analyzed in the DEIS

IV. Scientific Evidence the DEIS Fails to Address

The DEIS acknowledges in its own literature review that aircraft noise "can have impacts on
levels of annoyance and sleep disturbance" and "marginal potential effects on hypertension.” It
then declines to quantify how many additional people will be affected by those impacts as a
result of the Project, because the DNL metric cannot reveal event-frequency effects. The
following peer-reviewed literature — including studies commissioned or co-published by the
FAA itself — establishes that individual-event and nighttime-average metrics show health
impacts at levels the DEIS deems insignificant.



Study

FAA National Sleep Study
— Basner et al. (2023)

| Key Metric

LAS,max

(individual event

i Relevant Finding

Primary outcome is exposure-response function
between LAS,max and physiologic awakening

max level in probability. FAA's own study uses a single-event
bedroom) metric — not DNL — to measure health
outcomes. Data collected at 77 U.S. airports;
final report expected 2025.
Philadelphia Pilot Study — LAS,max/ Significant exposure-response function (p =
Basner et al. (2019) physiologic 0.0136) between maximum aircraft noise event
awakening level and awakening probability inferred from
heart rate and body movement. Based on 2,375
recorded events.
Atlanta Pilot Study — Lmax / self- Self-reported awakenings and event-related
Basner et al. (2020) reported and physiologic awakenings both increased as a
physiologic function of maximum aircraft noise level during
awakening sleep period.
WHO Environmental Noise Lnight / Lden Strongly recommends Lnight < 40 dB for aircraft

Guidelines (2018)

Endothelial function study

Leq / individual

noise. Above this threshold, adverse health
effects are documented. At 45 Lden, 10% of
population is highly annoyed; at 55 Lden, 26.7%.
These thresholds are far below the DEIS's 65
DNL standard.

60 aircraft noise events/night at average 60

— Neimann et al. (2013), event count dB(A) maximum caused statistically significant

European Heart Journal impairment of flow-mediated dilation (p = 0.016)
— an early cardiovascular disease marker —
corresponding to only 46.3 dB Leq. Effect occurs
far below FAA's 65 DNL threshold.

Cardiovascular Lnight / Lden Long-term aircraft noise linked to increased

cansequences review —
Baczalska et al. (2022),
Frontiers in Public Health

diastolic blood pressure, arterial stiffness, and
impaired left ventricular diastolic function. Night
noise area residents showed 2x higher insomnia
prevalence vs. low-noise controls (33% vs. 16%,
p = 0.046).

The Basner et al. (2023) FAA National Sleep Study is particularly significant. It is the FAA's own
large-scale investigation, conducted specifically to update noise policy, and its primary outcome
metric is LAS,max — the instantaneous maximum level of an individual aircraft event in the
bedroom — not DNL. If the FAA acknowledges that LAS,max is the appropriate metric for
evaluating sleep disturbance at the policy level, the Port of Seattle cannot rely on DNL alone
and claim to have conducted a health-adequate analysis under Washington’s broader SEPA

standard.

The WHO's 40 dB Lnight threshold is similarly dispositive. The DEIS does not calculate Lnight
for any receptor location in the study area. Communities in Des Moines, Burien, and SeaTac
that experience nighttime aircraft operations are almost certainly exposed to Lnight levels
substantially above 40 dB. The number of residents exposed above the WHO threshold — and
how that number grows under the Proposed Action — is wholly absent from the noise analysis.



V. Required Supplemental Analysis — Final EIS

The SEPA comment record creates an obligation for the Port to either provide the following
analysis in the Final EIS or explain in writing why each is not required. Failure to do so renders
the Final EIS inadequate as a matter of law under Washington’s "clearly erroneous" review
standard. The Port is requested to provide:

# ‘ Analysis Required Specification

SEL Event Counts (N60, Number of overflight events per day exceeding 60 and
N65) 65 dB SEL at representative receptor locations in Des
1 Moines, Burien, SeaTac, and Federal Way — for 2022
baseline, 2032 No Action, and 2032/2037 Proposed
Action.

Lnight Analysis Nighttime average noise levels at the same receptor
locations, compared explicitly to the WHO's 40 dB
2 Lnight adverse health effects threshold. Identify the
number of residents exposed above that threshold
under each alternative.

LAS,max Distribution Distribution of individual aircraft event peak levels
during nighttime hours (2200-0600), showing the
3 number of events per night at various Lmax thresholds
and how that count changes between No Action and
Proposed Action by 2037.

FAA National Sleep Study Apply the FAA National Sleep Study's exposure-
Integration response function (Basner et al. 2023, final report) to
the LAS,max distribution to estimate the additional
4 number of sleep-disturbing events per resident per year
attributable to the Proposed Action — or explain in
writing why the FAA's own methodology is inadequate
for Washington SEPA purposes.

Quantified Health Impact Using WHO dose-effect relationships and the FAA pilot
Assessment study exposure-response curves, quantify the
additional population expected to experience sleep
5 disturbance and cardiovascular risk. This must be

addressed under WAC 197-11-794's ‘'number of people
affected’ and 'reversibility’ factors — neither of which
appears in the DEIS noise analysis.

VI. Conclusion

The SEPA DEIS noise analysis fails on its face to satisfy WAC 197-11-794 because it
substitutes a federal numerical threshold for Washington’s mandated muiti-factor significance
determination. The DNL metric, applied exclusively, cannot disclose the health impacts of
35,000 additional annual flight operations on communities that already bear a disproportionate
noise burden. The peer-reviewed literature — including the FAA’s own National Sleep Study —



establishes that individual-event metrics (LAS,max, SEL, N-above) and nighttime-average
metrics (Lnight) show documentable health effects at levels the DEIS freats as insignificant.

The Port must conduct the supplemental analysis described in Section V before finalizing the
EIS. If it declines to do so, the Final SEAP EIS cannot be found adequate under Washington
law.

Key Citations Referenced Above

Basner M, et al. (2023). Effects of Aircraft Noise on Sleep: FAA National Sleep Study Protocol. Int J Environ Res
Public Health, 20(21):7024.

Basner M, et al. (2019). Aircraft Noise Effects on Sleep — Philadelphia Pilot Study. PMC6747483.

Baczalska et al. (2022). Cardiovascular Consequences of Aircraft Noise Exposure. Front Public Heaith, 10:1058423.
Neimann et al. (2013). Effect of nighttime aircraft noise on endothelial function. European Heart Joumal, 34(45):3508.
WHO (2018). Environmental Noise Guidelines for the European Region. Copenhagen: WHO Regional Office for
Europe.

WAC 197-11-794. Washington Administrative Code — Significance, context and intensity.



FORMAL COMMENT by Jeffrey Bogen, Des Moines Resident, 5/28/2026

SAMP EIS - Environmental Impact Statement

SEA Aircraft Fleet Mix Seat Estimates Assumptions Not Accurate Today

The SAMP Aircraft Seat Estimates Assumption Looking

Increasingly Questionable

roun

Alaska Airlines — The SAMP Was Right - But the Story Has Changed Today

The SAMP correctly noted Alaska lacked larger aircraft. But that analysis has materially
shifted:

In January 2026, Alaska announced its largest fleet order in the airline's history —
105 Boeing 737-10 aircraft and 5 new 787 widebody jets, with the firm future 787
fleet growing to 17 aircraft. The 737-10 is the longest-range, highest-capacity
narrowbody in the 737 family, representing meaningful upgauging even within the
narrowbody tier.

Alaska is explicitly targeting at least 12 long-haul international destinations from
Seattle with widebody aircraft by 2030, and has already launched daily nonstop
service to Tokyo Narita — the beginning of what the airline calls "a new era of
widebody international flying" from Seattle.

Alaska describes its goal as transforming Seattle into the West Coast's premier
global gateway, noting SEA is the closest connection point between the continental
U.S. and Tokyo — 7% closer than San Francisco and 13% closer than Los Angeles.

This is a structural change in Alaska's fleet and strategic position at SEA— not a marginal

adjustment.



Delta — Major Commitments at SEA

The SAMP acknowledged Delta had capacity to upgauge, but its subsequent actions at SEA
have been aggressive:

Delta has secured a long-term lease giving it priority access to 18 gates across
Concourses A and B, plus launched a new Delta One Lounge and renovated Sky
Club — a significant long-term infrastructure commitment to SEA.

Delta is adding Rome and Barcelona service from Seattle using Airbus A330-900
widebodies, bringing its transatlantic portfolio at SEA to five destinations alongside
existing Amsterdam, Paris, and London Heathrow service.

Delta's broader "pivot to the Pacific" strategy includes year-round flights between
Seattle and Taipei — a direct widebody addition to the SEA international portfolio.

Delta atso placed a major order for up to 60 Boeing 787-10 Dreamliners in early 2026
to support long-haul international growth and fleet modernization. More widebodies
in the fleet generally means more opportunities to deploy them on high-yield routes
like those from SEA.



New SEA Baseline Seat Capacity Estimate

Using this updated SEA Fleet Mix status, a new seat capacity estimate can be made to the
SAMP which is important as it materially changes the overall aircraft noise around the

airport.

Seattle-Tacoma International Airport (SEA)

Seat Capacity & Operations Feasibility Analysis
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SAMP Passengers Estimates vs. Revised Operations Estimate Table

SAMP Estimate (0.5%) Ops
constrained

56M pass. + 148 seats x 2
(arr+dep) = 757K ops
needed — far exceeds
ceiling. SAMP must assume
very high load factors to
close the gap. Internally
inconsistent.

Moderate (2%) tighter fit
Higher seats per departure
means fewer operations
needed per passenger.
More headroom under the
ops ceiling. 56M pass. more
plausible without breaching
~450K ops.

High (3.5%) best ops fit

187 seats/dep means
meaningfully fewer
movements per passenger.
Could accommodate S6M+
pax well within the ops
ceiling — and supports
even higher passenger
targets.



Updated Aircraft Seat Capacity Findings

This analysis reveals a fundamental internal contradiction in the SAMP — and it actually
makes the case for faster up-gauging aircraft fleet mix more compelling than any airline
strategy argument alone.

The SAMP's 0.5% gets you from 141 to just 148 by 2032 — a gain of only 7 seats per
departure over nine years. That's a remarkably modest change, essentially assuming SEA's
fleet mix stays almost frozen.

The moderate scenario at 2% reaches 168 — a 27-seat gain that's broadly consistent with
what you'd expect if Alaska's 787 hub grows to 10-12 widebody routes and the 737-10
gradually replaces older 737s domestically. That feels like the most defensible central
estimate given what's already been announced.

The high scenario at 3.5% reaches 187 — which would imply SEA's average departure is

Pacific pivot with larger A350s.

One important huance: average seats per departure can be driven by two very different
things — more widebodies on international routes (high seats, low frequency) or targer
narrowbodies on domestic routes (moderate seat gains, high frequency). The 737-10 order
alone, replacing older 737-800s across Alaska's domestic network, could contribute 15-20
additional seats per departure on those flights without a single new widebody. That makes
even the moderate scenario feel fairly conservative.

The Math That Breaks SAMP's Own Assumptions

SEA logged 435,896 total operations in 2025 and handled 52.72 million passengers —
meaning the airport is already operating at roughly 97% of its historical peak throughput
while carrying passengers at 94% of the SAMP's 2032 target. That gap closes in roughly two
to three years at current trend, not seven.

The pre-third-runway capacity ceiling was about 380,000 operations per year; the third
runway expanded practical throughput, but the 2019 peak of 450,487 operations
represents an effective practical ceiling given ATC constraints, runway stagger geometry,
noise corridors, and Boeing Field interactions — all of which are structural, not fixable by
SAMP projects.



Here's the critical math which SAMP underestimates: if you assume 56 million
passengers by 2032, an 86% load factor (typical industry average), and only 148 seats per
departure (the SAMP's 0.5% growth scenario), you need roughly 880,000 total operations
— arrivals plus departures — to carry those passengers. That's nearly double the physical
ceiling. Even accounting for connecting passengers reducing the per-operation passenger
count, the numbers only work if you assume load factors well above 90% and meaningful
upgauging simultaneously. The SAMP can't have both a conservative seat growth
assumption and a 56 million passenger target — they're arithmetically incompatible at any
realistic load factor. How SEATAC would get to 70 million passengers in the out years past
2032 seems exceedingly challenging without some major, as of yet undeveloped
improvement scenario.

What Makes The 56 million Target Achievable

The SAMP near-term projects are specifically designed to accommodate 56 million
passengers and meet forecasted demand to 2032, but the infrastructure investment—a

enable larger aircraft to be handled more efficiently, which is an implicit endorsement of
upgauging, but it is not a validation of the 0.5% assumption.

The conclusion is that the SAMP's passenger target and its seat growth assumption are
pulling in opposite directions. The only way to serve 56 million passengers without busting
the operations ceiling is faster upgauging — which means the moderate or high scenario
isn't a stress case, it's a prerequisite for the plan's own goals to be internally consistent.

What does this really mean for aviation noise impacted communities: There is going to
be a big push to accommodate larger planes to accommodate estimated passenger
growth; this is not well elucidated in SAMP. Larger planes, even with only modest increases
in overall airport capacity, will be noisier. While this may not violate any current FAA or EPA
policy/regulation, the perceived low frequency noise coming from those larger aircraft will
make our communities noisier each year, for years to come.

It is important to note that since FAA DNL 65 calculations heavily average and roll off low
frequency noise component levels, these larger planes will never cause an official
“significant impact” under current rules. But, in fact, itis an impact that is well recognized
by many organizations throughout the world.

This should be included and highlighted in the SAMP, regardless of regulatory statutes, and
fairly communicated to our SEATAC »surrounding neighborhoods. The time for additional
noise mitigation advocacy is now — and not simply wait for national noise/health



regulations to catch up. The Port of Seattle can lead here - to advocate and protect the
health and well being of aircraft noise impacted surrounding communities.



From: JEFFREY BOGEN jefibogen@comcast.net &
Subject: SAMP EIS Comment - SEA Aircraft Fleet Mix For Large Plane Estimates Not Up-To-Date
Date: June 5, 2026 at 5:14PM
To: Joe Dusenbury mypeggysue@me.com

| wanted to highlight some interesting things that | noticed about SAMP SEPA aircraft
seating capacity and estimated fleet mix over the next 6+years (Appendix A, Table 3,
Forecast and Aircraft Operational Assumptions). This is important because it
directly affects overhead aircraft noise. There is a lot of information in the attached
document, but the bottom line is that SAMP has underestimated the current and
future incorporation of larger aircraft at SEA. Larger aircraft create more noise, not
from the engines, but from the increased airframe sizes - particularly from
perceived low frequency noise. For reference, | have also included a graph of how
DNL 65 underestimates low frequency noise because it is derived from time-
averaged and frequency weighted SEL/dBA levels. Nonetheless, while none of this
would result in exceeding current FAA regulatory DNL statute thresholds, the
perceived low frequency noise is going to be significant, and increase year after
year, for years to come. This also should be noted and analyzed as a cumulative
health effect (a requirement for Washington State EIS process) to our noise impacted
communities. The SAMP EIS should have clearly highlighted and provided
appropriate mitigations.
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FORMAL COMMENT by Jeffrey Bogen, Des Moines Resident, 5/28/2026
Seattle-Area Metroplex (SAMP) Environmental Impact Statement

Aircraft Seat Capacity Estimates and Fleet Upgauging
A Technical Comment of SAMP SEPA Seat Growth Assumptions and Their Implications

for Operations, Passenger Throughput, and Community Noise Effects

Executive Summary

The Seattle-Tacoma International Airport Master Plan (SAMP) projects 56 million annual
enplanements by 2032 while assuming average seats per departure grow at only 0.5 percent per
year — from approximately 141 seats in 2023 to 148 seats by 2032. This analysis demonstrates that
assumption is increasingly inconsistent with announced airline fleet strategies and, more critically,
is arithmetically incompatible with the SAMP's own passenger target at any realistic load factor.
Under the SAMP's 0.5 percent seat growth assumption, meeting the 56 million enplanement target
would require approximately 880,000 total annual operations — more than 1.7 times the current
updated infrastructure ceiling of approximately 517,000 operations documented in the Technical
Appendix to the SEA Airport Capacity Analysis (Bogen, 2026). The only operationally viable path to
56 million enplanements within the airport's constrained operations ceiling is materially faster
upgauging — making the moderate (2 percent) or high (3.5 percent) scenario not a stress case buta

prerequisite for the plan's internal consistency.

1. Background

The SAMP forecast incorporates a fleet mix assumption expressed as average seats per departure. This

metric is the critical bridge between the passenger demand forecast and the operations count — and



therefore between the SAMP's passenger targets and the physical throughput constraints of the airfield.
This comment examines whether the seat growth rate assumed in the SAMP remains defensible in light

of material airline fleet decisions made after the SAMP's baseline was established.

2. Airline Fleet Developments — Post-SAMP Baseline

Alaska Airlines — Structural Fleet Change

The SAMP correctly noted that Alaska Airlines lacked a substantial widebody fleet at the time of its

analysis. That assessment has materially shifted since the baseline was set.

In January 2026, Alaska announced the largest fleet order in the airline's history: 105 Boeing 737-10
aircraft and five new Boeing 787 widebody jets, with its firm future 787 fleet growing to 17 aircraft. The
Boeing 737-10 is the longest-range, highest-capacity variant in the 737 MAX family, with a typical two-
class configuration of approximately 176—188 seats compared to 150-162 seats on the 737-800 that it
replaces across Alaska's domestic network. That replacement cycle alone could contribute 15 to 20
additional seats per departure on domestic routes without the addition of a single widebody rotation —

making even the moderate seat growth scenario conservative on a standalone basis.

Alaska is explicitly targeting at least 12 long-haul international destinations from Seattle with widebody
aircraft by 2030 and has already launched daily nonstop service to Tokyo Narita — described by the airline
as the beginning of "a new era of widebody international flying" from Seattle. Alaska has articulated a
strategic goal of transforming Seattle into the West Coast's premier global gateway, noting that SEA is
geographically the closest connection between the continental United States and Tokyo — approximately

7 percent closer than San Francisco and 13 percent closer than Los Angeles.

This represents a structural change in Alaska's fleet composition and strategic positioning at SEA, not a

marginal or incremental adjustment.

Delta Air Lines — Sustained Infrastructure Commitment at SEA

The SAMP acknowledged that Delta had capacity to upgauge its SEA operations. Delta's subsequent

actions at the airport have been aggressive and long-term in character.

Delta has secured a long-term lease giving it priority access to 18 gates across Concourses A and B and has

completed a new Delta One Lounge and a renovated Sky Club — representing a durable infrastructure



commitment, not opportunistic capacity deployment. Delta is adding transatlantic service to Rome and
Barcelona using Airbus A330-900 widebody aircraft, expanding its transatlantic portfolio at SEA to five
destinations alongside existing Amsterdam, Paris, and London Heathrow service. Delta's broader "pivot
to the Pacific" strategy inciudes year-round nonstop service between Seattle and Taipei, adding another

long-haul widebody rotation to the SEA international portfolio.

In early 2026, Delta placed a major order for up to 60 Boeing 787-10 Dreamliner aircraft to support long-
haul international growth and fleet modernization. An expanded widebody fleet at the system level
increases the probability that additional widebody rotations will be assigned to high-yield markets such

as SEA.

Technical Note — Aircraft Type Verification
The A330-900neo has a range of approximately 7,200 nautical miles (13,334 km),
which comfortably covers both Rome (~5,100 nm from SEA) and Barcelona (~5,400

nm from SEA). The aircraft type cited is consistent with route requirements.

3. Updated Seat Capacity Scenarios

3.1 Revised Fleet Mix Basis

Using the updated SEA fleet mix trajectory described above, three seat growth scenarios can be
constructed as alternatives to the SAMP's 0.5 percent baseline assumption. These scenarios reflect

different rates of fleet evolution and are summarized in the table below.

Table 1. SAMP vs. Revised Seat Capacity Scenarios — Projected to 2032

Scenario Seat Est.Seats Ops Required Assessment
Growth / for 56M
Rate Departure Enplanements
(2032) {86% LF)
SAMP 0.5% ~148 ~880,000 Exceeds updated infrastructure ceiling (~517K ops) by
Baseline per ~1.7x; internally inconsistent with passenger target at

year any realistic load factor



Scenario Seat Est. Seats OpsRequired Assessment

Growth [/ for 56M
Rate Departure Enplanements
(2032) (86% LF)
Moderate 2.0% ~168 ~774,000 Substantially reduces the operations gap; 56M
per enplanements more plausible at the constrained ceiling
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SAMP Baseline (0.5%): The SAMP's assumption yields only 7 additional seats per departure over nine,

y'ears — from approximately 141 in 2023 to 148 by 2032. This rate of change is inconsistent with the

ahnounced fleet trajectories of the two dominant carriers at SEA. More significantly, it is arithmeticallyf

incompatible with the SAMP's own 56 million enplanement target at any realistic load factor, as:




weighted hub. This is ambitious but not implausible if Alaska fully executes its 12-route international

strategy and Delta continues its Pacific expansion with additional A350 and 787 widebody deployments.

One important distinction: average seats per departure can increase through two independent
mechanisms — more widebody aircraft on international routes (high seat count, lower frequency) or
larger narrowbodies on domestic routes (moderate seat count gain, high frequency). The 737-10
replacement cycle addresses the second mechanism and could contribute a meaningful seat-per-
departure increase without any additional widebody operations. This makes even the moderate scenario

potentially conservative.

4. The Operations Arithmetic — Where the SAMP

Assumptions Break Down

SEA recorded 435,896 total operations in 2025 and accommodated approximately 52.72 million
enplanements — placing the airport at roughly 97 percent of the current updated operations ceiling
(approximately 449,000 operations, or the constrained peak achievable at current infrastructure levels

when measured against the 2019 practical maximum of 450,487 operations).

Technical Note — Operations Ceiling Distinction

The 2019 actual peak of 450,487 operations represents the highest observed
throughput at SEA under the pre-TBFM, pre-Reduced Diagonal Spacing operational
environment. The Technical Appendix to the SEA Airport Capacity Analysis (Bogen,
2026) documents that TBFM deployment and Reduced Diagonal Spacing have
increased the constrained infrastructure ceiling to approximately 517,000 annual
operations under current operational procedures. References in this document to
the "practical ceiling” reflect the 2019 historical peak as a conservative bound; the
updated ceiling of ~517,000 is the more appropriate planning reference for forward-

looking scenarios. Both figures materially exceed the ~880,000 operations the




SAMP's baseline assumption would require, reinforcing rather than mitigating the

fundamental inconsistency.

The critical arithmetic is as follows. If SEA accommodates 56 million enplanements by 2032, at an industry-
standard load factor of 86 percent and the SAMP's assumed 148 seats per departure, the required number
of departures is approximately 440,000 — yielding approximately 880,000 total operations (arrivals plus
departures). That figure is approximately 1.7 times the updated infrastructure ceiling of 517,000 annual
operations. Even incorporating connecting passengers — who reduce the effective enplanements-per-
departure ratio — the numbers remain irreconcilable at any load factor above approximately 47 percent,

far below any realistic operational standard.

The SAMP cannot simultaneously maintain a conservative seat growth assumption of 0.5 percent per year
and a 56 million enplanement target. These two parameters are arithmetically incompatible under the
physical throughput constraints of the existing airfield. The only internally consistent resolution is faster
upgauging — which means the moderate or high scenario is not a planning stress case but an operational

prerequisite for the SAMP's own goals to be achievable.

Looking further ahead, how Seattle-Tacoma International Airport would accommodate 70 million or more
enplanements in the years beyond 2032 — without infrastructure improvements that substantially
expand runway throughput — remains an unresolved planning question that warrants direct treatment

in the SAMP.

5. What Makes the 56 Million Enplanement Target Achievable

The SAMP near-term projects are specifically designed to accommodate 56 million enplanements and
meet forecasted demand to 2032. The principal infrastructure investment — a second terminal with 19
new gates in approximately 575,000 square feet — addresses terminal throughput and gate capacity, not
runway operations. More gates enable larger aircraft to be handled more efficiently and flexibly, which is
an implicit operational endorsement of upgauging — but it is not a validation of the 0.5 percent seat
growth assumption. Terminal expansion and fleet upgauging are complementary and mutually
reinforcing; the SAMP's infrastructure investment implicitly assumes the latter while its modeling

conservatively understates it.



The conclusion is that the SAMP's passenger target and its seat growth assumption are in tension. The
only operationally viable path to 56 million enplanements within the airport's constrained operations
ceiling is materially faster upgauging — which confirms that the moderate or high seat growth scenario is

a planning prerequisite, not a sensitivity case.

6. Implications for Community Noise

For aviation noise-affected communities surrounding Seattle-Tacoma International Airport, the fleet
upgauging trajectory documented in this comment has significant practical implications that are not

adequately addressed in the SAMP.

Larger aircraft — including the Boeing 737-10, Boeing 787, and Airbus A330-900 — produce greater
absolute acoustic energy per operation than the smaller narrowbody and regional jet aircraft they replace.
While the FAA's Day-Night Average Sound Level (DNL) metric averages noise exposure over a 24-hour
period and applies a 10-decibel nighttime penalty, this metric does not fully capture the low-frequency
noise components that are characteristic of larger turbofan engines and that have been associated with
community annoyance and health effects at exposure levels below the 65 DNL threshold. Because DNL
calculations weight and roll off low-frequency energy, an increase in widebody and high-capacity
narrowbody operations may not produce a measurable change in the official 65 DNL contour — even as
the actual low-frequency acoustic environment experienced by nearby residents deteriorates year over

year.

This dynamic is well recognized by aviation noise researchers and public health organizations
internationally, even if it is not yet reflected in U.S. regulatory standards. The absence of a regulatory

threshold does not mean the absence of an impact.

This analysis should be explicitly acknowledged and transparently communicated in the SAMP, regardless
of current regulatory requirements. The Port of Seattle has an opportunity to lead on this issue — to
proactively advocate for the health and weli-being of aircraft noise-affected surrounding communities
rather than waiting for national noise and health regulations to address what is already a recognized and
growing concern. The appropriate time for additional noise mitigation advocacy is now, not upon some

future regulatory trigger.



7. Conclusions and Recommended SAMP Revisions

Based on the analysis above, the following revisions to the SAMP are recommended:

1. Fleet Mix Assumption: The SAMP should update its seat growth assumption from 0.5 percent
per year to a range reflecting the moderate scenario (2.0 percent) as the central estimate, with
the high scenario (3.5 percent) as an upper bound. This adjustment should be applied

consistently across all passenger-to-operations translations in the SAMP and EIS.

2. Internal Consistency Check: The SAMP should demonstrate arithmetic consistency between its
enplanement forecast, seat growth assumption, load factor assumption, and operations count in
a single integrated table. The current baseline assumptions are not mutually consistent at the

stated passenger target.

3. Operations Ceiling Reference: The SAMP should reference the updated infrastructure-
constrained operations ceiling of approximately 517,000 annual operations (reflecting TBFM
deployment and Reduced Diagonal Spacing improvements) rather than the 2019 historical peak

of 450,487 operations as the relevant planning bound.

4. Noise Disclosure: The SAMP and EIS should include a dedicated discussion of low-frequency
noise impacts associated with fleet upgauging, acknowledging the limitations of the DNL 65
metric in capturing this dimension of community impact and identifying opportunities for the

Port of Seattle to pursue proactive noise mitigation measures.
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