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Major Accomplishments
e Developed an analysis plan
Obtained approval from NHS/HPFS oversight committees
Produced descriptive statistics of sleep measures and numbers of participants exposed for each measure in NHS
Determined relevant confounders and effect modifiers
Performed preliminary analysis of noise in relation to adiposity (results for three ordinal categories of BMI of 18.5-
24 [reference], 25-29, and =30 kg/m? in Figure 3)
e Presented research at the ISEE Conference
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0: age; 1: 0 + demographics: region, race, individual socioeconomic status; 2: 1 + sex-specific: parity, menopausal status, hormone therapy; 3:
2+ behaviors: smoking status, alcohol use, diet quality, physical activity; 4: 3 + environmental: neighborhood SES, greenness, environmental
noise, light at night.

Figure 3. Odds of increasing BMI groups (reference 18.5-24 kg/m?) relative to increasing exposure group (reference DNL
<45 dB); increasing BMI with increasing noise.

Task 6 - Develop a Model for Measuring Changes in Business Activities
Attributable to Aircraft Noise Exposure, Prototype a Model City, and
Include an Assessment Comparing a Change in the Visibility of Aircraft
due to a Change in Aircraft Flight Paths

Massachusetts Institute of Technology

Objective
The long-term goal of Task 6 is to conduct an assessment of the economic impacts of aircraft noise exposure on businesses
located underneath flight paths at selected U.S. airports. This goal is achieved through the following objectives:

1. Collect data on noise exposure changes over the past decade (e.g., owing to the introduction of new runways or
performance-based navigation (PBN) procedures)

2. Combine noise data with yearly county-level data from the Bureau of Economic Analysis (e.g., GDP and
employment), with city-level statistics from the Economic Census (e.g., revenue and employment), and/or with
high-resolution business data from business databases

3. Compare economic outcomes while controlling for regional and national economic trends

4. Evaluate whether the spatial resolution of the available data can influence the results

In addition, the MIT team is working to understand how changes in flight paths might have changed aircraft visibility.
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Objectives 1-4 were met during previous reporting periods. During the current reporting period, the team worked on the
visibility analysis and focused on documenting results in a draft report for policy-makers.

Research Approach

The economic impact of noise exposure changes was studied for Boston Logan Airport and Chicago O’Hare Airport. The
methods focused on the difference-in-difference approach, which was applied to identify differences between changes in
business trends before and after exogenous noise exposure changes, i.e., the introduction of PBN procedures at Boston
Logan Airport and the opening of new runway infrastructure at Chicago O’Hare Airport. Details can be found in previous
reports.

During the current reporting period, the team developed a method to gain insights into whether the implementation of PBN
procedures at Boston Logan Airport changed the frequency of aircraft sightings on the ground. For this purpose, the MIT
team used flight track data from 2010 and 2017 to compare aircraft visibility on peak runway operation days for 33L
departures, 27L departures, and 4R arrivals. An aircraft is assumed to be visible if it is above a visibility line of 45° from the
ground (Figure 4). Consequently, the team obtains a grid of observation points on the ground, which can subsequently be
aggregated to determine the number of aircraft visible that day from each grid location.

' '\45°
Observer location

Figure 4. Visibility analysis approach. Aircraft in the green area are assumed to be visible from the observer location (blue
dot). In the scenario depicted above, the aircraft on the far left is not visible, whereas the second aircraft in the center is
visible.

Milestone
e Perform initial visibility analysis based on Boston Logan Airport

Major Accomplishments
® Perform visibility analysis to incorporate results of the project for policy-makers and the public

Task 7 - Draft a Report on the Study Results for Policy-makers

Boston University, Massachusetts Institute of Technology, Harvard University

Objective

The aim of this task is to develop a report of overall study results in response to Section 189 for policy makers.
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Milestone
e Generate an initial first-draft report of overall study results in response to Section 189 for policy-makers

Major Accomplishments
® Drafted report summarizing the overall study results as it relates to Section 189

Publications

Simon, M. C., Hart, J. E., Levy, J. |, VoPham, T., Malwitz, A., Nguyen. D. D., Bozigar, M., Cupples, L. A., James, P., Laden, F.,
& Peters, J. L. (2022). Sociodemographic patterns of exposure to civil aircraft noise in the United States.
Environmental Health Perspectives, 130(2)._https://doi.org/10.1289/EHP9307

Bullock, C. (2021). Aviation effects on local business: Mapping community impact and policy strategies for noise
remediation. [S.M. thesis.] Massachusetts Institute of Technology]. https://hdl.handle.net/1721.1/138966

Kim, C. S., Grady, S. T., Hart, J. E., Laden, F., VoPham, T., Nguyen, D. D., Manson, J. E., James, P., Forman, J. P., Rexrode, K.
M., Levy, J. |., & Peters, J. L. (2021). Long-term aircraft noise exposure and risk of hypertension in the Nurses’
Health Studies. Environmental Research, 112195. https://doi.org/10.1016/j.envres.2021.112195

Outreach Efforts
Presented on current progress orally during the ASCENT Spring Meeting (April 5-7, 2022).

Presented on “Associations Between Aircraft Noise Exposure and Adiposity in the U.S.-based Prospective Nurses’ Health
Studies” at the International Society for Environmental Epidemiology (ISEE) Conference on September 18-21, 2022.

Presented on “Associations Between Residential Exposure to Aircraft Noise, Cardiovascular Disease, and All-Cause Mortality
in the Nurses’ Health Studies” at the ISEE Conference on September 18-22, 2022.

Presented on “Long-term Aircraft Noise Exposure and Incident Cardiovascular Disease in National U.S. Cohort Studies” at
Inter-Noise 2022 on August 21-24, 2022.

Presented on “Long-Term Aircraft Noise Exposure and Incident Hypertension in National U.S. Cohort Studies” at the 182™
Meeting of the ASA, May 23-27, 2022.

Awards
None

Student Involvement

The dissertation of Chloe Kim (doctoral graduate, BU) included the development and implementation of statistical analyses
of noise and hypertension risk. Chloe Kim graduated in the fall of 2019 and is currently working for the Environmental
Science, Policy, and Research Institute.

The dissertation of Daniel Nguyen (doctoral graduate, BU) included a characterization of the temporal trends in aviation noise
surrounding U.S. airports. Daniel Nguyen graduated in the spring of 2022 and is currently working for the Centers for Disease
Control and Prevention.

The dissertation of Stephanie Grady (doctoral candidate, BU) includes the development and running of statistical analyses on
noise and cardiovascular event risk. Stephanie also worked with Chloe Kim on noise and hypertension risk.

The thesis of Carson Bullock (master’s student, MIT) included conducting economic impact analysis. Carson graduated in
the summer of 2021.

The thesis of Zhishen Wang (master’s student, MIT) includes the visibility analysis.



FAA CENTER OF EXCELLENCE FOR ALTERNATIVE JET FUELS & ENVIRONMENT

ASCENT

AVIATION SUSTAINABILITY CENTER

Plans for Next Period
(October 1, 2022 to September 30, 2023)
Ongoing analyses, Tasks 1-5
e Complete analyses to estimate the risk of CVD events associated with aircraft noise exposure
e Complete analyses to evaluate the relationship between noise and sleep
e Continue analyses to evaluate the risk of hypertension associated with nighttime aircraft noise exposure
e Continue analyses to evaluate the relationship between noise and measures of adiposity
e Verify, document, and publish results
Related to 2018 FAA Reauthorization, Section 189, Tasks 6 and 7
e Complete aircraft visibility analyses and verify results for inclusion in the Section 189 report
e Document results for policy-makers in iterative drafts and a final report
Related to FAA’s Office of Environment and Energy Roadmap
e Start processes related to adding noise to an additional cohort, and explore other health outcomes (e.g., mental
health)
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