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TO: Members, City Council

FROM: Lori Olberg, Licensing, Voting and Records dinator
DATE: October 28, 2013
RE: Proposed amendment to tonight's agenda

SPECIAL CITY COUNCIL MEETING:

Add to the consent agenda item 5.19. COMMUNICATION: Jane Kramer, Burlington, re: Opposes F-35 basing at
the Burlington Airport with the consent action to “waive the reading, accept the communication and place it on file.”

Add to the consent agenda item 5.20. COMMUNICATION: Robin Lloyd, Burlington, re: Opposes F-35 basing at
the Burlington Airport with the consent action to “waive the reading. accept the communication and place it on file.”

Add to the consent agenda item 5.21. COMMUNICATION: Mary Twitchell and Diane Gayer, Burlington, re:
Opposes F-35 basing at the Burlington Airport with the consent action to “waive the reading, accept the
communication and place it on file.”

Add to the consent agenda item 5.22. COMMUNICATION: Eileen Fraga. re: Support of the F35°s being based at
the Burlington airport with the consent action to “waive the reading, accept the communication and place it on file.”

Add to the consent agenda item 5.23. COMMUNICATION: Dianne Laroche, re: full support of the F-35"s with the
consent action to “waive the reading. accept the communication and place it on file.”

Add to the consent agenda item 5.24. COMMUNICATION: Ray Gonda, South Burlington, re: Fwd: Oct 28, 2013
Burlington City Council meeting official record with the consent action to “waive the reading, accept the
communication and place it on file.”

Add to the consent agenda item 5.25. COMMUNICATION: Pat McKittrick, re: Against F35s coming to Burlington
with the consent action to “waive the reading, accept the communication and place it on file.”

Add to the consent agenda item 5.26. COMMUNICATION: Jason Horwitz, Burlington, re: Opposes F-35 basing at
the Burlington Airport with the consent action to “waive the reading, accept the communication and place it on file,”
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I oppose F-35 basing at the Burlington Airport. <
It's too risky. The F-35 will wreak havoc on
8000 Vermonters: extreme noise, high
crash risk, sinking property values.

The Burlington City Council has the power to

stop the F-35 basing at the city-owned awport.m g o3
|50
I urge you to vote for the resolution to ﬂr{Cltyﬁouncﬂmp

stop the F-35 basing. Thank you.
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I oppose F-35 basing at the Burlington Alrport.“

It's too risky. The F-35 will wreak havoc on
8000 Vermonters: extreme noise, high
crash risk, sinking property values.

The Burlington City Council has the power to o 5
stop the F-35 basing at the city- -owned alrportbé_j - “;;
(&) ¢ )
I urge you tg vote for the resolutlon to ke Tlty Cbunm}egs
stop the F43 ‘ : .. glo .Ioan Shannon, President
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Dear Burlifgtof %it?touncilors,

I oppose F-35 basing at the Burlington Airport,
It’s too risky. The F-35 will wreak havoc on
8000 Vermonters: extreme noise, high
crash risk, sinking property values,

The Burlington City Council has the power to & e )
stop the F-35 basing at the city-owned airportg;,:_‘? _— i
—~|== ) FH
Sl —
I urge you to vote for the resolution to City Gouncifops
stop the F-35 basing. Thank you. o —c/o Joan Shannon, Pre«:+:
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Lori Olberg

From: Eileen Fraga <efragaw3@msn.com>
Sent: Sunday, October 27, 2013 5:08 PM

To: Lori Olberg
Subject: Message from Contact Us at www.BurlingtonVT.gov

This message was sent to you because you are a designated recipient for 'City Council' from

http:/www.BurlingtonVT.cov/ContactUs
Sent on 10/27/2013 5:07:50 PM from IP Address: 75.69.34.107

Comment/Question: My family and I would like to show our support of the F35's being based at the Burlington
airport. We have been longtime residents for over 25 years and have lived on the flight path for all of those
years. The sound of the jets is something all 5 of my children have loved to hear as they were growing up,
keeping it a positive part of their lives has helped them grow into the wonderful caring adults that they are
today. 3 of them have already joined the military out of their dedication to this country and our way of life. Qur
generation needs desperately to put more of our efforts into eliminating the negative debilitating noises and
substances in our children's lives such as the extravagant use of pesticides on private and public property, air
pollution from the wood chip plant, our children continuously breath in, train whistle noises at 3am, 5am etc.,
loud noises and vibrations from the quarry, transportation vehicles air and noise pollution, increased crime
especially the huge increase of drugs in our area and the rise of violent crime. All of these are much more
important to include our education system is failing our students, we make excuses after excuse why our nation
is worse off than some third world countries when it comes to our children's education. These negative factors
in our children's lives have no positives, there is no good thing about increased illegal drugs in Chittenden
County or violent crime or air pollution, yet the F35 being stationed here has many positives, not only jobs for
an area hard pressed to keep young people interested in staying in the area but also assistance at our airport,
immediate response to disasters and the protection of our way of life, we often forget why we have the freedoms
we have. Thank you for giving us the opportunity to express our beliefs, another reason why this nation is the
great nation it is, because of the freedoms we are allowed, such as the freedom of speech. Please help turn some
of this negative energy towards a mostly positive event into a positive energy to fix some of the many more

important problems. Thank you
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Lori Olberg

From: dianne laroche <dilaroche77@gmail.com>
Sent: Friday, October 25, 2013 9:36 PM

To: Lori Olberg

Subject: Message from Contact Us at www.BurlingtonVT.gov

This message was sent to you because you are a designated recipient for 'City Council' from

http://www.BurlinetonV1T.cov/ContactUs
Sent on 10/25/2013 9:35:55 PM from IP Address: 70.20.52.118
Phone number provided: 802-868-7468

Comment/Question: Our family is in full support of the F-35's. We respect and want to keep the VTANG in
Burlington. Please vote Yes on the F-35's. It is so important for their mission and to keep Air National Guard in
Vt. They do so much for us, I am so proud to have them here. People have to remember The airport is not going
away. There will always be noise. the Jets don't create that much noise, they fly a very small amount of time.
We need the Air Guard , they serve a great purpose. Vote in support of our Green Mountain Boys. Thank you

for your time.



Lori Olberg 5. ¢ ; i i

From: Joan Shannon <jshannon@burlingtontelecom.net>

Sent: Monday, October 28, 2013 11:26 AM

To: Lori Olberg

Cc: Ray Gonda

Subject: Fwd: Oct 28, 2013 Burlington City Council meeting offical record

Hi Lori, B0 o 20
Can you add this communication to our Consent Agenda please? e 3 M
Thank you, i .

Joan -

Begin forwarded message:

From: Ray Gonda <gonda05403@yahoo.com>

Date: October 28, 2013 11:15:02 AM EDT

To: "jshannon@burlingtontelecom.net" <jshannon@burlingtontelecom.net>
Subject: Oct 28 , 2013 Burlington City Council meeting offical record
Reply-To: Ray Gonda <gonda05403@yahoo.com>

ref: City coucil meeting on the evening of Oct 28, 2013.

Dear Councilor Joan Shannon,

Previously, this was sent to some of the other councilors as well as to you. Could
you please see that it becomes part of the official record of the meeting.

At the meeting it would also be worth reading the portion of the email comprising the
New York Times article. Could you please do that.

Ray Gonda
264-4886

Dear Councilor Shannon,



| know that it is hard to believe in things we cannot directly sense or see or hear or feel. Overcoming those obstacles is
one of the roles of science. The recent study described here is the largest of its kind ever and is definitive in its results.
For the firsl time quantitative results have been established.

Airport noise does do harm to human health even though we individually cannot make the connection between the
noise and the harm it does. Only medical research studies and projects such as the present one can do that for us.
Citizen's either accept them or reject them based on them based on their understanding of the workings of science or for
other emotional or ideological reasons. Having been trained in science, engineering, and teaching and having spent my
life earning my living from them | am convinced by this study - it is good science. It is a statistical analysis with a HUGE
base to operate from so the results would be particularly valid due to the large sample size.

Keep in mind that Burlington has some of the cleanest air of all cities in the U.S. so the number of hospitalizations from air
particulates would be much lower than the figures 6.8% cited by the study. - possibly even lower that those from noise.
Best regards,

Ray Gonda
South Burlington,

264-4886

NEW YORK TIMES

Airport Noise Linked to Heart
Riscs

OCTOBER 8, 2013, 6:30
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Older people living near noisy airports may have an increased risk for cardiovascular disease, a new study reports.

Researchers used data from the Federal Aviation Administration to establish noise levels in zip codes abutting 89
airports in the contiguous United States. Using Medicare records, they calculated the number of hospital admissions
for cardiovascular disease in areas with levels of noise of at least 45 decibels, about the level of normal

conversation.

As a comparison, they also calculated air pellution, a known contributor to cardiac hospitalization, based on

measures of ozone and fine particulate matter. There were 5.5 million people older than 65 in the study population.

After controlling for age, sex, race, sociceconomic status, roadway density and air pollution levels, the scientists
found that each increase of 10 decibels in noise level was associated with a 3.5 percent increase in cardiac-related
hospitalization - for heart failure, heart rhythm disturbances, cerebrovascular events, ischemic heart disease or

peripheral vascular disease. The study was published online in BiJ.




“The number of hospitalizations atiributable 1o noise is lower than the number attributable to poliution levels” said

the senior author, Francesca Donumict, a professor of biostatistics at the Harvard Scheol of Public Health. "About 6.8

percent of hospitalizations for cardiovascular disease were atlributable to fine particulate matter as opposed to 2.3

percent for noise. But that's still a ton of hospitalizations.”

RESEARCH
Residential exposure to aircraft noise and hospital admissions
for cardiovascular diseases: multi-airport retrospective study

BMJ 2013, 347 doi http:#/dx.doi.org/10.1136/bmj.f5561 (Published 8 Oclober 2013)
Cite this as: BhJ 2013347155681
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Abstract

Objective To investigate whether exposure to aircraft noise increases the risk of hospitalization for cardiovascular diseasss in older

people (265 years) residing near aliports



Design Mult-arporl refrospective study of approximately 6 million older people residing near airports in the United Siates, We
supenmpoesed contours of aircraft naise leveis (in decibels, dB) for 89 airports for 2008 provided by the US Federal Aviation
Administration on census block resolution population data to consiruct two exposure metrics applicable to zip code resolution health
insurance daia: population weighted nose within sach zip code. and 90th centile of noise among populated census blocks within each

Zip code,
Setting 2218 zip codes surrounding 89 airporis m the contiguous states,

Participants 6 027 363 people eligible to pariicipate in the national medical insurance (Medicare) program (aged 265 years) residing

near airports in 2009.

Main outcome measures Percentage increase in the hospitalization admission rate for cardiovascular disease associated with a 10 dB
increase in ajrcraft noise, for each airport and on average across airports adjusted by individual level characleristics (age, sex, race),
zip code level socioeconomic status and demoegraphics, zip code level air pollution (fine particulate matter and ozone), and roadway

density,

Results Averaged across all airperts and using the 90th centile noise exposure metlric, a zip code with 10 dB higher noise exposure

had a 3.5% higher (85% conlidence interval 0.2% to 7.0%) cardiovascular hospital admission rate, after controlling for covariates.

Conclusions Despite limitations refated to potential misclassification of exposure, we found a statistically significant association

between exposure to aircraft noise and risk of hospitalization for cardiovascular diseases among older people living near airports.

Introduction

Exposure 1o aircraft noise has been associated with physiological responses and psychological reactions, * such as sleep
disturbances, sleep disordered breathing, nervousness, and annoyance. - However, the extent to which exposure to aircraft noise
might increase the risk of adverse health outcomes is not well studied. Recent literature, primarily from one multicenter European study,
has provided evidence of a relation batween aircraft noise and hypertension outcomes, including incidence of hypertension, self
reported hypertension,” increased blood pressure,”” ** and antihypertensive medication use.” ¥ ' These findings are supporied by a
broader literature, which evaluated the association between residential exposure to noise and cardiovascular disease and found
substantial evidence for biological plausibility and positive associations between noise and hypertension, myocardial infarction, and
ischemic heart disease. “Potential biclogical mechanisms may include induced release of stress hormones™ 7 and indirect effects on

sympathetic activity, which is associated with adverse metabolic oufcomes. * = 7 ™

Video abstract

However, few studies of the relation hetween aircraft noise and cardiovascular disease have been conducted to date,” in part because

these studies have small numbers of arports and therefore do not have sufficient statistical power. One study in the Netherlands
examined a single airport and had somewhat inconsistent findings, with an association betwaen airport noise and hospital discharge for

myocardial infarction in women but not in men.” A large national scale study in Switzerland found evidence of an association between



gxposure (o aircraft noise and myoccardial nfarction mortality. To our knowledas no sludy has been conducted Lo dats that includes a
iarge study population across multiple airports (o estimate the association between exposure o aircraft noise and hospital admissions
for cardiovascular outcomes. The rigerous estimation of 1his association requires a sufficiently large number of airports with large
surrounding populations, and sufficient vanation in the exposure to awcralt noise We applied statistical methods (hierarchical Poisson
. regression models) © estimate the association between zip code level exposure (o aircraft noise and zip code level hospital admission
rate for cardiovascular disease for each arport, and also to estimate this association by combining information across all the arports.
The hierarchical Poisson regression model allows us o adjust for potential confounders both at the individual level and at the 2ip code
level, and to estimate airport specific and overall associations between exposure to aircraft noise and health outcomes accounting for

the clustenng of the zip code level observations by airport.

I trus study we use the large and nationally representative US population of Medicare enrollees to evaluate the association between
airpart related noise and the risk of hospital admission for cardiovascudar disease in the population aged 65 years or more residing near
airports in the contiguous stales. Understanding the link between aircrafl noise and cardiovascular disease outcomes is important in

characterizing the potential benefits of intervention strategies.”

Methods

¥We obtained the study population from Medicare billing claims for the year 2008. In the United States, unless affectad by some specific
chronic condition, only people aged 65 or more are eligible for the national insurance program, Medicare. Cur study population (6 027
363 people aged 265 years enrolled in Medicare and residing in the 2218 zip codes close to the 89 airports) corresponds to

approximately 15% of the entire US population of older peopls.

From the claims, we extracted individual level information regarding the date of hospitalization, length of hospital stay, the associated
primary and secondary diagnostic and procedure codes (international classification of diseases), and the costs billed to Medicare.

Additional individual level data included age, sex, race, and zip code of residence.

We examined five cause specific cardiovascular hospital admissions based on 1CD-9 codes (international classification of diseases, 9th
revision) for primary diagnosis: heart failure (ICD-9 428), heart rhythm disturbances (426 to 427), cerebrovascular events (430 to 438),
ischemic heart disease (410 to 414, 429), and peripheral vascular disease (440 to 448). A variahle for total cardiovascular disease

admissions was calculated as the sum of hospital admissions for all these causes.

Noise exposure estimates

The US Federal Aviation Administration provided us with aircraft noise contours in decibels (dB) for 89 airports in the contiguous states.
These noise levels were estimaled at lhe centroid of each census block surrounding each of the 89 airports out to & minimum of 45 dB,
where 2 census block is the smallest geographic entily for which population data are available in the US census. Noise contours were
obtained using the integrated Noise Model version 7.0a. * The noise descriplor used was day-night sound level (DNL), which adds a 10
dB “penalty” to night time (thatis. 10 pm-7 am). Medicare data provide residential information at the zip (postal) code level only. Zip
codes are larger geographical areas that are comprised of census blocks (on average there are 168 census blocks per zip code).
Therefore, we aggregated the noise exposura across census biocks to obtain an estimate of zip code level (technically, zip code
tabulation area) exposure to noise. More specifically, we constructed the following two exposure melrics al zip code level: population

weighted average noise {arithmetic mean} among the census blocks within each zip code, where each census block was weighted by
5



the: size of the population aged 65 or more obtained from the 2010 US census gnd the 90th cendile noise exposure amonyg the census

Bincks within each zip code that contamnead at least one person aged 65 ¢r more

Several zip codes were intersecled by the 45 dB noise contour at ther respective awrports. meaning they were comprised of census
Blocks with noise exposures of both 45 dB or more and fess than 45 dB. To caleulate our noise exposure meitrics for these zip codes,
we assigned a value of 45 dB to the census blocks outside the 45 dB contour whereas census blocks inside the 45 dB contour were
assigned therr aclual value, as estimated by the integrated Naise Model We considered only zip codes with census blocks within the
45 4B conlour with people aged 65 or more lhat had Integrated Noise Model estimates when constructing the 80th centile noise
axposure vanable: for the 80ih cenlie noise exposure there were 1928 such zip codes, with a combined population of 5 523 788 people
aged 65 or more. Since Integrated Noise Model estimates were made at census block centroids, some zip codes were excluded

hecause all census block centroids were outside the 45 dB contour.

in our preliminary analyses we developed other candidate noise metrics, including the variance of noise exposure across census blocks
within each zip code and percentage of population above various noise thresholds, but focused on the population weighted average
and 90Lh centile noise exposure given their distribution of values and interpretability. More details on the calculation of our two exposure

metrics can be found in the technical appendix (see supplementary file).

Outcomes

For each zip code included in the analysis, we calculated the number of hospital admissions and the number of people at risk (Medicare
enrollees) separately by two age groups {(>75 or £75). sex. and race {white (non-Hispanic) or non-white}. We conducted the analysis for
hospital admissions for all cardiovascular diseases {our main analysis) and separately for cerebrovascular disease, ischemic heart
disease, and heart failure. Preliminary analyses indicated that heart rhythm disturbances and peripheral vascular disease were too

infrequent to analyze as stand alone outcomes.

Potential confounders

To adjust for the potential confounding effect of socioeconomic status, we extracted several zip code level variables from the 2000 US
census. Extensive preliminary analyses led to the selection of percentage Hispanic and median household income as the two key
variables that were included in the regression model. To adjust for the potential confounding effect of exposure to air pollution, we also
calculated zip cade level fine particulate matter (PM2.5) and ozane concentrations for 1165 and 779 zip codes, respectively, out of the
2218 zip codes included in the analyses. Air pollulion data were oblained from the US Environmentai Protection Agency's air quality
system database, and we calculated zip code tevel averages by taking the average of the air pollution concentrations across alf the
monitors that fell in that zip code. In addition. as near-roadway air pollution and noise could both serve as confounders, we estimated

zip code level road density. The technical appendix describes how road density was estimated (see supplementary file).

Statistical analysis

The dataset included hospital admission counts, number of people at risk, exposure {o aircralt noise, and potential confoundars for
2218 zip codes surrounding 89 airports. We used hierarchical Poisson regression models with airport specific random effects to
estimate, for each airport and on average across airports, the percentage increase in the zip code level hospital admission rate

associated with a 10 dB increase in the zip code level aircraft noise. We denote this percentage increase as the relative rate.



In more detail, the hierarchical Poissen regression model can be dascobod 10 two stages. Firstly, we specified o Poisson regressi
i ! g ion

modet for 2ip code level data to estimate the relative rate as defined above tor each airporl adjusted by mdwidual iovel variables (age,
sex and race) and 2ip code level polential confounders (sociceconomic status and ar pollution). Secondly, we combined information
arross airports o estimate the relalive rate on average across all alrports The model estimated airport speaific relative rates and the
average relative rate aoross all arports accounting for the clustenng of the 2 code level observations within each airport and for
notential differences across airports in the association between noise and hospitalization rates. The technical appendix provides details

on the mathematical formulalion of the hrerarchical Poisson regression made! (see supplementary file).

To mvestgale the role of the potential confounding factors, we canstructed three hierarchical Poisson regression models for each
cardiovascular outcome and for each noise metnc (population weighted average and 90th centile). Mode! 1 did not include any zip code
ievel confounders and only controlled for individual level variables (age. sex and race). Model 2 additionally controlied for zip code level
socineconomic status and demographic varables (median household income and percentage Hispanic). Model 3 additionally controlied
for 21 code level exposure to air poliution {fine particulate maller and ozone): model 3 was fitted to a substantially smaller dataset of
778 zip codes rather than the 2218 7ip codes used for models 1 and 2. hecause of the limited availability of air poliution data. In
secondary analyses of models 2 and 3 we evaluated the potential confounding effect of zip code lsvel road densily (a proxy for road

noise and near-road air poliution}.

Threshold analysis

We conducted additional analyses to quantify the evidence of a potential non-linearity in the association between exposure to aircraft
noise and hospital admission rate for cardiovascular disease. We used lolal hospitalizations for cardiovascular disease as the outcome
and the 80th centile noise exposure metric. In the hierarchical models, we replaced the aircraft noise exposure variable (originaily
defined as a continuous variable) by a categorical variable indicating low. medium, or high exposure to aircraft noise. A zip code was
designated as low exposure for noise levels of 50 dB or less (47% of the study population), medium exposure for noise levels greater
than 50 dB but 55 dB or less (30%]), and high exposure for noise levels greater than 55 dB (23%). Under this model we could estimate
three different percentage increases in hospital admission rates for cardiovascular disease corresponding to: medium versus high
exposure, low versus high exposure, and low versus medium exposure. Categorizing the exposure in this way, we could detect
evidence of a threshold effect if, for example, we found no evidence of an increase in the cardiovascular disease hospitalization rate
when noise increases from low to medium. but statistically significant evidence of an increase in the cardiovascular disease
hospitalization rate when noise increases from medium to high. Such a scenario would suggest that any relation between noise
exposure and cardiovascular disease hospitalizations only occurs for rioise exposures above 55 dB. All statistical analyses were
performed using R version 2.15.2. The technical appendix provides more details regarding statistical methods (see supplementary

file).

Population attributable fraction

To facilitate the interpretation of our findings, we estimated the population atiributable fraction for aircraft noise as well as for fine
particulate matter and ozone. The population atiributable fraction can be interpreted as the percentage reduction in hospitalizations for
cardiovascular disease that would cocur if each of these risk faclors was reduced to a level that represents theoretical minimum risk,
termed the counterfactual exposure distribution.”” For aircraft noise, we used the 90th centile exposure metric, and we considered the
counterfactual level of exposure for all zip codes as 45 dB (the lowest level of exposure evaluated in our study). Similarly, for both fine

particulate matter and ozone we used the minimum concentration within our domain as the counterfactual level of expasure (4.8
7



pgim and 17.6 ppb. respeciively) All relative risk estimates were taken fiom an expanded version of mode! 3 which incorporated
additionat zip code level covarmates that could potentially confound air poliution eflects but had no influence on the assooiation between
arrgralt noise and hospitalization lor cardiovascular disease. For each nsk factor we estimated the population atnbutable fraclion
across all zip codes that had exposure dala for that risk facter. To ensure that the population atiributable fraction estimates were
comparable to one another given air poliution data from only a subset of zip codes, we also calculated the population attributable
fraction for noise for the subsat of 7ip codes with data on air pollution. More detail about the calculation is avaidabie in the technical

appendix (see supplementary file}

Results

Overall. there were 2218 zip codes {779 with both fine parlicutate matier and ozone data) and 6 027 363 Medicare enrollees residing
within the 45 dB contour level of the 89 airports. The number of zip codes (Medicare enroliees) surrounding each airport ranged from
seven (n=8556) 1o 107 (n=482 200) The tablet summarizes the population characteristics, and figure 14 provides a map presenting

the 89 airports displaved by size of the population aged 65 or more within the 45 dB contour level.

LTy BYF
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View larger version

® In a new window
¢ Downlpad as PowegrPomt Shae
Fig 1 Map of 89 airports in contiguous states included in analysis. Size of circles is proportional to size of population aged 65 or more

residing within 45 dB contour lines surrounding each airport

View this table:
View Popun
View Iniine
Distribution of zip code level exposure for 2218 zip codes and risk factor data for about six million nationat insurance plan (servicing

those aged 265 years) enrcllees residing near airports in United States, 2009. Values are percentages unless stated otherwise

Figure 25 shows the estimated relative rates for cardiovascular disease hospitalizations averaged across all airports for both the
population weighted noise exposure and the 90th centile of noise exposure. For the 90th centile of noise exposure variable, controlling
for age, sex, and race, an increase of 10 dB was associated with an increase of 2.9% (95% confidence interval 0.8% to 5.0%) in
hospital admission rate (model 1). In model 2, which additionally controls for zip code level socioeconomic status and demographic
variables, the estimated relative rate was only marginally significant (1.6%, 95% confidence interval -0.2% to 3.5%). In model 3, adding
pollulion variables to model 2, an increase in the 80th centile of noise of 10 dB was associated with an increase of 3.5% (95%
confidence interval 0.2% to 7.0%) in the relative rate of having a cardiovascular disease hospitalization. Models 1 to 3, when fitted to
only the 779 zip codes with both fine particulate matter and ozone data, yielded consistently positive and statistically significant
estimatas of the relative rate of cardiovascular disease hospitalizations associated with a 10 dB increase in the 90th centile of noise (fig
2). Figure 31 displays the airport specific and aggregated relative rates (for model 3) of having a cardiovascular disease hospitalization
per 10 dB increase in the 90th centile of noise exposure. In secondary analyses {data not shown), we observed that the relation of
noise o cardiovascular disease hospitalizations was almost entirely attribuled to within airport and across zip code variations in noise
expaosure rather than to variations between airports. Indeed, the average within airport standard deviation of cur 80th centile noise

8



gxposure was 4.7 dB whereas tha average between alrport standard deviation of the 90th centile nowe »posure was only 1.7 dig,
ndicating that most of tne miormation used 1o estimate the nose-cardiovascular disease relation in ouwr mouels was from variability in

exposure within airports. rather than from variability in exposure between airports.

View larger version.

Fig 2 Overall estimales (averaged across 89 airports) of percentage increase in hospital admission rate for cardiovascular disease
(CVD) associated with 10 dB {dav-night sound level} increase in both exposure variables (population weighled noise exposure and 90th
centile noise exposure) lor each of the models. Model 1 conlrols Tor individual demographics (age. sex, and race), model 2 additionally
controls for zip code level sociceconomic status and demographics (% Hispanic and median household income): and model 3 adds to
model 2 by also contiolling for annual average fine particulate maller and ozone levels. Panel 3 shows models 1 {o 3 fitted to only the

779 zip codes with hboth air pollution variables

View larger version

#  Inanew window
= Downlozd as PowerPoint Slide
Fig 3 Airport specific and cverall estimates of percentage increase in hospital admission rate for cardiovascular disease (CVD)
associated with 10 dB (day-night sound level) increase in 90th cenlile noise exposure amoeng census blocks within zip codes. Model
controls for individual demographics (age. sex, and race), zip code level socioeconomic status and demographics {% Hispanic and
median household income). and annual average fine particulate matter and ozone levels {(model 3). Airport specific estimates are

arranged from lowest to highest values

For population weighted noise exposure, there was an eslimated 6.9% increase (85% confidence interval 2.4% to 11.6%) in the
cardiovascular disease hospital admission rate associated with a 10 dB increase in noise in model 1: however, after controlling for
sociceconomic status, demographic, and pollution variables {models 2 and 3). this association was no longer statistically significant.
Figure 41 shows the airport specific estimated associations for model 3 for population weighted noise. The standard errors of the airport
specific eslimates were consistently larger than those estimated in models using the 90th centile of noise exposure, due potentially in
part to the refatively limited variability of population weighted noise across zip codes within the dataset (see table). Because of this
larger standard error in maodels using the population weighted noise exposure, we focused subsequent analyses on the 90th centile of

noise exposure.

View larger version:

L] in o new window

PowerPoint Slide

e Down
Fig 4 Airport specific and overall estimates of percentage increase in hospital admission rate for cardiovascular disease (CVD)

associated with 1C dB {day-mght sound level) increase in the population weighted noise exposure. This model controls for individual
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demographics (age. sex and racel 2p code level socioeconamic status and demographics (% Hispeni end median household

mcome). and annyal averaoe hne parhoulate matter and ozone levels (model 3). Arport specific estumatos are arranged from lowest to

nighest values

ardivvascular disease outcomes, we observed generally consistent patierns among models. For

Considering subcategories of

serin the G0th centile of noise of 10 dB was associated with cerebrovascular disease and heart failure,

gxample, in model 1, an incie
with @ marginal association for ischemic heart disease. Relative rate estimates were similar across outcomes (fig 5.). For model 2,
relalive rate estimates for all three outcomes declined in magnitude and lost statistical significance. inclusion of pellution variables
{model 3) led to stable or increased relative rate estimales for all three outcomes, relative to model 2. These estimates lacked statistical
significance other than for ischemic heart disease but were similar in magnitude to the estimates from mode! 1. For the population

weighted noise exposure, a similar pattern was observed (fig 5).

L

View larger version:

@ by & new vangdow

Fig 5 Overall estimates of percentage increase in hospital admission rate for specific cardiovascular diseases (CVD) associated with 10
dB (day-night sound level) increase in noise exposure. Resulls are reported for cerebrovascular disease (stroke), ischemic heart
disease, and heart failure, and for both exposure variables {population weighted noise exposure and 90th centile noise exposure) for
each of the three models. Model 1 controls for individual demographics (age, sex. and race); model 2 addilionally controls for zip code
level socioeconomic status and demagraphics (% Hispanic and median household income); and model 3 adds to model 2 by also

controlling for annual average fine particulate matter and ozone

We found that associations were not sensitive to adjustment for our proxy for road noise and near-road air pollution {road density). In
models 2 and 3, the overall estimales per 10 dB increase in the 80th centile of noise without road densily were 1.6% (95% confidence
interval —0.2% to 3.5%) and 3 5% {0.2% to 7.0%), respectively. and with road density the estimates were 1.6% (-0.4% to 3.5%) and
3.4% (0.3% 1o 8.7%), respeclively.

Figure 64 summarizes the results using the categorized 90th centile noise exposure variable (low, medium. or high). In model 3~
controlling for socioeconomic stalus, demographic, and pollution variables—we found statistically significant evidence of an increase in
the hospital admission rate for cardiovascular disease when comparing high versus medium exposure and high versus low exposure,
but we did not find statistically significant evidence of an increase when comparing medium versus low exposure. This indicates lack of
an association betwsen the S0th centile exposure to aircraft noise and hospital admission rate for cardiovascular disease for noise

levels below 55 dB but evidance of an association for noise feveis higher than 55 dB.

View larger version:

window

2 Downioan as PowerPoint Slide
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Fig 6 Estimated relalive rales of cardiovascular disease (Cv DY hospitatization from models using categonzad 90th centife of noise
exposure. Low noise indicales <50 dB . medum nose inde ates 50-55 dB. and high neoise indicates »65 dB. Modet 1 controls for
ndividual demographics (age. sex, and race}, model 2 additchally controls for zip code level sot:oeconomic status and demographics
{% Hispanic and median household income). and model S adds o model 2 by also controlling for fine particulate matter and ozone

levels

From the estimation of the population attributable fraction we found thal. in total, 2.3% of hospitalizations for cardiovascutar disease in
our Medicare cohort were attributable to aireraft noise. Twenty three per cent of our Medicare cohort was exposed to greater than 55 dB
using the 90th centile expoesure metric, and this papulation contributed half of the atiributable hospitalizations. In comparison, across
the zip codes with air pollution data, 8.8% of hospitalizations lor cardiovascular disease were atiributable to fine particulate matter and

4.2% to ozene. The population atiributable fraction for noise was similar in the subset of zip codes with air pollution dala (2.2%).

Discussion

We estimaled the associalion between residential exposure (0 alrcraft noise and hospitalization rates for cardiovascular disease in the
largest population of older people (265 years) in the United States studied to date. In models only controlling for individual
damographics, we found that this association was positive and statistically significant using both of our noise exposure metrics. The
results were attenualed after additionally controlling for area level sociceconomic status and demographic factors. However, the
positive association generally persisted, with the most adjusted model accounting for individual level and zip code level variables as
well as regional air pollution—particularly for the 90th centile of noise exposure variable, which had greater variability across zip codes
than the population weighted average. and correspondingly had greater slatistical significance. Positive associations were also

observed for individual cardiovascular hospitalization outcomes, but statistical power was reduced.

Comparison with other studies

Our findings add to previous literature in several key ways. Firstly, we investigated the noise-cardiovascular hospitalization relation
across gradients of airport noise exposure levels for the largest number of airports and population of older people studied to date. We
used administrative data capturing the majority of older US aduits, who represent an age group at greater risk for cardiovascular
disease. We lhus had a large number of events, increasing our power to detect relations. We used hierarchical Polsson regression
models to estimate airpost specific associations while utilizing information from each airport for a pooled estimate. Secondly, we
evaluated the relalion of noise with cardiovascular hospitalization as the outcome, which, to our knowledge, has been rarely considered
in previcus noise studies. An ecological study of 62 municipalities arcund an airport in Amsterdam found no clustering of cardiovascutar
hospitalizations in areas close to the airport, * but we improve on this study by assessing the relation for individual at risk peeple and
by estimating the whole exposure-response relation. Thirdly, our study provides evidence within the United States, where the housing
stock and other factors may differ from the European populations generally studied in the past. US studies have been more limited and
have not yielded inferpretable evidence. For example, the only major US study to date that investigated the relation between aircrait
noise and mortalily was conducted more than 30 years ago, focused on a single airport, and was critiqued for inadequately controlling
for age/sex/race, and other analytical flaws. ' Fourthly. we accounted for the potential confounding of regional air poliution and near-

road air pollution/noise.
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The estimated assocrions of similar magnitude across seveml cardiovascular disease specihic outeomaes are breadly consistent with
the lilerature For exerole i areas with maore aurciatl nomse more people were receiving medical reatment for heart trouble and had a

“pathological heart shape ™ A 2000 review of epidemicioucat studies found sufficient evidence of posilive relations between aircraft

noise and high blood pressure and use of cardiovasoular medication, One study included in this review investigated the relation
hetween aircratl noise and maidence of hypertension and found a positive association, particutarly in older people, Hypertension is not
typically a primary reason for hospital admission. so i was not spechically included in our analyses. but hypertension is associated with

multiple cardiovascular sequelae that would confribute to hogpitalizations.

Our study suggests that aithough an exposure-response relation axists between noise and cardiovascular admission rates. there may
also be a threshold for the effect of noise exposure on cardiovascular disease hospitalizations. Resulis from our models using a
categorized exposire varable showead consistent statistically significant associations in only the highest exposure group (>55 dB).
These findings are broadly consistent with previous literature suagesting the possibility of a threshold effect for the aireraft noise-
cardiovascular disease relaton. In a categorical analysis. Huss and colleagues  observed significant mortality from myocardial
infarction with aircrafl noise only in the highest group of 60 dB (A weighted) or mare. Other studies found associations with
hypertension oulcomes with leveis 50 dB (A weighted) or more,  bul did not see results with categories further divided above 50 dB (A
weighted) likely due to small numbers in higher calegories. It should be noted that our noise exposure metrics were calculated
differently from those in prior sludies. given zip code level residential resolution, so the noise level at which effects are seen cannot be

directly compared

We did not find statistically significant evidence of heterogeneity in the relation between aircraft noise and cardiovascular hospitalization
across airports. In addition we found that evidence of an association between aircraft noise and cardiovascular hospitalization was
mainly attributable to variation in noise exposure within airports and not differences belween airports. As proposed elsewhere, ~ any
ohserved heterogeneily may reflect differences across the country in sound transmission from outdoors to indoors (where most
exposure would be anticipated to occur). This could include structural attributes of the housing stock, frequency of open windows, or
degree of soundproofing. Heterogeneity may also reflect differences in the type of aircraft and the frequency of over-flights between

airports, although this would be incorporated to some extent in Integrated Noise Model inputs and outputs.

In addition, although aircraft related noise has a different profile from that of traffic related noise, our findings are consistent with the
traffic noise-cardiovascular disease health literature. For example. in models controlling for individual characteristics, zip code level
sacioeconomic status and demographics, and air pollution, we found the strongest association (positive and statistically significant) with
hospitalizations for ischemic heart disease, consistent with conclusions of an expert report regarding likely mechanisms of noise related
health effects,  Our findings were also consistent with studies looking jointly at noise and air poliution. For example, Beelen and
colleagues - found excess cardiovascular mortality in the highest category of road traffic noise. which was reduced slightly after
controtling for air poliution. Huss and colleagues  found that the association between aircraft ncise and mortality from myocardial
infarction was not attenuated with adjustment for air poliution. De Kluizenaar and colleagues ™ found that after controlling for particulate
matter (PM10), the relation between road traffic noise and hyperiension became marginally significant. We found that controlling for air
poilution and road traffic density did not attenuate the relative rate for both of the aircraft noise exposure metrics. [t is worth noting that

air pollution is less correlated with aircraft noise than it is with read traffic noise.”

Limitations of this study
12



Qur analysis has meahons. Although Medicare data covers nearly the entire US older populaton, this database was developed {or
admimistrative purposes and has been shown to be subject o misclassification anc geographic vanability m evaluation and
management, W snly used primary diagnosis. which should reduce misclassification of outcomes.  and our analyses of combined

cardiovascuiar disease oulcomes aie unlikely to have significant misciassification.

Other limitations of the Medicare data include mited individual data on risk factors. For exampie, we were not able to control for
smoking and diet, strong nsk tacters for cardiovascular disease. These vanables would only contfound the association between aircraft
noise and hospitahzation for cardiovascular disease if there were significant correlations between aircraft noise exposures and these
risk factors. Noise contours display fairly sharp gradients and skew as a function of prevailing wind directions, given runway orientation,
and arrival and departure patierns, which may limit spatial confounding. It is possible that socioeconomically patterned risk factors such
as smoking are spabiatly correlated with aircrafl noise, as property values have been found to relate to noise levels.” However, property
value is not simply tied to aircraft noise levels but is affected by a complex interplay of several factors (for examples, amenities). Our
estimates were generally robust (o socioeconomic status covariates at area level, but we lacked the individual level addresses and
socioeconomic stefus characteristics to formally address this question in addition, our zip code level sociveconomic status and
demographic vanables were taken from census 2000 data because only limited socioeconomic status infermation from census 2010
was available at the zip code level at the time of our analysis. We thus assumed that patterns of zip code level socioeconomic status
remained similar over that time. Mare generally, the availability of only zip code level address information can lead to exposure
misclassification. Noise gradients are substantial at close proximity to airports. and we were unable to differentiate among individuals’
noise exposure within zip codes. However, the use of a study population closely aligned with census data (given near universal
enroliment of older peaple in Medicare) allowed us to reasonably estimate a representative zip code resolution population exposure,
with error most likely to be Berksonian with unbiased regression coefficients and inflated standard errors. There remains the possibility
of downward bias in our estimates due to aggregation effects, but bias has been shown to be limited when within area variance is small
relalive to between area variance. " Belween zip code variance in noise is larger than within zip code variance. especially for the 90th
centile noise exposure, so we would not anticipate substantial bias. However, there is some chance for attenuated effect estimates for

the population weighted noise exposure because of comparatively smaller between zip code variance in this exposure metric.

Using the Integrated Noise Model to predict noise exposure also has limitations. The model uses average annual input conditions.
Therefore, values may lack precision because cerlain local acoustical variables, such as humidity effects, ground absorption, individual
aircraft direclivity patterns, and sound diffraction around terrain or buildings. are not averaged or may not be explicitly modeled.” That
said, the Integrated Noise Model is well established internationally” and is the required noise assessment tool in the United States for
airport noise compatibility planning and environmental assessments and impact statements.” Each of our derived exposure metrics had
its own inherent limitations, with the population weighted average potentially reducing the contrast between zip codes, and the 90ih
centile of noise exposure not capturing the exposure profile of the entire zip code. Our data were not separated by time of day. so we
were nat able to analyze the effect of night time noise. This is particutarly relevant as recent studies found associations of night time
noise on cardiovascular related outcomes * suggesting that sleep interference may mediate the effect of noise on cardiovascular

heaith. However, the Integrated Noise Model cutputs did up-weight night lime noise. partially accounting for this phenomenaon.

Conclusions and future research
We found that aircraft noise, particularly characterized by the 8Gth centile of noise exposure among census blocks within zip codes, is

statisticalty significantly associated with higher relative rate of hospitalization for cardiovascular disease among older people residing
13



near airports s relation remained afler controlling lor indiadual data, zip code level sooio

:onemic status and demographics, air

pollution. and rarceay prosumity variables. Our results prowvide evidence of a stalistically significant association befween exposure 1o

arcraft nuise and oo

sscular health, particularly at higher exposure levels Further resoarch should refine these associations and

strengthen causal migrpretation by investigating modifying faciors at the airport or indraduat invel,

What is already known on this topic

@

Noise has beon associated with hypeniension. myocardial infarction, and ischemic hearl disease
Awcralt noise i particular has been associated with several hyperiension outcomes
Few studies however, have investigated the relation of aircraft noise to cardiovascular disease, in part because studies

surrounding a small number of airports are not typically adequately powered

What this study adds

e Long lerm evposure to aicraft noise is positively associated with hospitalization for cardiovascular disease
= The associaton belween aircraft noise and hospitalization for cardiovascular disease is not confounded by air pollution. road
density or area fevel socioeconomic stalus
¢  There may be a threshold for the association between aircraft noise and hospitalization {or cardiovascular disease
Notes

Cite this as: BMJ 201334715561
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Lori Olberg
Pat McKittrick <pat.mckittrick@vtmednet.org>

From:

Sent: Monday, October 28, 2013 11:39 AM

To: Lori Olberg

Subject: Message from Contact Us at www.BurlingtonVT.gov

This message was sent to you because you are a designated recipient for 'City Council' from

http://www.BurlingtonVT.cov/ContactUs
Sent on 10/28/2013 11:39:28 AM from IP Address: 192.240.41.24

Phone number provided: 802-233-5509

Comment/Question: Just would like to ask you to vote against the F35s coming to Burlington, VT. [ believe
they are unsafe, and the money could be used to better care for our population. Thanks!



Dear Burlington: Eity-Councilors,”

[ oppose F-35 basing at the Burlington Airport.
It's too risky. The F-35 will wreak havoc on
8000 Vermonters: extreme noise, high
crash risk, sinking property values.

The Burlington City Council has the power to =

-
stop the F-35 basing at the city-owned airport{75; “ i
= = -

w5 n
I urge you to vote for the resolution to “ ["City G‘ouncd
stop the F- 35 basmg Thank-you. .| c/oJodn Shannon President

% it w ¥ Burlmgton City Council
signature '%’F-Burlidgton Flfy Hall
it ‘ _} 7147 149%hurch Sjreet

_ JAson Horwi] Z 3% Bung_ngton T 05401
name

300 flaple 5t Budua
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