Endangered Health
F-35 Basing at Burlington International Airport
Endangers Public Health
Current scientific consensus confirms that health
effects of aviation noise, in both children and adults,
are far more severe than the Air Force acknowledges

A report produced by the Stop-the-F35 Coalition,
Vermont, February 2013
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Preface
Why another F-35 health report? The Burlington Board of Health has held hearings on
the F-35 and has sent a resolution to the City Council identifying the F-35 at Burlington
International Airport as a potential public health hazard. The Vermont Department of
Health has produced a preliminary health assessment of the F-35. The Air Force has
addressed the health issue. Nonetheless, another report is needed, because vital
information crucial to the basing decision was omitted from previous reports. As a result,
the public discussion of the health impact has been uninformed. We believe that once the
scientific facts are fully known, the human and economic costs of basing a supersonic,
tactical military jet in the midst of a residential community will be understood to far
outweighing any potential benefit. The health impact on many thousands of people,
which we conclusively demonstrate in this report, is a large and as yet unaccounted part
of the cost.
What then is new in this report? First we have identified a scientific consensus of leading
experts, representing the highest obtainable level of certainty, confirming negative health
effects at the noise level imposed by the F-35. The scientific consensus stands in stark
opposition to the misguided position of Vermont’s political, business, and military
leaders in support of the F-35, The scientific consensus has not previously been
acknowledged in the official documents, in the media, or in the public debate surrounding
the basing decision, and was in fact explicitly denied by the Vermont Department of
Health in its Public Health Review.
Second, we demonstrate that the health impact on children is especially severe. This fact
has been overlooked in previous reports and explicitly denied by the Air Force.
Third, based on the scientific consensus, the report for the first time conclusively
demonstrates that the Air Force, in the Draft Environmental Impact Statement, grossly
underestimates the health impact of the F-35.
What we demonstrate is that the F-35 is a threat to public health—not as a matter of
opinion, not based on one study or another, but as a firmly established scientific
conclusion.
The question then is do we accept the settled conclusion of science, or in the manner of
global warming deniers, do we reject science in favor of subjective opinion. If we accept
science then one of the enormous costs--the health risks that will be imposed on many
thousands of children and adults for two generations--must weigh very heavily on the
basing decision. A responsible assessment of these risks leads inescapably to a rejection
of the F-35 in Burlington.
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I Introduction
If the F-35 is based at Burlington International Airport, thousands of people in the
surrounding communities will be exposed to high levels of noise pollution. The scientific
consensus that has emerged over the past ten years demonstrates that noise pollution at
the level anticipated in most of Winooski, and large parts of S. Burlington, and
Williston—a 65 dB average daily noise level—is associated with cardiovascular disease
and cognitive impairment in children. The scientific community now regards the
evidence as sufficient—the term used to indicate the highest level of confirmation in
scientific research—to establish the connection between noise pollution and disease.
Extreme noise has direct and involuntary physiological effects. It increases levels of
stress hormones and neurotransmitters that raise blood pressure, leading to cardiovascular
disease in adults and children. There are further implications for children because their
brains are in the process of development.
Over 20 studies have shown negative effects of noise on reading and memory in children:
epidemiological studies report effects of chronic noise exposure. Exposure during critical
periods of learning at school can impair development and have a lifelong effect on
educational attainment. Altering neurotransmitter levels can also lead to psychiatric
disorders later in life.
The Air Force, in the F-35A Draft Environmental Impact Statement, does not
acknowledge the severity of the risk because it unjustifiably rejects the 65 dB health
effect threshold. Instead, the Air Force inaccurately proposes a 75 dB threshold, claiming
that few if any health effects would result from the F-35. How does the Air Force justify
a higher threshold? It relies on outdated studies and ignores the last decade of research.
While F-35 proponents downplay health effects, they do acknowledge “community
concern” and they have an answer to this concern: mitigation. They say that once the
planes are here, efforts will be made to mitigate the noise impact.
But no credible plan, with the exception of avoidance (rejecting the planes), has been
proposed or implemented, here or elsewhere, that would even begin to adequately reduce
the noise. Homes are currently being torn down in South Burlington as a result of F-16
noise, demonstrating the ineffectiveness of mitigation measures. In the case of the F-35,
tearing down the 3,000 homes in the projected noise zone and displacing the 8,500
residents is not a realistic or acceptable option. Mitigation is an empty promise.
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II Overview
Does the F-35 at BIA pose a threat to public health?
The F-35A Operational Draft Environmental Impact Statement (DEIS) tells us that if the
F-35, a high-performance, supersonic, tactical military jet aircraft, is based at Burlington
International Airport, approximately 8500 people (using 2010 census data) will be living
in a 65 dB DNL noise zone1 deemed incompatible with residential use by the FAA. The
planes are expected to be in Burlington for forty years, and the potential health effects of
the F-35 have raised concerns in the community. In order to assess any potential public
health threat, it is necessary to determine whether there is scientific evidence of negative
health effects at the 65 dB daily average level at which thousands of people will be
exposed, and if so, what the effects are likely to be.
The DEIS evaluates fifteen environmental categories such as noise, air quality, safety,
environmental justice, and so forth. It finds that Burlington is the only one among the six
locations under consideration that will suffer “unavoidable adverse environmental
impact” in the areas of noise, land use, and environmental justice. Health issues and
related scientific studies are discussed in Volume II of the DEIS, but in Volume I, where
environmental impacts are assessed in detail, and in the Summary of Environmental
Consequences ES-72, the only mention of health impact is under the category of
Environmental Justice (Airspace) where it is stated, “…nor would there be any special
health or safety risks to children”.
Thus, in assessing the environmental consequences of basing the F-35 at BIA, the Air
Force does not acknowledge any negative health impacts on either children or adults.
The Air Force apparently finds no health impacts because it claims none exist below 75
dB DNL. Since the great majority of people (approximately 8,000 according to 2010
census data) will be exposed at the 65-74 dB DNL level, while comparatively few (587
people) at 75 dB DNL or above, the Air Force seems to argue that the F-35 does not
present a significant or unmanageable public health threat. If the Air Force is correct
regarding the 75 dB DNL (or perhaps 80 dB DNL, as we see below) effect threshold, and
leaving aside for the moment the troubling matter of the 587 people exposed at that level,
there would be little impediment from a public health standpoint to basing the F-35 in a
residential area. The position of the Air Force can be summarized as follows:

1. The Air Force claims that “…there is little likelihood of hearing loss below an
average sound level of 75 dB DNL. Near military airbases, noise levels above 75 dB
may occur… [however] no research results to date have definitively related
permanent hearing impairment to aviation noise.” DEIS Vol II page C-27. “The

1

DNL is calculated by averaging the sound level over 24 hours (with greater weight given to nighttime
hours) for one year.
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threshold for assessing PHL [potential hearing loss] is exposure to noise levels 80 dB
DNL and greater.” DEIS BR4-24.
2. The Air Force further claims that, “most studies of non-auditory health effects of
long term noise exposure have found that noise exposure levels established for
hearing protection will also protect against any potential non-auditory health effects.”
For example, the DEIS quotes a 1990 NIH paper as follows: “The non-auditory
effects of chronic noise exposure, when noise is suspected to act as one of the risk
factors in the development of hypertension, cardiovascular disease and other nervous
disorders, have never been proven to occur as chronic manifestations at levels below
these criteria (an average of 75 dBA for complete protection against hearing loss for
an 8-hour day).” The Air Force concludes that “…there is no scientific basis for a
claim that potential health effects exist for aircraft time average sound levels below
75 dB”. (emphasis added) DEIS Vol II, pages C28-29.
But the Air Force is mistaken. Its position is based on old data, completely ignores the
most recent ten years of research on cardiovascular and cognitive issues, is contradicted
by the World Health Organization2 and the consensus opinion of leading experts in the
field of noise and health, and must therefore be rejected.
This was clear to us from our reading of the recent literature, but for further
confirmation, we contacted Wolfgang Babisch, who is unquestionably one of the leading
authorities in the world on the relationship between noise and health and one of the
principle authors of the landmark WHO study, Burden of Disease from Environmental
Noise, as well as other recent major studies. Here is what Dr. Babisch said in his reply to
us:
I confirm that there is largely consensus amongst noise experts that average
noise levels during the day >65 dB (A)3 and during the night >55 dB (A) are
associated with an increased risk of cardiovascular diseases. These data are
derived from road traffic noise studies.4 Studies regarding commercial aircraft
noise showed effects at even lower noise levels. Regarding cognitive
impairment in children due to aircraft noise at schools effect level are lower
than Lday 65 dB.5
We wish to stress that Babisch is not merely one expert speaking of his opinion. He is a
leading expert speaking of the consensus among experts today. We believe his statement
constitutes a conclusive determination of the central question regarding health effects of
the F-35: the scientific consensus confirms cognitive impairment in children and

2

WHO, Burden of Disease from Environmental Noise, 2011
dB(A) is an expression of the relative loudness of sounds in air as perceived by the human ear.
4
See discussion below regarding the greater impact of military jets compared to commercial jets
5
Statement byWolfgang Babisch, 1/10/2013. See full text in appendix A. Lday is the average daily sound
level.
3
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cardiovascular disease resulting from exposure to 65 dB (and below) average daily noise
levels,6 the levels which the F-35 will impose on 8,500 people in this community.
Elsewhere, Babisch has written,
It is well understood that noise levels below the hearing damaging criterion
cause annoyance, sleep disturbance, cognitive impairment, physiological
stress reactions, endocrine imbalance, and cardiovascular disorders.7
The evidence is regarded as sufficient by most experts, for noise levels greater
than > 65 dB (A) (L dn)8, to demonstrate increased risk of cardiovascular
diseases.9
Of the four levels of confirmation used in international scientific research—sufficient,
limited, inadequate, or lacking—we see here the highest level of confirmation.
It is thus clear that the Air Force is mistaken with regard to the most fundamental factor
in assessing the health impact of the F-35. Not only is there scientific evidence, but there
is a scientific consensus among experts of negative health effects at average noise levels
of 65 dB and even below 65 dB for cardiovascular disorders and cognitive impairment
from commercial aircraft noise. And since it is generally understood that the greater
intensity of military jet noise is more damaging than commercial jet noise, certainly not
less damaging10, the potential health impact of the F-35 can be expected to be greater.
Since more than 8500 people would be exposed, the conclusion is inescapable, based on
the consensus opinion of experts, that the F-35 in Burlington would present a threat to
public health.

6

The 70 dB effect level found in the Passchier-Vermeer study cited by the Department of Health in the
Public Health Review is from 2000. It is precisely the research of the past ten years that has confirmed the
consensus 65 dB and below effect level.
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Babisch W. Cardiovascular effects of noise. Noise Health 2011; 13:201-4
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Ldn is the day-night equivalent sound level
Babisch, op. cit.
10
See discussion of this topic on page 17 below
9
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Our Request to the Vermont Department of Health
We fully understand that it is not within the authority of the Department of Health to
decide whether or not to base the F-35 at BIA, and we do not ask you to make that
decision. Rather, as representatives of the affected community, we ask that you take
specific steps and make certain recommendations that will help to protect public health.
Your role is indispensable. The protection of public health cannot in this case be
entrusted to the Air Force, because, as we have seen, the Air Force is in sharp
disagreement with expert opinion with regard to the effect threshold. Therefore, we ask
the Department of Health to review the literature and make a determination regarding the
following questions:
1. Does the Department of Health find a scientific basis for the claim of health
effects at 65 dB DNL?
2. If so, does the department find that the presence of the F-35 in Burlington may
pose a threat to public health due to the thousands of people that would be
exposed at 65 dB DNL and above?
3. If so, does the Department of Health also find that no specific, concrete, feasible
mitigation plan has been proposed, in the DEIS or elsewhere, that would reliably
reduce the impact below the effect threshold?
If the Department finds in the affirmative regarding these questions, then, with due
consideration and respect, we ask the Department to recommend to the Air Force and the
congressional delegation a delay in the basing decision at BIA until such time as an
objective, full-scale health review can be conducted.
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III Supplement
How the Air Force reached an erroneous conclusion regarding the effect threshold
Regarding cardiovascular effects and cognitive impairment, the Air Force arrived at the
erroneous 75 dB effect threshold by relying exclusively on older studies. All studies cited
in the DEIS pertaining to cognition and cardiovascular effects were conducted prior to
2003, and most are from the 1970s, 1980s, and 1990s. Missing from the DEIS is the
entire body of scientific research conducted from 2003 to the present, including the
landmark study by WHO, Burden of Disease from Environmental Noise. It is precisely
the research of the last ten years that has created sufficient evidence to form a scientific
consensus regarding the 65 dB effect threshold.
Mitigation—an empty promise
To the extent practicable, mitigation measures would be applied to reduce
potential effects to acceptable levels. However, noise impacts that cannot be
mitigated could occur. Some of these impacts could be considered adverse or
annoying to potentially affected individuals.11
The DEIS states that, once the basing decision is made, “following the publication of the
ROD, a mitigation plan will be prepared…”12 Only after an irreversible, long-term
decision is made that will, according to the Air Force, negatively impact the community,
will the Air Force develop a mitigation plan. That is a great concern because there is no
known mitigation method that is feasible and that would reduce the impacts below the
effect threshold. Nowhere do we find such a plan proposed. Nowhere do we find credible
evidence that adjustments of throttle settings, restrictions on hours of flight (already built
into the DEIS), or changes in other procedures would reduce the impact below the effect
threshold. In fact, we find ample acknowledgement in DoD documents that there is no
known solution and that new research is needed to address the problem.13 A change in
flight patterns is unlikely to be practicable.14 Aside from avoiding the impact altogether,
the only effective mitigation is the abandonment of neighborhoods, the displacement of
individuals and families, and the demolition of homes as is currently being carried out in
South Burlington in response to F-16 noise. With the F-35, such an approach is not
feasible given the size of the affected population. The FAA has indicated that
soundproofing is at best only minimally helpful. For one thing, normal life involves much
time spent outside or inside with windows open.
The Department of Defense does not currently know how to reduce the noise generated
by high performance jet fighters such as the F-35.
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DEIS Vol 1, 2.4.2
Ibid, 2-43
13
Vide infra
14
The FAA, for example, will not arbitrarily move noise from one community to another. It is generally
believed that noise relief for one community should not come at the expense of another.
12
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The DoD is aware of the issues and impacts on the environment from noise
generated by high performance supersonic military aircraft such as the F-35
Lightning II Joint Strike Fighter (JSF), F-22, and F/A-18 E/F. Current and
potential U.S. and international noise regulations and policies threaten to impact
future basing considerations as well as operations and training requirements.
Research and development activities focused on reducing the noise generated by
high performance supersonic aircraft are limited.
These noise levels are already causing significant pressure for reductions in
aircraft numbers and/or available airspace for training and operations. Likewise,
Veterans Administration claims related to hearing impairment are the single
highest category of claims, and are increasing. Changes in operational and flight
procedures can reduce the impacts to the surrounding communities but cannot
eliminate all safety and environmental impacts. Research efforts are needed to
understand, and effectively reduce, the noise from these jet engines.15

According to the FAA, “land acquisition and relocation is the only alternative that would
eliminate the residential incompatibility” and “…noise barriers provide little, if any,
reductions of noise from aircraft that are airborne and can be seen over the barrier.” (2008
FAA Report, pages 29 and 35). As Dr. Babisch has indicated, the best mitigation is
avoidance and prevention. Once the decision is made to base the F-35 in Burlington, it
will be too late to prevent harm.

Cardiovascular Health Effects
The F-35 Public Health Review (PHR) by the Vermont Department of Health states that
when effects are found they are not consistently significant, and it is difficult to control
for confounding factors. On the contrary, more recent research has enabled experts to
form a consensus view regarding the effect threshold which now makes it possible both
to assess risk and recommend preventative measures.16
It is well understood that noise levels below the hearing damaging criterion
cause annoyance, sleep disturbance, cognitive impairment, physiological
stress reactions, endocrine imbalance, and cardiovascular disorders.
Persistent changes in endogenous risk factors due to noise-induced
dysregulation and disturbed metabolic function, promote the development of
chronic disorders such as atherosclerosis, hypertension, and ischemic heart
diseases in the long run.
Noise from transportation is by far the most widespread source of noise
exposure, causing most annoyance and public health concerns. . With

15
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Full scale military tactical aircraft engine noise source / mechanism identification, Oct 25, 2012
WHO, op. cit.
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respect to noise mitigation measures, the avoidance and prevention of
physical health effects plays an exceptional role in public health
The question at present is no longer whether noise causes cardiovascular
effects, it is rather: what is the magnitude of the effect in terms of the
exposure-response relationship (slope) and the onset or possible threshold
(intercept) of the increase in risk
The evidence is regarded as 'sufficient' by most experts, for noise levels
greater than > 65 dB (A) (L dn), to demonstrate increased risk of
cardiovascular diseases.17

17

Babisch, W., op. cit.
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Cognitive Impairment in Children
“Over 20 studies have shown negative effects of noise on reading and memory in
children: epidemiological studies report effects of chronic noise exposure.” “Exposure
during critical periods of learning at school could potentially impair development and
have a lifelong effect on educational attainment.”18 The studies show a linear relationship
between level of noise exposure and degree of cognitive impairment.

WHO estimates 50 % of children in the 65 dB zone will develop noise induced cognitive
impairment.19 The F-35 dramatically expands the 65 dB zone. We believe this represents
an unacceptable public health hazard.

18
19

WHO, op.cit.
WHO, op.cit., page 50
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Source: WHO Burden of Disease from Environmental Noise
Cognitive impairment of children means more than lower test scores in school. Well
established evidence of noise induced hormonal and neurotransmitter disruption and
hearing loss20 at an early age affect brain development, thus providing a biologically
plausible explanation for cognitive impairment. Neurotransmitter disturbance in children
can lead to an increase in psychiatric disorders later in life with staggering costs to
individuals and society, according to Dr. Roger Boshes, Professor of Psychiatry at
Harvard Medical School. Dr. Boshes explains that the human brain continues to develop
through the second decade of life. Alteration of adrenaline and norepinephrine levels in
children, which have been well demonstrated from chronic noise exposure, can cause
irreversible alterations in brain architecture.21
The PHR states that, “There is little evidence in the research literature that specifically
addresses the effects of aircraft noise on cognitive development”. However, a search of
the literature reveals over a dozen such studies.22
“Both the RANCH and Tyrol studies indicate that aircraft noise may be worse for
cognition (emphasis added) than road traffic noise. For aircraft noise, exposure evidence
from the Munich study seems to indicate that LAeq = 60 may be a dividing line, but the
RANCH study results suggest more of a linear association between aircraft noise
exposure and impairment of reading comprehension.”23 Professor Eberhard Greiser, the
lead investigator in a German Federal Environmental Agency study of aircraft noise
health effects, said,

20

Anderson, K, Brain-Development-Hearing-Loss.pdf, Minnesota Dept. of Education, 2011
Appendix B .Statement by Dr. RA Boshes, Professor of Psychiatry, Harvard Medical School
22
See, for example, Haines, et al, “A follow up study of effects of chronic aircraft exposure on child stress
response and cognition,” International Journal of Epidemiology, 2001
23
WHO, op. cit., page 46
21
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Jet noise is more dangerous than any other kind of road-traffic or rail noise
because it is especially acute and sharp and it induces stress hormones.24
Therefore, transportation noise studies that do not specifically address jet noise may
understate the severity of the likely health effects of the F-35. There is evidence in
various studies associating exposure to high levels of jet noise in children with the
development of psychological symptoms such as helplessness, which further contributes
to impairment.25
Noise induced cognitive impairment in children may therefore be understood to be the
result of hearing loss, hormonal and neurotransmitter disruption, and psychological
disorders together affecting brain development, structure and function.
Air Pollution
The F35 draft EIS addresses 7 air pollutants in jet exhaust:
•
•
•
•
•
•
•

Carbon monoxide,
sulfur dioxide,
nitrogen dioxide,
VOCs
particles PM10
PM2.5
CO2e

The report concludes that the F-35 will not negatively impact regional air quality.
Regional air quality is currently in compliance with federal standards. The presence of
the F35 may even produce a small improvement in comparison to the F16 baseline.
There are two problems with this analysis
1. Only regional air quality is addressed. Local air quality with respect to the seven
pollutants (and other key pollutants ignored by the DEIS), where most of the
harmful health impacts occur, is not monitored and assessed. While F-35
operations at BTV may not have a large impact on regional air quality
(encompassing 14 counties in VT and NY), they may have a significant impact on
neighborhoods adjacent to the airport. Pollution from airports tends to be
localized within a few kilometers, according to Professor Ronald Henry of
UCLA.
24

http://www.time.com/time/specials/packages/article/0,28804,1929071_1929070_1947782,00.html
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Evans et al, “Community Noise Exposure and Stress in Children,” “Evidence that noise can function as a
stressor includes elevated psychophysiological activation, greater psychosomatic symptoms of anxiety and
nervousness, and deficits in motivation indicative of helplessness ~Cohen et al., 1986; Evans, 2001; Ising,
Babisch, and Kruppa, 1999; Ising and Braun, 2000; Kryter, 1994; Lercher, 1996; Medical Research
Council, 1997!.”
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2. Three key pollutants in jet exhaust that are widely recognized as having a major
impact on health, contributing to cancer and respiratory disease, are not addressed
in the DEIS: Black carbon, polycyclic aromatic hydrocarbons, and ultrafine
particles. UCLA Medical Center study of Santa Monica airport26 and EPA study
of TF Green airport in RI27 demonstrate the critical significance of local
measurement of these pollutants is assessing health impact of airport operations.
The DEIS makes no mention of black carbon or ultrafine particles. It does mention
polycyclic aromatic hydrocarbons but states that emissions are unlikely to reach levels
considered adverse and thus would not create health risks to humans living adjacent to
airfields or under the flight path. Therefore, polycyclic aromatic hydrocarbons were not
evaluated. However, no evidence or monitoring to support this claim is offered.
One possible explanation for the omissions of ultrafine particles in the DEIS could be a
failure to consider recent studies that have altered the way the concentrations of these
particles are evaluated. It has recently been demonstrated is a study by Carnegie Mellon
University that the number of UFPs in jet exhaust is multiplied by a factor of 35 after
exposure to sunlight.28 So measuring the particles initially present in the exhaust results
in gross underestimation. The health impact is felt locally, not regionally. All of this
escapes notice in the DEIS.
The health impact of the F35 cannot be adequately understood in the absence of an
adequate assessment of pollution levels in the neighborhoods surrounding the airport.
Such an analysis is not presented in the DEIS and is not available through the State of
Vermont. In fact the state does not monitor air quality at BTV. However, based on the
findings of the UCLA and EPA studies, it is not unlikely that there are dangerous levels
of hazardous pollutants in the neighborhoods adjacent to BTV and that the F35 would
worsen the problem.
Furthermore, we know of no monitoring of health trends in the neighborhoods near the
airport, even though studies done at community airports elsewhere have shown health
impacts. Here, the baseline for pollution levels and health status in the affected area is
unknown.
Like BIA, the Santa Monica airport is located in the midst of residential neighborhoods,
but unlike BIA, it does not also house a military installation. The UCLA Medical Center
study found a substantial health impact from airport related air and noise pollution.29

26

Santa Monica Airport Health Impact Assessment, UCLA Medical Center, 2010
TF Green Airport Air Monitoring Study, EPA, 2007
28
http://www.wired.com/wiredscience/2011/05/airplane-exhaust-oil-toxins/
27

29

Santa Monica Airport Health Impact Assessment, 2010
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Source: UCLA Medical Center study

Acute Exposure Effects: Hearing Loss
The relationship between noise levels and hearing loss and the mechanism of celldeath is well established and understood. While the process is the same,
individuals vary in their sensitivity. Some people are more sensitive than others
and will lose hearing at lower levels of noise exposure. This is common in all
biological responses to both the environment and disease.30

The Public Health Review (PHR) states that there are many sources of noise in the
everyday environment that have sound levels similar to or greater than the F-35. But of
the examples given, all are of lower sound level than the F35 except football stadiums
and sirens. What is significant here is the vast quantitative difference in occurrence
compared to the projected F-35 exposure. By contrast with the very occasional, limited
exposure to the noise sources mentioned in the PHR, such as leaf blowers and snow
mobiles, each F-35 overflight blankets thousands of people in the community with high
decibel noise. The DEIS projects 7296 F-35 airfield operations per year or approximately
28 operations per day. On a quantitative basis F-35 noise would dwarf other sources of
noise pollution. The comparatively small community exposure to rock concerts, snow
mobiles and the like, serves to illustrate the unique severity of military jet noise impact
on the community. Even commercial air traffic at BIA is a minor source of noise
pollution compared to military jets. According to the DEIS, F-16 noise currently
"dominates" the noise contours and "the contribution of civilian aircraft is negligible
compared to the military aircraft contribution" to airport noise (BR4-21).
30

http://www.nrac.navy.mil/docs/2009_FINAL_Jet_Noise_Report_4-26-09.pdf, page 28
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The hearing loss threshold of Lmax 114 in the Ising study mentioned in the PHR is just
below the 115 Lmax of the F-35, and thus is a cause for concern. The PHR mentions the
OSHA 115 dB hearing loss prevention standard of 15 minutes or less and the “more
conservative” NIOSH standard of 28 seconds per day. The two widely divergent
standards are presented on an equal footing without an explanation of the difference,
leaving the reader uncertain as to which is correct. But as NIOSH explains, the 28 second
per day standard is superior because, unlike the older OSHA standard, it is based on
contemporary risk assessment techniques and the latest scientific information not
available at the time the OSHA standards were promulgated. The OSHA standard is
outmoded, but unfortunately is not identified as such in the PHR, leaving the reader in
confusion.
Furthermore, the NIOSH standard is meant to apply to adults. But infants and children
may be more susceptible to noise induced hearing loss than adults. A study by the
National Institute of Public Health Denmark has shown the relative impact of noise on
hearing loss by age.31

If the Danish study is correct, then the NIOSH standards which may be adequate for
adults may be inadequate to protect infants and young children. Other subgroups also
have greater vulnerability.

31

Bistrup, ML, Health Effects of Noise on Children, National Institute of Public Health Denmark, 2001
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Vulnerable groups not represented in occupational noise standards

Source: WHO, Guidelines for Community Noise

Speech Interference
Speech interference associated with aircraft noise is a primary cause of
annoyance to individuals on the ground. The disruption of routine activities in
the home, such as radio or television listening, telephone use, or family
conversation, gives rise to frustration and irritation. The quality of speech
communication is also important in classrooms, offices, and industrial settings
and can cause fatigue and vocal strain in those who attempt to communicate
over the noise. Research has shown that the use of the SEL metric will measure
speech interference successfully, and that a SEL exceeding 65 dB will begin to
interfere with speech communication [DEIS Vol II page C-20]
If speech interference begins above SEL 65 dBA and the F-35 generates SEL 118 dBA at
1000 feet AGL (DEIS), with each 10 dB increase corresponding to a doubling of the
perceived sound, we should expect increased speech interference. Residents of
Winooski, South Burlington, Williston, and Burlington who live near the airport
experience frequent speech interference as a result of current F-16 operations. Principals
and teachers at area schools have reported the need to repeatedly stop instruction and wait

15

until the F-16s have flown over. Small children cover their ears and exhibit high levels of
stress response. The Chamberlin School is especially heavily impacted. Since the DEIS
makes clear that the F-35 will dramatically expand the noise zone, it is impossible to
escape the conclusion that there will be a substantial increase in speech interference.

Annoyance
The PHR observes that, “a day-night sound level of 65 dB corresponds to 12 to 13
percent of the exposed population being highly annoyed.” What should be noted,
however, is the difference in annoyance depending on the source. As we see here,
commercial aircraft noise is more annoying than rail or road traffic noise at the same
average level. There is also evidence that military jet noise is more annoying than
commercial jet noise.32

Source: European Commission, 2002

Crash Risk—the F-22 is the model
The F-22A was introduced in 2002, and provided the Air Force with the most
current engine and stealth capabilities. This new technology is akin to the F35A in that it is a new airframe with similar flight capabilities. With that in
mind, it is possible that projected mishap rates for the F-35A may be
comparable to the historical rates of the F-22A. DEIS BR4-46.
With a small number of planes flying, the F-22 has had 7 crashes since introduction in
2005, most recently in November 2012 at Tyndall AF Base in Florida. Overall rate for
the F-22, and thus the expected rate for the F-35, is 8.59 Class A mishaps per 100,000

32

The subjective disturbance caused by military low-altitude flight noise was essentially greater than that
due to ordinary flight noise (in the neighborhood of civil airports). Ising et al. Annoyance and Health Risk
Caused by Military Low Altitude Flight Noise, 1990
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flying hours.33 For the F-16 the rate is variously reported as 3.5 or 4.5 per 100,000 hours.
Since 1982 there has been an average of 13 F-16 crashes per year.34 Thus, the anticipated
crash rate of the F-35 is approximately twice that of the current F-16.

The greater noise impact of military compared to commercial jets
High performance, supersonic military aircraft use engines designed differently from
commercial jets. This difference results in intense noise levels far exceeding commercial
jet noise. Therefore, studies based on the impact of commercial air traffic may understate
the effects of military aircraft.
Newer [tactical military] aircraft generate intense noise levels well above any
current commercial or transport category aircraft in all operational modes. These
noise levels are already causing significant pressure for reduction in aircraft
numbers and/or available airspace for training and operations35
Military engines for tactical aircraft have lower bypass ratios, which mean the
exhaust jet velocities need to be high to produce thrust. The jet noise dominates
over other noise sources for tactical aircraft and is a strong function of the jet
exhaust velocity. Commercial engines for subsonic aircraft use larger diameter
fans to provide most of the thrust, which allow the jet exhaust velocity to decrease.
Higher bypass ratios [used in commercial jet aircraft] reduce both noise and fuel
consumption, which is fortunate for commercial jet engines and unfortunate for
high thrust-to-weight military engines36

Health Equity
The highest concentration of recent immigrants and racial minorities in Vermont is found
in Winooski. 76% of the housing units in Winooski are within the F-35 noise zone. Since
the mission of the Vermont Department of Health includes the goal of reducing and
eliminating racial and ethnic health disparities and improving the health status of racial
and ethnic populations, the proposed introduction of the F-35 at BIA is especially
problematic. It is precisely the ethnic and racial minority populations of Vermont that are
targeted for increased health risk by the F-35.

33

DEIS BR4-47
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Regarding F-16 safety see: Five Air Force F-16s Crashed in July
http://abcnews.go.com/US/story?id=92679&page=1#.UOipbayDl8E
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Ibid
http://www.nrac.navy.mil/docs/2009_FINAL_Jet_Noise_Report_4-26-09.pdf
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The Precautionary Principle
The Precautionary Principle states that when the health of humans and the environment is
at stake, it may not be necessary to wait for scientific certainty to take protective action.
When an activity raises threats of harm to the environment or human health,
precautionary measures should be taken even if some cause and effect relationships are
not fully established scientifically. With regard to hearing loss, since the actual peak
noise levels of the F-35 and duration of exposure are not known, the precautionary
principle should be applied.
However, with regard to cardiovascular effects and cognitive impairment in children, the
biological plausibility, the cause and effect relationships, and the exposure—response
relationships are now established at a level of sufficiency making it unnecessary to
invoke the Precautionary Principle.
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IV Conclusion
There is now consensus among leading experts in the field of noise and health that
significant health effects occur for children and adults at the noise levels produced by the
F-35. According to the WHO these health effects lead to increased risk of a lower quality
of life, of loss of productivity, of loss of healthy years of life, and of premature death.
With regard to the F-35 at BIA, one segment of the population would be victimized—the
individuals living in the projected F-35 noise zone. And yet, in spite of the agreement
among experts, and in spite of the large population affected, the Air Force and the
congressional delegation do not acknowledge any health risk. The wide discrepancy
between expert opinion on the one hand, and the position of the Air Force and the
congressional delegation on the other, has led to confusion. It is vital that both the public
and decision makers be correctly informed on a matter of such long term consequence,
before an irreversible decision is finalized. The Vermont Department of Health is
uniquely positioned to play a constructive role in assessing the risk, informing leaders
and the public, and recommending necessary prevention.

WHO, Burden of Disease from Environmental Noise, 2011
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Appendix A: Statement by Wolfgang Babisch, January 10, 2013 email
Dear Mr. Joseph,
I confirm that there is largely consensus amongst noise experts that average noise levels during
the day >65 dB(A) and during the night >55 dB(A) are associated with an increased risk of
cardiovascular diseases. DNL is a weighted day/night average noise level that equals
approximately Lday. These data are derived from road traffic noise studies. Studies regarding
commercial aircraft noise showed effects at even lower noise levels. Regarding cognitive
impairment in children due to aircraft noise at schools effect level are lower than Lday 65 dB.
WHO recommends that average noise levels during the night should not exceed 40 dB (A) to
enable undisturbed sleep, 55 dB (A) are considered as an interim target in situations where the 40
dB (A) is not achievable in the short run. According to occupational health, average noise levels
of 80-85 dB (A) during an 8 hr working shift can cause hearing loss in the long run. Single noise
events should not exceed 135 dB(C, time constant “peak”). With respect to Lmax (time constant
“fast”) it is common to consider approx. 120 dB (A) as a criterion. In Germany we had
investigated the impact of low flying fighters on the hearing of children. We concluded that Lmax
of an overflight should not exceed 115 dB (A). However, the hazardous factor in mock attack
training areas was not only the sound energy but also the steep noise level increase (>= 60
dB/sec) which inhibits the effectiveness of inner ear protection mechanisms. The combination of
>115 dB (A) and >60 dB/sec was the reason for limiting the minimum flight altitude to 300m. In
close distance to an air base the level increase is not as steep because of the lower speed of the
aircraft.
WHO Burden of Disease from Environmental
Noisehttp://www.euro.who.int/__data/assets/pdf_file/0008/136466/e94888.pdf. WHO Night
Noise Guidelines for Europe
http://www.euro.who.int/__data/assets/pdf_file/0017/43316/E92845.pdf
Regards
Wolfgang Babisch
Dr. Wolfgang Babisch
Abteilung Umwelthygiene
Umweltbundesamt
Department of Environmental Hygiene
Federal Environment Agency Corrensplatz 1 14195 Berlin: Germany +49 (0)30 8903 1370 Fax: +49 (0)340 2104
Fax: +49 (0)30 8903 1830
E-Mail: wolfgang.babisch@uba.de
URL: http://www.umweltbundesamt.de
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Appendix B
Statement by Roger A. Boshes, M.D., PhD, Assistant Clinical Professor of Psychiatry,
Harvard Medical School, email, January 18, 2013
Note: I asked Dr. Boshes to assess the likely long-term effects in children of chronic
exposure to high levels of military jet noise. Since we know from studies by the WHO
and others that adrenaline and norepinephrine are elevated by high noise levels, I asked
for his views on the implications.
From: "Boshes, Roger (DMH)" <roger.boshes@state.ma.us>
To: Richard Joseph <rj.1618@yahoo.com>
Sent: Friday, January 18, 2013 5:29 PM
Subject: Neurotransmitters, trauma, and long term rewiring of neural circuits

One of the most unexpected findings of neuroscience over the last 100 years has been the
appreciation that the human brain is very much a work-in-progress at the time of birth. The
conventional wisdom had been that the major physiological change accompanying growth and
development occurred at puberty. All other major systems were thought to be fully formed. We
now understand that the human brain goes through enormous changes over the first two decades
of life and, in fact, remains capable of change into senescence – you can teach an old dog new
tricks!
Nowhere is this clearer than in the area of mental illness. Virtually all medical conditions have a
major genetic component. Patterns of disease run in families. This is also true for mental
illnesses. The single dramatic exception to this latter observation is the post-natal acquisition of
conditions within the spectrum of anxiety disorders including generalized anxiety disorder, panic
disorder with or without agoraphobia, phobias, and obsessive-compulsive disorder. It is widely
accepted within the psychiatric field that children exposed to emotional, physical, or sexual
trauma develop a lifelong condition of post traumatic stress disorder which can manifest itself as
any or all of the conditions within the anxiety spectrum or even include disturbances of thought or
mood. This pattern of illness is indistinguishable from the genetically transmitted forms of anxiety
disorders.
The mechanism involved in the permanent over activation of the Reticular Activating System is
not precisely understood but is thought to involve the neurotransmitter epinephrine or adrenaline.
Adrenaline is not only a neurotransmitter; it also acts as a hormone mediating the “fight or flight”
mechanism in a chordate which produces redistribution of blood flow from the gut and other core
area to the peripheral muscles necessary for flight or fight, increased heart rate to facilitate blood
flow, rapid breathing to improve oxygenation of the blood, piloerection to make the animal appear
larger, etc. Many of these physical phenomena are associated with anxiety and panic.
We believe that when an immature brain is traumatized, emotionally, sexually, physically
(including sensory bombardment), developing neural circuits involving the cellular architecture
that mediates the above-described physiological and emotional responses are altered leading to
up-regulation or super-sensitization so that they are constantly “On Alert.” This leads to
perturbation in glucocorticoids with the possibility of further damage to the victim. It is not
reversible
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Currently, oceanographers and marine biologists studying marine mammals are protesting
against the US Navy’s plans to study seismic shocks for military purposes. Experts predict these
tests will kill hundreds of thousands of dolphins, whales, seals and other marine mammals by
creating unimaginable stress levels mediated by epinephrine. These seismic effects are identical
to sensory shocks such as sound blasts experienced by mammals on land. The young marine
mammals that are not immediately killed will also experience a form of PTSD as their developing
brain architecture is permanently altered.
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Appendix C
Resolution of the Burlington Board of Health on the basing of the F-35 at BIA
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