























infrasound and low-frequency noise, including exposure to industrial wind turines.
Note that are there are not only symptoms noted but many physical complaints with
some iliness and physical disease states - the LATTER NOW BECOMING MORE CLEAR
WITH RECENT RESEARCH ABOUT ENVIRONMENTAL NOISE EXPOSURE AND EVOLVING
DISEASE PROCESSES)

10) page 22 reviews some of the ways that low frequency sound can be "sensed" by the
vestibular and acoustic organs of the body. Wind turbine noise can increase alerting
responses that disturb sieep, even when people do not recall being awakened. This
effect is one that clearly disturbs sleep and mental well-being out to 1400m (4600 ft)
from turbines with diminishing effects out to 3 km as shown in a cross-sectional study
by Nissenbaum. Salt, et al, provided evidence that clearly establish the biological
plausibility that infrasound can adversely affect health. That work shows that there are
mechanisms in the inner ear that are capable of transducing infrasonic energy into
neural signals that can be transmitted to the brain where symptoms, including steep
disturbance are registered. Bauer and Krahe demonstrated a significant relationship
between EEG reactions under different low-frequency noise exposure and subjective
annoyance.

11) Sleep: Sleep disturbance is one of the most common complaints raised by noise-exposed
populations, and it can have a major impact on health and quality of life.

Sleep is important for human functioning. Good quality sleep is esssential for optimal human
functioning. Why exactly is less evident, but it is clear that disturbed sleep (either from internal
or external factors) leads to or is at least associated with fatigue, lower cognitive performance,
depression, viral illness, accidents, diabetes, obesity and cardiovascular diseases. (WHO
statement - 2009)

During sleep the auditory system remains fully functional. Incoming sounds are processed and
evaluated and although physiological changes continue to take place, sleep itself is protected
because awakening is a relatively rare occurrence.

Frequent awakenings (disruption of sleep leading to cognitive response - often need 20-30
seconds) or arousals (more brief (2-3 seconds) - without recalled memory event) leads to sieep
fragmentation and overall sleep disturbance. It has been reported that intermittent noises with
maximum moise levels of 45 dB (A) and above can increase the time taken to fall asleep by a
few to 20 minutes.

Wind turbines can effect health through DIRECT (noise generated) and INDIRECT (by sleep
disturbance) mechanisms.

| would suggest that OSA is a much more “potent" sleep disrupter, and as such, may be more
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likely to trigger/ hasten CV disease, inflammation than would disordered sleep from WTN.
12) The World Health Organization Weighs In:

We live in a world of accelerating'chaos" - louder, faster, sooner to start/later to finish,
more complex, more expensive and more involved... we are now more divided,
contentious and uncertain - all while working harder to "survive". The World Health
Organization (WHO) has long recognized this evolving trend, and in its most recent
Environmental Guideline release (Oct, 2018) for the European Region provided strong
evidence that noise is one of the top environmental hazards to both physical and
mental health and well-being in the European Region. The document identifies levels
which noise has signficant health impacts and recommends action to reduce exposure.
For the first time, a comprehensive and rigorous methodological framework was
applied to develop the reommendations.

Compared to previous WHO guidelines on noise, this version contains five significant
developments:

1) stronger evidence of the cardiovascular and metabolic effect of
environmental noise

2) inclusion of newer noise sources, namely wind turbine noise and leisure
noise, in addition to noise from transportation (aircraft, rail and road traffic)

3) Use of standardized approach to assess the evidence

4) a systematic review of evidence, defining the relationship between noise
exposure and risk of adverse health outcomes.

5) Use of long-term average noise exposure indicators to better predict advese
health outcomes.

Targeted at decision-makers and technical experts, the new guidelines aim to support
legislation and policy-making at local, national and international levels.

Although the guidelines focus on the European Region and provide guidance consistent
with the European Union's Environmental Noise Directive they also have global
relevance. The large body of evidence was derived not only from European sources but
also from research in other parts of the world, mainly America, Asia and Australia. Two
independent groups of experts were created from the environmental noise community
who adhered to a new, rigorous, evidence-based methodology. Eight peer-reviewed
systematic reviews of the pertinent literature underpin the guidelines, incorporating
significant new research since the last 2009 Who Night Noise Guidelines for Europe in
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2009.

Reviews were based on several health outcomes - cardiovascular and metabolic effects,
annoyance, effects on sleep, cognitive impairment, hearing impairment and tinnitus,
adverse birth outcomes and quality of life, mental health and well-being - and the
effectiveness of intervention.

my comments:

The majority of the extensive 2018 WHO noise guidelines for Europe publication
reflected on items previously covered - road traffic, railway and aircraft - sources of
noise. Wind turbine noise and leisure noise analysis with recommendations were new -
reflecting, in my opinion, the relative recency of these two noise sources and the
growing magnitude of the these two concerns in a increasingly densely populated area
of Europe. With the escalating threat over climate change triggering rapid
industrialization of wind energy generation, both factions: pro- or con- wind are now
coming to grips of the realities of what these massive machines and their visual
impacts, sound emissions and effects on property values and wildlife, etc., NOW mean
to future energy security balanced against quality of life. The visual impacts are
complex as individuals and communities try to adapt to ITW's "alien" presence. The
effects of wind turbines on man are relatively new with one of the earliest papers in
1987 (Kelley) surprisingly indentified what is likely the most important consideration of
chronic exposure to IWTs - infrasound and low frequent noise (16). It has only been in
the last 15-20 years where we have seriously pursued defining IWT exposure and health
impacts.

Intensive discussion and data collection leading to publishing that generate
acknowledged "experts" that are pulled to friendly factions and then into unfriendly
judicial interactions continues for one reason - the entirety of the health impact from
IWTs - psychologic and physical - remains poorly described. The "conflict" of the siting
of these turbines is driven by financial rewards on one side and, on the other,
imposition of enduring unnatural back ground noise and a honest concern for potential
serious adverse health effects that most likely worsen through subliminally heightened
stress.

Effects are hard to measure and they are seemingly wide ranging in scope and variable
among people. In the long-term manner in which residents are exposed living close to
IWTs, to clarify and quantify a "reasonable approximation" of their long-term health
effects will take a long time with carefully designed studies with enough people in both
the exposed and "control" groups where confounding variables are recognized and
accounted for that will quantifiable and statistically validated conclusions that then can
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best forge public policy.

The 2018 WHO guidelines for community noise recommends less than 30 dB(A) in
bedrooms during the night for a sleep of good quality and less than 35dB(A) in
classrooms to allow good teaching and learning conditions. The WHO guidelines for
night noise recommend less that 40dB of annual average (Lnight) outside of bedrooms
to prevent adverse health effects from night noise. The 45Db Lden is a 24 hour long
term level.

The 2018 WHO document DID judge that the strength and quality of the available
reviewed data to set noise loudness goals 1) throughout the entire 24 hr period of a
day, and 2) separately during night time and, in addition, 3) supported the
recommendation for policy makers to reduce noise to achieve those geoals - This applied
to road traffic noise, railway noise and aircraft noise. In contrast, the rating of the
quality of evidence in the areas of health measure (cardiovascular disease, annoyance,
cognitive impairment and hearing impairment and tinnitus) received no rating because
there were no (none existed) studies showed a satistically significant correlation. Only
the adverse health feature of annoyance had a study which was judged as providing
“low" quality of evidence for inconsistency and imprecision. in that study, efforts to
"pool" the results of the 4 studies was felt to be possible due to the "heterogeneity" of
the participants.

In that report, under the area of "additional contextual factors", they again state that
"very little evidence is available about the adverse health effects of continuous
exposure to wind turbine noise". They did comment that proper public involvement,
communication and consultation of affected citizens living in the vicinity of wind
turbines during the PLANNING state of future installations is expected to be beneficial
as part of health and environmental impact assessments.

my comments:

It should be noted that MAE's first notification to residents living in the targeted
turbine zone (except for those approached up to two years earlier to obtain easements)
was not done until a relatively few weeks before the first of three public hearings -
essentially not allowing any education or research on the potential impact of a decision
which did not request/involve their input.

The 2018 WHO report also states that residents living in the potential areas targeted for
IWTs may have greater expectations of the quietness of their surrounds and therefore
be more aware of the noise disturbances. They also pointed out, unlike for traffic,
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railways or aircraft noise that with wind turbines, noise reduction interventions are
more complicated than for other noise sources due to the height of the source and
because outdoor disturbance is a particularly farge factor.

Importantly, GDG (Guidelines Development Group) that produced the guidelines for the
WHO, commented that "noise levels from outdoor sources are generally lower indoors
because of noise attentuation from the building structure, closing of window, etc.
Nevertheless noise exposure is generally estimated outside, at the most exposed
facade. As levels of wind turbine noise are generally much lower than those of
transportation, noise, the audibility of wind turbines in bedrooms, particularly when
the bedrooms are closed, is unknown".

The WHO also acknowledges that "wind turbines can generate infrasound or lower
frequencies of sound than traffic sources". However, few studies relating exposure to
such noise from wind turbines to health effects are available. It is also unknown
whether lower frequences of sound generated outdoors are audible indoors,
particularly when windows are closed". Furthermore, they comment that noise
"emitted from wind turbines has other characteristics, including the repetitive nature of
the sound of the rotating blades and atmostpheric influence leading to a variability of
amplitude modulation, which can be a source of above average annoyance. This
"differentiates it from noise from other sources and has not always been properly
characterized". They acknowledge (which pro-wind factions refuse) that "standard
methods of measuring sound, most commonly including A-weighting, may not capture
the low-frequency sound and amplitude modulation characteristic of wind turbine
noise". These last three points are central considerations to the production of
disordered sleep and subsequently in the production of pleomorphic adverse health
effects.

In addition, for the first time the WHO put a recommendation for average noise exposure at 45
dB Lden as turbine noise above this level is "associated with adverse health effects". They GDG
"stressed" that there might be an increased risk for annoyance below this noise exposure level,
but it could not state whether there was an increased risk for the other health outcomes below
this level owing to the lack of evidence. They best estimated that 10% of patients with a 45 dB
(outdoors) would be annoyed (other investigators suggest 20-30%). Because the evidence on
the adverse effects of wind turbine noise was rate "low quality", the Wind turbine noise review
board made the recommendation "Conditional".

There were no studies available to assess the incidence of ischemic heart disease, nor incidence
of hypertension, nor permanent hearing impairment, nor effects on reading skills and oral
comprehension in children. The studies hadn't been done looking at those parameters. [t DID
NOT imply that there were studies that showed NO relation.
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In the area of sleep disturbance at 45 dB there were six studies available but they did not reveal
results about EFFECTS of wind turbine noise on sleep. The evidence was deemed "low quality”

They reiterated that very little evidence is available (currently - my comment) about the AHEs of
continuous exposure to wind turbine noise.

They did importantly mention that "proper public involvement, communication and
consultation of affected citizens living in the vicinity of the IWTs DURING THE PLANNING STAGE
OF FUTURE INSTALLATIONS is expected to be beneficial as.part of health and environmental
impact assessments”.

AGAIN, they pointed out that data mostly exists for OUTSIDE sound levels, and hence the
audibility of wind turbines in bedrooms - especially with the windows close - is UNKNOWN.

13) Other observations:

They also mentioned that acoustical description of wind turbine noise by means of L den or
Lnight may be a poor characterization of wind turbine noise and may limit the ability to observe
associations between wind turbine noise and health outcomes.

They also noted that wind turbines are not a recent phenomenon but their QUANTITY, SIZE AND
TYPE have increased significantly over recent years.

my comment:

Thorough evaluation of biophysical effects/responses that are inherently MUCH more as the
size/power of newer IWTs increases has NOT been done.. apparently they are assumed to be
the same risk at 70 feet or 550 feet, at 2.5kw or >2 MEGA watt). Nearly all testing is being
"after the fact" with conscious avoidance by WE in areas of ILFN evaluations. | have seen a
"complete unwillingness" site turbines beyond where those effected by their emission would be
beyond the range or audibility or sensing... that sound generation would be at or less than
background (about 30 dB). My review of the recommendations (again) strongly suggest IWT
siting at at least 1.25 miles or 2 km. At that distance, the concern of true AHEs is likely gone but
there will be still some persistent (minimal) visual annoyance, bird killing and other adverse
effects on wildlife besides negative effects on property values.

Human Rights and Social Justice

What allows a wind energy company to decide they can study a wind map and begin
planning a wind farm without the acceptance of all parties who might be involved?
Was it the transition from small early farms turbines that were of essentially no
consequence to health or scenery considerations to a slightly larger (but still not
obtrusive and annoying) but more sophisticated models of the early 1970s that
suddenly (because of a natural progression - "alway bigger") produced the current,
massive scale turbines that we see today? Have we lost sight of the consequences of
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that transition...in terms of annoyance, sound generation and being unaware of the
previously unknown biophysical ramifications? What was initially a image of a closely
spaced turbines clustered in a remote canyon in California became a sudden, uninvited
rush literally into our backyards. What may have been an easily accepted small
structure a century ago became a forced placement of "dominating eyesore" with
potentially seriously harmful health consequences and otherwise, completely
unwanted. When did we stop considering the impact of these massive structures; when
did we stop being considerate and respectful of our neighbors?

Canada has ratified international convention which recognize the individual's right to
the enjoyment of the highest attainable standard of health. The deployment of IWTs in
Canada presents a contemporary example of the individual's right to health in conflict
with competing interests as described in a May, 2017 article by Krogh and Horner. (17).
Through the review of government publications, documents and websites they
confirmed the following health principles that have been adopted and supported by
Canada. 1) Health is a state of complete physical, mental and social well-being and not
merely the absence of disease or infirmity. 2) Individuals have a fundamental human
right to the highest attainable standard of health. 3) Governments have a fundamental
human right to the highest attainable standard of health. 4) Governments have a
shared right responsibility to help Canadians maintain and improve their health, while
respecting individual choices and circumstances. 5) A primary role and responsibility of
government is to generate effective responses for the prevention and control of non-
communicable diseases. 6) No one shall be subjected without their free consent to
medical or scientific experimentation.

They quoted Health Canada's "broad mandate to protect and maintain the health of
Canadians - including protecting people from risks in the environment where they work,
live and play...." and the "..public expects government to mitigate these risks....." The
main health risks of noise identified by the WHO were listed and exposure to IWTs were
described as a plausible cause of reported health effects. Among many, the important
ones identified were annoyance, sleep disturbances and all its consequences on a long
and short term basis, cardiovascular effects, hormonal responses and ther possible
consequences on human metabolism and the immune system. Despite these risks, the
Canadian government has approved deployment of IWTs despite municipal
governments having declared their jurisdictions to be unwilling hosts of wind energy
projects.

The authors concluded, through review of government documents, peer reviewed
literature and other references, "that wind energy deployment in Canada can be
expected to result in harm to human health. The resulting harm is deemed avoidable
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and conflicts with the individual's fundamental human to the highest attainable
standard of health". Furthermore, they stated that "governments have a responsibility
to help Canadians maintain and improve their health by generating effective responses
for the prevention of avoidable harm. Individuals have a right to make informed
decisions about their health. IWT knowledge gaps and potential risks to health should
be fully disclosed". Individual should not be exposed to IWTs without their informed
consent.

The same set of protections should apply to residents of this county. The owners of the
wind turbine and/or local government do NOT fully know the full extent of adverse
health consequences of chronic explosure to wind turbines. If, upon completing
informed consent of the unknown risks, the resident decides not to accept the risks,
then it should not permissible that wind turbines be permitted to be placed within a
distance where AHEs are potentially deemed possible given our current understanding
(approximately 1.25 miles to avoid sleep disturbance due to ILFN - see below in Table
where various investigators have submitted their recommendations).

The real question: Why is it the responsibility of the potential sufferer (some would say
likely) to prove the proposed adverse health effects rather than the Initiator of the risk
to adequately demonstrate the absence of health consequences prior to initiating the
risk.

14) Big picture: At least 48% or 121.5 million, of all adults in the United States had some form
of CVD from 2013 to 2016 (AHA newest's stats) The number of U.S. adult with cardiovascular
disease - defined as CHD, stroke or hypertension is an increase from previous years. Eliminating
high blood pressure could have a larger impact on CVD than the elimination of all other risk
factors among women with the exception of smeoking among men. Hypertension is generally
acquired from lifestyle behaviors but the potential contribution of environmental noise is
surging with neew data. But in addition, we are now recognizing the importance of noise in our
environment and the increasingly powerful effect of sleep disorders that produces stress
responses that facilitates the development of cardiovascular disease.

We need to be pursuing healthy behaviors - no smoking, physical activity - starting as children
and young adults, pursue high quality nutrition, avoid being overweight or obese and what your
cholesterol and treat it by dietary choises, activity and medication to guidelines-directed levels.

For a century or more, mothers and wives have told their family about trying to reduce stress in
their lives.... now we are seeing evidence of environmental stress that disturbs sleep that
produces elevated adrenergic tone and inflammatory responses that all can incrementally
increase our individuat and as a nation "summed" burden of cardiovascular disease.

The WHO has critically review the data from traffic noise, railway noise, and aircraft noise and
real data is being generated that AHEs are being generated. That data is strong. The data for
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WTN and Leisure noise is "conditional" - mostly due to the absence of clear data LINKING those
exposures directly to disease states. Annoyance seems supported as real and may have less
severe health consequences.

Through my reading, | have seen that cancer and deafness have been attributed to IWT noise/
sound emissions. The noise levels generated by IWT is not high enough to cause permanent
harm. Vestibular effects causing dizziness may be possible but is not commonly mentioned.
Cancer usually results DIRECTLY from inheritable or environmental disruption of the genetic
code {DNA sequencing) or INDIRECTLY from immunosuppression of the body's self-repairing
abilities to correct spontaneous "codon disruptions" occurring during gene reading and
subsequent protein synthesis. Although "chronic stress" causing immunosuppression has been
linked, a subsequence plausible outcome of higher cancer rates has not been seen and
importantly has not been reported with the WHO comprehensive data reviews and subsequent
recommendations.

15) Conclusions

| view the data as compelling that exposure to IWT noise LIKELY insidiously contributes to this
bottom line of disease process progression till being recognized as a disease state. ("Directly”,
"Causes" words were not used). AGREED: Data is VERY difficult to obtain. But the data does
indicate and support that WTN exposure and resultant AHEs are very likely
connected.

Jerry Punch, Professor emeritus from Michigan State University (audiology), who
wrote a phenomenal review of wind Turbine Noise and Human Health: A Four-decade
History of Evidence that Wind Turbines Pose Risks. In this 72 page Peer-reviewed
article that addressed each of twelve wind industry claims and positions, responded to
the WE's assertion that “there is no evidence in the literature to support a causative
link between wind turbine noise and adverse effects" with the following: The available
literature, which includes research reported by scientists and other reputable
professionals in peer-reviewed journals, government documents, print and web-based
media, and in scientific and professional papers presented at society meeting, is
sufficient to establish a general causal link between a variety of commonly observed
AHEs and noise emitted by IWTs.

Further, | would make similar comments:

Death stalks us all: Wind turbine noise producing sleep disturbance is yet another
threat lurking in the woods (or across farm fields).

Cardiovascular death is "death by a 1000 cuts (or maybe only a 100)". Sleep
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disturbance and noise annoyance from IWTs can also carry a blade.

Surprisingly, given the description of wind energy as "clean”, | see the eventual repeat
of the clash of Big Oil and resultant Climate Change as similar to the eventual conflict
of AHEs due to IWTs and the poorly regulated siting of IWTs in close proximity to
homes and communities.

| view exposing residents to IWTs as analogous to asbestos exposure in the workplace
and the possible future development of a mesothelioma. That relationship was
intiafly suspected, then later confirmed. Continued use of asbestos with that
recognized AHE was found to be unlawful and subject to compensatory damages
through litigation. | believe that when the associated risk is more quantifiable, Wind
Energy may be eventually be held accountable for the excess cardiovascular mortality
and morbidity caused by long-term exposure of IWT noise emissions placed in closed
proximity to residents. Currently Wind Energy is resisting admitting that there
MIGHT be a connection despite mounting consensus otherwise. That connection is so
likely, that some scientists have raised the question if informed consent should be
ethically required from people forced to live in close proximity.... if that was the case,
siting separation distances would immediately become much greater (and our future
communities, healthier).

While the data to date is NOT robust enough to state conclusively that IWTs directly
cause AHEs, the data is supportive of a likely causal link to a myriad of cardiovascular
diseases primarily through annoyance-mediated and disturbed sleep generated stress
responses.

Conversely, the Wind Energy Industry has never shown that exposures to IWTs and
their sound emissions is safe at siting distances currently implemented (1500 feet)and
that their current implementation upholds the requirements of Health (as described
by the World Health Organization).

W. Ben Johnson, M.D.

Madison County, lowa
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