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In 1999, the World Health Organization (WHQO) defined noise as “‘unwanted sound”.
While sound meters can measure sound, unwanted sound is perceived by humans as noise.

Dear Senator Rob Ortt,

Thank you for the opportunity to share information related to adverse health effects
associated with living in close proximity to industrial wind energy facilities (IWTS).

This submission is public and may be shared.

As background, I am a retired pharmacist, a full time volunteer and have been
researching this topic since October 2008.

For your interest [ am providing a summary of the peer reviewed and published papers in
scientific journals and th papers presented during noise and other conferences for which I
am an author/co-author. Also included are a brief summary of other activities such as
invited talks at Canadian legislative and Senate hearings, universities and other venues.
See attached.

Krogh: Brief Bio

Carmen M Krogh is a full time volunteer and published researcher regarding health
effects and industrial wind energy facilities and shares information with communities;
individuals; federal, provincial and public health authorities, wind energy developers; the
industry; and others. An author and a co-author of peer reviewed articles and conference
papers presented at wind turbine and other conferences. Ms Krogh has acted as a peer
reviewer for a scientific journal. A retired pharmacist whose career includes: senior
executive positions at a teaching hospital (Director of Pharmacy); a drug information
researcher at another teaching hospital; a Director of a professional organization; a
Consultant at the Bureau of Human Prescription Drugs (Health Canada); and Director (A)
at Health Canada (Pest Management Regulatory Agency). The former Director of
Publications and Editor in Chief of the Compendium of Pharmaceuticals and Specialties
(CPS), the book used by physicians, nurses, and health professionals for prescribing
information in Canada. The US Physicians Desk Reference (PDR) is a publication similar
to the Canadian CPS.



1. Introduction

While the topic of adverse health effects associated with living near industrial wind
turbines (IWTs) is debated internationally, research indicates neighbors from around the
world living in the vicinity of wind facilities are reporting harm to human health. A
Decision (2010) of an Ontario Environmental Review Tribunal stated that “wind turbines
can cause harm to humans.” The Tribunal heard testimony under oath from 26 expert
witnesses, some of whom were from the international community.

This case has successfully shown that the debate should not be simplified to one
about whether wind turbines can cause harm to humans. The evidence presented
to the Tribunal demonstrates that they can, if facilities are placed too close to
residents. The debate has now evolved to one of degree. '

Government records provided through requests under Ontario’s Freedom of Information
legislation revealed that between 2006 to the end of 2016, families submitted 4,562 IWT
noise Incident Reports. In 35% of the cases, government staff included reports of adverse
health effects from IWT noise. A published review indicates that “Despite unresolved
knowledge gaps and official records of complaints, WT projects continue to operate and

others continue to be proposed near family homes™.?

Based on the number of complaints it appears this would support the “degree” has
reached its threshold for action and applying a precautionary approach.

Conducting human health IWT research is challenging. In 2013, Health Canada
conducted a large scale $2.1 million Wind Turbine Noise and Health study. While the
Health Canada study results have been used to support IWT development in other
jurisdictions, °,* Health Canada has provided advisories regarding the application of its
findings. These cautions should be shared with decision-making authorities and
consideration given to evidence which indicates taking a precautionary approach before
approving additional IWT projects.

For example, Health Canada cautioned that regarding the study design:
= results will not provide a definitive answer on their own >
And that:

= results may not be generalized to areas beyond the sample as the wind turbine
locations in this study were not randomly selected from all possible sites
operating in Canada

= this design does not permit any conclusions to be made with respect to causality

= results should be considered in the context of all published peer-reviewed
literature on the subject °



A published peer reviewed paper considers the complexity of this topic and explores the
various research challenges, limitations and uncertainties of some of Health Canada’s
findings. ’

2. Definition of Health

The World Health Organization states:
All countries which are Members of the United Nations may become members of
WHO by accepting its Constitution.

The Constitution of the World Health Organization (WHO) defines health:

Health is a state of complete physical, mental and social well-being and not
merely the absence of disease or infirmity. *

The commonly reported symptoms associated with living near IWTs include adverse
effects related to physical, mental and social well-being.

3. Commonly reported symptoms

It is compelling that based on global contacts with those living in proximity to IWTs, the
reported symptoms are consistent. Examples of commonly reported physical and mental
symptoms include sleep disruption/disturbance; cardiac effects such as palpitations and
arrhythmia, high blood pressure, tightness in the chest; headache and migraine, and head
pressure; tinnitus, ear pressure and pain; nausea, vomiting, vertigo and dizziness; effects
on vision and women’s menstrual cycle; cognitive dysfunction, memory loss, confusion
and dis-orientation; vibratory sensations of the body; discomfort of bowel and stomach;
and psychological distress related to mood disorders, stress, depression and anxiety.
Effects on social well-being are also comparable and include negative outcomes on
family and community relationships; sentiments of losses related to trust, betrayal,
hopelessness, and lack of confidence in government processes and systems families
expected would protect them.

In some cases, the adverse health effects have led to some families vacating/abandoning

their homes. 9,10,“

Research indicates that occupational exposure of technicians and consultants working in

the wind energy industry are also reporting similar adverse effects. '%,','4,1%, 1617

Typically, workers are protected from exposures such as noise, vibration and other
emissions through occupational legislation. Families who are exposed for long periods of
time in their home — potentially up to 24/7 to similar conditions do not have the benefit of
these regulations.



4. Plausible causes

Research indicates plausible causes include effects of both inaudible and audible noise

including noise annoyance, 18,19,20,21 and electrical fields ** such as

radiofrequency/electromagnetic energy (RF/EMF). *,** 2 Inaudible noise includes low
frequency noise (LFN) which is typically less than 200 Hz with infrasound less than 20
26

Hz.

LFN from an IWT was investigated by Kelley in 1982. *” Regarding IWT-related LFN
and infrasound, author James explored the historical evidence about what was known
during the 1970s to 1990s. Research indicated that IWT noise was “more likely to be an
indoor problem than an outdoor problem” and concluded there was

sufficient research and history to link the sensitivity of some people to inaudible
amplitude-modulated infra and low-frequency noise to the type of symptoms
described by those living near industrial wind turbines. **

Concerns about LFN and infrasound have been expressed by an IWT manufacturer. The
Minister of Environment (Denmark) was advised in communiqué that as a result of new
proposed LFN regulations there was “fear” of “irreparable damage” to their industry.
Additional concerns indicated that when combined with other markets copying the new
regulations, effects could be “extremely damaging to the prospects of further
popularization of land-based wind energy”. The communiqué concluded that the
proposedz}FN “limit values” could affect the firm’s business within Denmark and
globally.

A cooperative measurement survey conducted in 2012 at a wind energy facility stated in
its report:

The four investigating firms are of the opinion that enough evidence and
hypotheses have been given herein to classify LFN and infrasound as a serious
issue, possibly affecting the future of the industry *°

Following the measurement survey, in 2014 the Brown County Board of Health
unanimously approved a motion which declared the IWTs at Shirley Wind project to be
"a Human Health Hazard" for “(residents, workers, visitors, and sensitive passersby) who
are exposed to infrasound/Low Frequency Noise and other emissions potentially harmful
to human health." !

One LFN researcher stated IWTs are becoming “bigger, more powerful resulting in the
relative amount of low frequency noise being higher for the larger (2.3-3.6 MW) than the
smaller turbines (less than 2 MW) and the difference is statistically significant”. ** As a
result, it is suggested neighbors are likely to be at higher risk from LFN effects.

Noise annoyance has been acknowledged as an adverse health effect. For example, the
Canadian Wind Energy Association and American Wind Energy Association stated in a



report by an Expert Panel that the symptoms identified by Dr. N. Pierpont as Wind
Turbine Syndrome ** are not new and have been published previously in the context of

“annoyance” and are the “well known stress effects of exposure to noise”. **

There are many studies relating to the effects of noise annoyance in general. Health
Canada states “The most common effect of community noise is annoyance, which is
considered an adverse health effect by the World Health Organization.” *> Other
references acknowledge “annoyance” as an adverse health effect. *°*” A study
“confirmed, on an epidemiological level, an increased health risk from chronic noise
annoyance”. °* Another study stated the result “confirms the thesis that for chronically
strong annoyance a causal chain exists between the three steps: health — strong annoyance
— increased morbidity.” *

Regarding exposure to EMF, Dr. R. Bray, a physician and specialist in environmental
health noted that the combination of symptoms “has been described by Pierpont as ‘wind
turbines syndrome’ and elsewhere as vibroacoustic disease”, Dr Bray advised:

A significant impact on human health from IWTs can also result from
electromagnetic pollution” and that “ground current or stray voltage in areas
extending kilometers beyond individual IWT sites can contribute to
electromagnetic injury and sensitivity to electromagnetic emissions. *°

A review considers the risk factors associated with RF/EMF and IWTs. It indicates that
“physicians and health practitioners will likely be presented with increasing numbers of
patients with multi-system complaints which may be diagnostically challenging.” *!

5. Diagnostic methods for physicians

There are several diagnostic tools available which assist physicians to diagnose patients
who are living near IWTs. In one case, diagnostic categories and criteria guide the
physician towards an investigative process specific to INTs. ** Both the Austrian
Medical Association’ diagnostic tool considers EMF exposure ** and the Castelo Branco
protocol helps physicians to investigate effects from EMF emissions in general. **

IWT guidelines typically do not consider EMF/RF emissions and as result, compliance
requirements are usually lacking for these categories.

6. Conclusion

In 1999, the World Health Organization (WHO) defined noise as “unwanted sound”.*
While sound meters can measure sound, unwanted sound is perceived by humans as
noise.

A peer reviewed publication comments that unwanted sound (noise) is a large concern for
wind turbines and stresses the importance of taking into account perceived concerns of
communities. *°



Noise related adverse health effects in general have been known for many years. *",** A
review comments “reliance on wind energy in Europe has increased which has “resulted
in higher public annoyance in the EU” and that WHO was considering new evidence
related to effects such as:

annoyance, cardiovascular effects, obesity and metabolic effects (such as
diabetes), cognitive impairment, sleep disturbance, hearing impairment and
tinnitus, adverse birth outcomes, quality of life, mental health, and wellbeing. *°

Regarding IWTs, there are numerous pre- and post-implementation knowledge gaps
which have yet to be resolved. Examples include IWT-specific front end research and
monitoring programs such as:

= Metrics for audible and inaudible noise such as outcomes of intensity and length
of time of exposure;

* Vigilance monitoring and long term surveillance;

= Qutcomes of acute and chronic exposure to audible and inaudible noise
(LFN/infrasound), tonal, RF/EMF energy; visuals (flashing lights/shadow flicker)
and other;

= Social-economic monitoring regarding effects on rural communities and residents;

= Risk of exposure for those with pre-existing medical conditions (cardiac, immune
disorders, migraine and other) and vulnerable population groups (children,
elderly, and those with special needs); and

= Prevalence monitoring of those who have vacated/abandoned their homes.

While my focus is on human health, I also have an interest regarding risk to domestic
pets and animals, wildlife, birds, marine and aquatic life. IWT specific studies on other
species are limited. Since observational studies typically are used to monitor these
species, it can take many years to determine the effects.

Another point involves the opportunity for informed consent. I have briefly commented
on various knowledge gaps and potential risks to health. In Canada, government has
approved IWT deployment of “IWTs despite municipal governments having declared

their jurisdictions to be unwilling hosts”. °, > It is proposed that:

Individuals have a right to make informed decisions about their health, and
potential risks to health should be fully disclosed. Individuals should not be
exposed to industrial wind turbines without their informed consent.

Individuals continue to be exposed without consent, and have formed part of the
sample pool of potential subjects from which researchers have drawn data and/or
biological samples for government sponsored IWT health studies. >

In a keynote speech during a 1968 Conference on Noise as a Public Health Hazard, Dr.
William H. Stewart, the former Surgeon General of the United States stated:



Must we wait until we prove every link in the chain of causation? In protecting
health, absolute proof comes late. To wait for it is to invite disaster or to prolong
suffering unnecessarily. ™

Thank you for this opportunity to share a brief summary of information for your
consideration. If I can assist, I am available at: Cell 613 312 9663.

Respectfully submitted,
Carmen Krogh

1183 Cormac Road, RR4
Killaloe, ON, Canada
KO0J2A0
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