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To All Voting and Non-Voting Members of the Ohio Power Siting Board,

Research in reference to worldwide studies on the impact of turbines is
enclosed, as it relates to case #13-0990-EL-BGNj Greenwich, Ohio. These
documents include:

1. "Physician call for 10km setbacks"(Australia). Excerpts include: "There
are now over 20 rural families in Australia who have been forced to leave
their homes because of serious health problems they have developed since
the turbines commenced operating." "What unites us all (Dr, Amanda
Harry,lJK; Dr. Robert McMurtry, Canada; Dr. Nina Pierpont, USA; Dr.
Micheal Nissenbaum, USA, etc) is our concern for the current situation."

2. The U.S. Department of Energy has known about wind turbine ILFN
(Infrasound Low-Frequency Noise) and its health effects since the 1980s,
please see the work of Dr. N.D.Kelley in the enclosed letters (one with
diagrams, another of the same letter without) from Dr. Pierpont to the city
of Cesme. Excerpts include: "It's time to recognize that the global wind
industry has hidden behind a series of (what turned out to be) falsehoods.
Their imtruths have been exposed and corrected in the published clinical
and scientific literature, as shown above. THERE IS NO EXCUSE FOR
BUILDING WIND TURBBSES IN PROXIMITY TO PEOPLE'S
HOMES." (Dr Pierpont's credentials are also enclosed.)
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3. Pictures ofSophia Ruth Hartke's familyfromIllinois. They were forced to
abandon their home last Christmas(2013) because in six-year-old Sophia's
words, "You may think turbines are good, but when you have fifty by your
home you can't sleep in your own room and you try to sleep but you can't
because of the windturbins ingen nous (engine noise). I had to move into a
mobile home because my Mom dad and brother plus me couldn't sleep."

4. One page document by Dr. Pierpont that states "I consider a 1.25 mile setback a minimum figure.. ..Let me be clear. There is nothing, absolutely
nothing in the wind energy proposition that says windmills must be sited
next door to people's homes. Siting, after all, is the crux of the issue."

Please consider if you and your spouse, your children or grandchildren, your
babies, your loved ones, were living in a home where an industrial wind turbine power
station was proposed WITHIN ONE MILE, KNOWING SOUND CLE^nCAL
MEDICESfE AND EXPERIENCE PROVE THIS IS AT BEST A FOOLISH AND
IGNORANT IDEA. There are over 900 homes in Greenwich that are within one mile
of this project. I am appalled this project is even considered, knowing that countries
arotmd the world, like Australia and Finland require a setback of 2km. Ohio, are we
that far behmd the times, and uneducated about worldwide research, especially
research that has been knovm for decades now? Ohio, are we that corrupt that we will
allow corporate economics to win over soimd clinical medicine? There are
approximately FIVE TIMES as many homes located near this project than the Van
Wert Ohio Project. Of those responding, 97%(!) of adjacent landowners are
against this project, as you will find in the publicly docketed record. This project
must meet "the public need, interest, and convenience." It seems blaringly
obvious that this project does NOT meet these essential criteria. For all of the above
reasons, it seems, that common sense would dictate, that this project NOT be granted
a certificate. Please protect our homes, our families, our babies, and vote for this
certificate to be DENIED.

Sincerely, A (Hopeftilly) Lifelong Resident of Huron Coimty Ohio,
O^^JOJ^,^

'- ^ y ^ o J u ^ , MA, t r e e

Valerie C. Malicki, MA, Licensed Professional CUnical Coimselor
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Phfs^ian calls for 10 km setbacks (Australia)
... f r o m a " S l i b m i s s i o n t o t h e J o i n t S e n a t e C o m m i t t e e o n A u s t r a l i a ' s C l e a n E n e r g y F u t u r e
Legislation"

—Sarah Laurie, MD, Medical
Director, Waubra Foundation (9/22/11)
I am writing to express my deep
concern at the unintended but
inevitable consequences of serious
harm to the health or rural residents
which will ensue if this federal
government legislation is passed
without the concurrent adoption of a
precautionary approach to the siting of
wind turbines with respect to homes
and workplaces, and the immediate
funding of proper independent
acoustics and medical research, as
recommended by the Senate Inquiry
into Rural Wind Farms in June 2011.
There are now well over 20 rural
families in Australia, who have been
forced to leave their homes because
of serious health problems they have
developed since the turbines
commenced operating.
• One family I am aware of is essentially homeless.
• Another is living in a shed.
• Another in a caravan, advised by his treating doctor not to go back when the turbines are turning, as it
is his professional opinion that this man's life is in danger because of the worsening of his already
serious health problems including angina.
• Some individuals have endured significant ill health and chronic severe sleep deprivation for 13 years,
and have not often spoken publicly about it, because of the ridicule they have endured.
Some farmers are saying even if they move away, they get sick v\/hen they return to farm their land, which is
consistent with what we know about the effects of ongoing exposure to low frequency noise, once someone is
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"sensitised".
Not all the health problems resolve, and a number of previously healthy productive and still young members of
society find themselves significantly disabled, through no fault of their own, as a result of their chronic
exposure to operating wind turbines. Some worked on the wind turbines.
After having interviewed over 80 people in Australia now, I have found that most of these people initially
supported the wind turbines coming into their communities, seeing this as a good development for their area.
This pattern of illness, and the identical range of symptoms, is being reported all over the world, in conjunction
with operating wind turbines. Universally, the symptoms ameliorate with cessation of exposure, only to return
again when people are re-exposed to operating wind turbines. (For further detail, please see my submission
to the Federal Senate Inquiry into Rural Wind Farms, together with the additional materials submitted to that
inquiry—a peer reviewed journal article by Professor Carpuccio from Wanwick University, a meta-analysis on
the multitude of serious well known effects of chronic severe sleep deprivation on human health, with
particular effect on increased risk of heart attacks, high blood pressure and strokes.
Some turbine hosts are also having to move because they too get sick, as do their young children and their
elderly parents, as rural households and farms are often multigenerational. These farmers were all told by the
wind developers that "there are no health and noise problems", and are now realising that this is untrue.
Many are unwilling to speak out for a variety of reasons, which include in some circumstances confidentiality
clauses. One large wind developer I am av^re of has clauses in their host landholder contracts which stipulate
that the host cannot complain "to any government department about the noise impact". This, together with the
confidentiality clause, has ensured people's silence.
The CEO of the National Health and Medical Research Council, Professor Warwick Anderson, has expressed
his concern on a number of occasions with the way the wind developers are ignoring his recommendation to
adopt a precautionary approach, and are instead relying far too heavily on the summary paragraph in the
2010 NHMRC Rapid Review which states there isnoevidenceof direct pathological adverse health effects
caused by wind turbines.
However, as Professor Anderson also points out clearly in his evidence to the Senate Committee on Rural
Wind Farms (Hansard, 31st March, 2011), no evidence does not mean no problem, especially when there has
been so little research done globally. In particular, when asked by Senator Fielding about the reliance the wind
industry and governments are placing on the summary statement of the NHMRC, Professor /Vnderson expiicitly
says "we do not say that there are no ill effects. We definitely do not say it that way."
Professor Anderson also mentions the growing number of case reports or anecdotes, and emphasises the
importance of these reports to help inform future researchers. These sorts of case reports or anecdotes are
the beginnings of true scientific discovery, and indeed have been reported over the world for almost 10 years
in conjunction with operating wind turbines, starting with Dr Amanda Harry, in the UK in 2003, closely followed
by Dr David Iser, Victorian Rural GP from Toora in 2004, and by Dr Nina Pierpont, who did her case series
cross-over study over the ensuing years, which she submitted to the Australian Federal Senate Inquiry into
Rural wind farms at Submission number 13.
Most recently Professor Robert McMurtry, former Dean of the University of Western Ontario Medical and
Dental School, and former adviser to the Health Minister in Canada has established an organisation called the
Society for Wind Vigilance, set up for the same reasons as the Waubra Foundation in Australia. He has now
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intervie'wed over 130 people in rural Ontario, and found exactly the same range of symptoms as his
predecessors, and myself. Professor McMurtry's learned literature review was submitted to the Federal
Senate Wind Farm inquiry at Additional Materials Number 16. His recent paper in the peer reviewed
publication devoted solely to this important issue of adverse health effects from wind turbines can be found
here.
Rather than taking notice of the escalating calls by concerned medical professionals, instead, the clinical
whistleblowers have all been routinely dismissed, as "scaremongers" or people with a "vested interest". Some
have been threatened. The affected residents themselves are told that "they couldn't possibly be getting the
symptoms they are getting" because "there is no evidence" and are routinely denigrated and vilified, and their
complaints ignored or dismissed by arrogant uncaring wind developers, who privately admit that they know
people are indeed getting sick but "the law allows if,
I have heard of too many situations of rural residents being openly referred to as "collateral damage" or
"policy roadkill", even in their hearing, by bureaucrats at all levels of government. They seem unaware of the
possibility that they could have a duty of care. I would urge them to ensure they read and take note of the
Waubra Foundation's Explicit Cautionary Notice.

Developments since the Senate Inquiry Report Was Released in June 2011
This is a rapidly changing field. There are developments globally via court actions, via research into various
aspects of health and noise subsequently published or presented at relevant conferences, and via changes in
government regulations to take account of this new knowledge. A useful recent sumnnary co-authored by the
Senior Retired Pharmacist and co-founder of the Society for Wind Vigilance Carmen Krogh, entitled "Summary
of New Evidence on Adverse Health Effects and Industrial Wind Turbines, August 2011."
A recent court case in Ontario should give all involved pause for thought. The relevant extract is reproduced
below/:

While the Appellants were not successful in their appeals, the Tribunal notes that their
involvement and that of the Respondents, has served to advance the state of the debate about
wind turbines and human health. 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." (p. 207) (Emphasis added)'^

There are currently cases in courts in the UK, Canada and Australia, which involve either harm to health, or
allegations together with good evidence that noise conditions have been breached. This is all avoidable, with
better informed planning regulations, based on credible independent research, which all parties can trust.
There are also reports of turbine developments which have been shut down by courts, because they have
breached their conditions or because of the numbers of noise complaints (Scottand). Recently, the High Court
in the UK has found that Amplitude Modulation, which for a long time was denied by the industry, is now
something which they need to take account of.
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The Danish Government's Ministry of the Environment is implementing changes to their regulations with
respect to low frequency noise, as they are recognising that this is a significant and growing concern.

Danish Minister for the Environment has decided that a limit value for low frequency noise [to
20dB inside] from \Mnd turbines must be determined. . . . It is expected that the revised
Statutory Order on Wind Turbines may be submitted for public hearing during autumn and may
enter into force at the end of 2011."

This has followed publication of a very important paper by Danish Acousticians Moller & Pedersen, published
in a peer reviewed Acoustics Journal, (Moller H, Pedersen CS, Low Frequency Noise from Large Wind
Turbines in J. Acous. Soc. of Am. 129 (6) June 2011 pp 3727-3744). They found that larger turbines emit more
low frequency noise proportionately compared to smaller turbines, based on actual noise measurements,
rather than models. The effects of this can be seen at wind developments where the turbines are larger such
as Waterioo wind development in South Australia, where residents report the effects of the low frequency
noise out to 10km in certain weather and wind conditions. Waterioo now has a total of 5 households who have
left their homes semi-permanently, as they become too unwell when they are home if the turbines are
operating and the wind is blowing from certain directions.
Low frequency noise has been known by acousticians for years to cause a range of non-trivial symptoms in
some individuals, which Professor Geoffrey Leventhall himself has acknowledged on a number of occasions
are identical to those described by Dr Nina Pierpont in her study on what she has called "Wind Turbine
Syndrome". Most recently, Professor Leventhall stated this at the NHMRC workshop in Canberra on 7th June,
2011. He now attributes these symptoms to "stress", rather than to low frequency noise, a marked change
from his position in 2003 before he started working for the wind industry. It is instructive to read a literature
review of which he was co-author in 2003, entitled "A review of published research on low frequency noise and
its effects Report for DEFRA UK May 2003", with particular reference to page 49.
A paper by Dr Guo from Western Australia, presented in 2009 to an Acoustics meeting in Adelaide, illustrates
the importance of doing acoustic and vibration measurements inside the homes of affected residents, as the
Senate Inquiry has recommended, in order to establish what the causative mechanism for the health problems
might be for these rural residents affected by operating wind turbines. In that instance, the source of low
frequency noise was from a railway rather than a wind turbine, but the physical properties of the forces
involved are similar, and the issues of the increased penetration of low frequency sound waves through
dwellings and resulting amplification under certain circumstances is particulariy relevant.
Just two days ago, a paper by Dr Michael Nissenbaum and delivered by co-author Dr Chris Hanning at the
recent International community noise conference in London in July, was released for circulation. It is a small
study, but clearly documents that the reported sleep deprivation in conjunction with wind turbines is very real,
is reproduced at different developments with different topography and numbers of turbines, and has
measureable effects using standardised questionnaires used globally to measure sleep disturbance, further
confirming that these problems are real.
The Waubra Foundation is currently releasing two linked documents entitled "A Wind Turbine Noise
Measurement and Control System (NMACS) System Specification". This presents government with a simple
and elegant noise measurement system applicable to current and future wind turbine developments.
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Below is a list of medical practitioners who have done some work or research in the area, and who have
expressed their concerns. It is followed by a list of relevant professionals from a variety of countries, and a
variety of professions, who have also publicly expressed their concern about the reported problems, and the
need for urgent independent multidisciplinary research. What unites us all is our concern for the current
situation. The researchers' work is almost all freely available from websites such as National Wind Watch, The
Society for Wind Vigilance, Wind Turbine Syndrome, and The Waubra Foundation.
So are many of the case reports from affected residents, from around the wrarld.
Dr Amanda Harry (UK), 2003
Dr David Iser (Australia), 2004
Dr Nina Pierpont (USA), 2009
Dr Robert McMurtry (Canada), 2010
Dr Chris Hanning (UK), 2010
Dr Michael Nissenbaum (USA), 2010
Dr Sarah Laurie (Australia) 2011.

Associate Professor Jeffrey Aramini (Epidemiologist, Canada)
Professor Arline Bronzaft (Psychologist, and researcher into effects of noise on Children, USA)
Dr Con Doolan (Mechanical Engineer, Australia)
Professor Colin Hansen (Mechanical Engineer, Australia)
Professor John Harris (Physics, Canada)
Mr Rick James (Acoustician, USA)
Dr Mauri Johansson (Medical Practitioner, Denmark)
Ms Carmen Krogh (retired Pharmacist, Ontario)
Dr Andrew Lavendar (Former President of the South Australian Medical Association, Australia)
Dr Hazel Lynn (Medical Practitioner, Grey Bruce Health Unit, Canada)
Dr Andja Mitric-Andjic (Rural General Practitioner, Australia),
Dr Helen Parker (Psychologist, USA)
Mr Bill Palmer (Acoustician, Canada)
Mr George Papadopolous (Pharmacist, Australia)
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Professor Cari Phillips (Epidemiologist, USA)
Mr Rob Rand (Acoustician, USA)
Ms Maggie Ross (retired Psychologist, Australia)
Professor Alec Salt (Physiologist, leading researcher into the effects of infrasound on the cochlea, USA)
Dr Peter Shariey (Current President of the South Australian Medical Association, Australia)
Dr Daniel Shepherd (Psychologist, New Zealand)
Dr Wayne Spring (Specialist Sleep Physician, Australia)
Dr Bob Thome (Psychoacoustician, Australia and New Zealand)
Dr Henning Thorell (Medical Practitioner, Sweden)
Dr Alan Watts OAM (Rural GP, Australia)
Dr Colleen Watts OAM (Scientist, Australia)
Dr Max Whisson (retired Pathologist and Medical Researcher, Australia)
It is time the wind industry and government denials of the adverse health problems ceased, and that proper
independent research was done as a matter of urgency. It is also time that Professor Warwick Anderson was
listened to with respect to his urging of adoption of a precautionary approach, until we have further credible
information.
On the basis of our field research, the Waubra Foundation recommends a distance of 10 kilometres, as that is
the outer limit of where people are currently reliably reporting symptoms which correlate with wind turbine
operation, particularly at the wind developments where larger turbines are placed on ridges. Until then, we do
not know what distances are safe.
If this carbon tax legislation is approved by the Australian Pariiament, and if there is no change to current
practices at the State Government planning level, (preferably based on well conducted transparent
independent research), it will inevitably result in serious harm to the health of nr^ny rural citizens of Australia,
including vulnerable citizens such as the elderly, children, and the disabled. Such developments could be
found to be in breach of UN Conventions, such as those pertaining to the Rights of Disabled Citizens. Such
complaints have already been lodged with the UK government, and I understand that residents of other
countries are also preparing similar complaints.

References:
1. Environmental Review Tribunal, Case Nos.: 10-121/10-122 Erickson v. Director, Ministry of the Environment,
Dated this 18th day of July, 2011 by Jerry V. DeMarco, Panel Chair and Paul Muldoon, Vice-Chair.
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"Imagine being bombarded day& night by volleys of acoustic
artillery, much of it low frequency and infrasonic" (Dr.
Pierpont)
Editor's note: The following is a letter Dr. Pierpont wrote to a group in Turkey that's trying to keep wind
turbines out of its community. (Click here for a PDF.) We are told the wind developer has been ordered by a
court to stop building the turbines. Being Turkey, the developer has brazenly ignored the court order — and
is proceeding full steam ahead. (So much for the "rule of law")

To: Ms. Kabadayi-Whiting, Cesme, Turkey
From: Nina Pierpont, MD, PhD
Regarding: The proper siting of wind turbines
Date: June 30, 2014

1 write to you at the request of Madeleine Kura, who
tells me the lovely, seaside town of Cesme is about
to get half a dozen 3 MW industrial wind turbines
built on the edge of town, a mere 500 m from
people's homes. (I'm told that at least one of the
turbines will be 300 m from a school.) Furthermore,
all this construction will be in hilly terrain.

i^.'-'nfK*
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Let me explain, clinically, v\Aiy this is a bad idea. In 2009 I published \AAiat was then the definitive study of
health effects caused by wind turbine infrasound on people living within 2 km of industrial turbines. The book,
"Wind Turbine Syndrome: A Report on a Natural Experiment' (K-Selected Books), included 60 pages of raw
data in the form of case histories (using case cross-over studies), demonstrating that living in prowmity to wind
turbines dys-regulates the inner ear vestibular organs controlling balance, position, and spatial awareness.
Effectively, sufferers experience symptoms of sea-sickness, along with several related pathologies.
It turns out all this has been well known since the 1980s, when the US Department of Energy commissioned a
report on wind turbine health effects — the report subsequently published by physicist Dr. N D Kelley and his
colleagues at the Solar Research Institute in Golden, Colorado, bearing the title, "A Methodology for
Assessment of Wind Turbine Noise Generation," Transactions of the American Society of Mechanical
Engineers, v. 104 (May 1982), pp. 112-120.

In this paper we have presented evidence to support the hypothesis that one of the major
causal agents responsible for the annoyance of nearby residents by wind turbine noise is the
excitation of highly resonant structural and air volume modes by the coherent, low-frequency
sound radiated by large wind turbines.
Further, there is evidence that the strong resonances found in the acoustic pressure field within
rooms [in people's homes]. . . indicates a coupling of sub-audible energy [infrasound] to
human body resonances at 5, 12, and 17-25 Hz, resulting in a sensation of \Miole-body
vibration {p. 120).

\ discovered the same thing in my research. What Kelly et al. refer to as a "sensation of whole-body vibration,"
1 refer to as Visceral Vibratory Vestibular Disturbance (VWD): "The internal quivering, vibration, or pulsation
and the associated complex of agitation, anxiety, alarm, irritability, tachycardia, nausea, and sleep disturbance
together make up what I refer to as Visceral Vibratory Vestibular Disturbance (VWD)" (Wind Turbine
Syndrome, p. 59).
Five years later. Dr. Kelley gave a follow-up paper at the Windpower '87 Conference & Exposition in San
Francisco, titled "A Proposed Metric for Assessing the Potential of Community Annoyance from Wind Turbine
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Low-Frequency Noise Emissions." Just so you
understand the terminology, "emissions" means "noise
& vibration." And the term "lowfrequency" includes
infrasound. And the antiseptic phrase "community
annoyance" is code for Wind Turbine Syndrome —
except the name had not been coined in1987. (I
created it decades later.) Kelley's research once again
had been funded by the US Department of Energy,
Contract No. DE-AC02-83CH10093.

We electronically simulated three interior
environments resulting from low-frequency
acoustical loads radiated from both individual
turbines and groups of upwind and downwind
turbines. . . .
Experience with wind turbines has shown that it
is possible . . . for low-frequency acoustic noise
radiated from the turbine rotor to interact with
residential structures of nearby communities
and annoy the occupants. . . .
The modern wind turbine radiates its peak
sound power (energy) in the very low frequency
range, typically between 1 and 10 Hz [i.e.,
infrasound]....
Our experience with the low-frequency noise
emissions from a single, 2 MW MOD-1 wind turbine demonstrated that. . . it was possible to
cause annoyance within homes in the surrounding community with relatively low levels ofLFrange [low frequency range] acoustic noise. An extensive investigation of the MOD-1 situation
revealed that this annoyance was the result of a coupling of the turbine's impulsive lowfrequency acoustic energy into the structures of some of the surrounding homes. This often
created an annoyance environment that was frequently confined to within the home itself (p. 1,
emphasis in original).

I am attaching a copy of Kelley's 1987 paper.
Besides my research, which pretty much duplicates Kelley's, there is the work of Dr. Alec Salt, Professor of
Otolaryngology in the School of Medicine at Washington University (St. Louis, Missouri), where he is director
of the Cochlear Fluids Research Laboratory. Professor Salt is a highly respected neuro-physiologist
specializing in inner ear disorders and in particular the mysteries of the cochlea.
Prof. Salt's research dovetails with mine and with Dr. Kelley's. For many years, acousticians and noise
engineers have vigorously maintained that "if you can't hear it, it can't hurt you." That is to say in the case of
wind turbines, "If you can't hear the low-frequency noise in the infrasound range, it can't hurt you."
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(Infrasound, by definition, is noise below the hearing
threshold, typically pegged at 20 Hz and lower. People feel
infrasound in various parts of the body, though typically
they cannot hear it.) In any case, Professor Salt and his
colleagues have demonstrated conclusively, definitively,
that infrasound does in fact disturb the very fine hair cells
of the cochlea.
With this discovery, one of the main arguments advanced
by the wind energy industry — namely, that wind turbine
infrasound was too low to be harmful to people, since they
could not hear it — was demolished. Prof. Salt has proven
that, "If you can't hear it, it can still harm you."
This past winter. Professor Salt and his colleague.
Professor Lichtenhan, published "How Does Wind Turbine
Noise Affect People?" Acoustics Today v. 10 (Winter
2014), pp. 20-28. The following is a lengthy excerpt:

The essence of the current debate is that on one
hand you have the well-funded wind industry (1)
advocating that infrasound be ignored because the
measured levels are below the threshold of human
hearing, allowing noise levels to be adequately
documented through A~weighted sound
measurements; (2) dismissing the possibility that
any variants of wind turbine syndrome exist
(Pierpont 2009) even when physicians (e.g., Steven
D. Rauch, M.D. at Harvard Medical School) cannot
otherwise explain some patients'symptoms; and (3)
arguing that it is unnecessary to separate wind
turbines and homes based on prevailing sound
levels.
On the other hand, you have many people w/?o
claim to be so distressed by the effects of wind
turbine noise that they cannot tolerate living in their
homes. Some move away, either at financial loss or
bought-out by the turbine operators. Others live
with the discomfort, often requiring medical
therapies to deal with their symptoms. Some, even
members of the same family, may be unaffected. Below is a description of the disturbance
experienced by a woman in Europe we received a few weeks ago as part of an unsolicited email.
From the moment that the turbines began working, I experienced vertigo-like symptoms on an
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ongoing basis. In many respects, what I am experiencing now is actually worse than the
'dizziness! have previously experienced, as the associated nausea is much more intense. For
me the pulsating, humming, noise that the turbines emit is the predominant sound that I hear
and that really seems to affect me.
While the Chief Scientist [the person who came to take sound measurements in her house]
undertaking the measurement informed me that he was aware of the lowfrequency hum the
turbines produced (he lives close to a wind farm himself, and had recorded the humming noise
levels indoors in his own home) he advised that I could tune this noise out and that any adverse
symptoms I was experiencing were simply psychosomatic. . . .
Given the knowledge that the ear responds to lowfrequency sounds and infrasound, we knew
that comparisons with benign sources were invalid and the logic to A-weight sound
measurements was deeply flawed scientifically . . .
From this understanding we conclude that very lowfrequency sounds and infrasound, at levels
well below those that are heard, readily stimulate the cochlea. Lowfrequency sounds and
infrasound from wind turbines can therefore stimulate the ear at levels well below those that are
heard. . . .
No one has ever evaluated whether tympanostomy tubes alleviate the symptoms of those living
near wind turbines. From the patient's perspective, this may be preferable to moving out of their
homes or using medical treatments for vertigo, nausea, and/or sleep disturbance. The results
of such treatment, whether positive, negative, would likely have considerable scientific influence
on the wind turbine noise debate....
Another concern that must be dealt with is the development of wind turbine noise
measurements that have clinical relevance. The use of A-weighting must be reassessed as it is
based on insensitive. Inner Hair Cell (IHC)-mediated hearing and grossly misrepresents inner
ear stimulation generated by the noise. In the scientific domain, A-weighting sound
measurements would be unacceptable when many elements of the ear exhibit a higher
sensitivity than hearing. The wind industry should be held to the same high standards. Fullspectrum monitoring, which has been adopted in some reports, is essential. . . .
Given the present evidence, it seems risky at best to continue the current gamble that
infrasound stimulation of the ear stays confined to the ear and has no other effects on the
body For this to be true, all the mechanisms we have outlined (low frequency-induced
amplitude modulation, lowfrequency sound-induced endolymph volume changes, infrasound
stimulation of type II afferent nerves, infrasound exacerbation of noise-induced damage and
direct infrasound stimulation of vestibular organs) would have to be insignificant. We know this
is highly unlikely and we anticipate novel findings in the coming years that will influence the
debate.

1 suspect you are beginning to get a clear picture of the problem — and why I'm writing to you.
The typical symptoms of what is now known woridwide as Wind Turbine Syndrome are: sleep disturbance,
headache, tinnitus (ringing or buzzing in the ears), ear pressure, dizziness (a general term that includes
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vertigo, light-headedness, sensation of almost fainting, etc.). nausea, visual blurring, tachycardia (rapid heart
rate), irritability, problems with concentration and memory, and panic episodes associated with sensations of
internal pulsation or quivering which arise when awake or asleep.
Does everybody living near wind turbines experience Wind Turbine
Syndrome? By no means! What 1 discovered is that people with (a) motion
sensitivity, (b) migraine disorder, (c) the elderiy (50 years and older), (d)
inner ear damage, and (e) autistic children and adults — all these are at
statistically significant high risk.
The solution is simple: industrial wind turbines must be set back, well away
from people's homes, schools, places of work, and anywhere else people
regularly congregate. In my 2009 report, I recommended a minimum
setback of 2 km in level terrain. Studies done around the worid since then
have persuaded me that 2 km is not sufficient, especially in hilly or
mountainous terrain — as with Cesme. In Cesme's case, setbacks should
be more on the order of 5 km or greater.

I

Sick
AND NOT
HmnELT SURE

WHAT IS
CAUSING IT

Hence my alarm when notified by Ms. Kura that Cesme is considering 500 m (or less) setbacks. This is wholly
inadequate. 1 guarantee that, unless the setbacks are increased substantially, there will be numerous victims
of Wind Turbine Syndrome.

There's more. Dr. Salt referred to Dr. Steven Rauch, above. Dr. Rauch, a physician, is the Medical Director of
Harvard Medical School's renowned Clinical Balance and Vestibular Center, part of the Massachusetts Eye &
Ear Infirmary. Dr. Rauch was recently interviewed by The New Republic:

Dr Steven Rauch, an otologist at the Massachusetts Eye and Ear Infirmary and a professor at
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Harvard Medical School, believes WTS [Wind Turbine Syndrome] is real. Patients who have
come to him to discuss WTS suffer from a "very consistent" collection of symptoms, he says.
Rauch compares WTS to migraines, adding that people who suffer from migraines are among
the most susceptible to turbines. There's no existing test for either condition but "Nobody
questions whether or not migraine Is real."
"The patients deserve the benefit of the doubt," Rauch says. "It's clear from the documents that
come out of the industry that they're trying very hard to suppress the notion of WTS and they've
done it in a way that [involves] a lot of blaming the victim" ("Big Wind Is Better Than Big Oil, But
Just as Bad at P.R.,"byAlexHalperin in The New Republic, June 16, 2014).

Dr. Rauch made a similar statement to ABC News last fall.
i met with Dr. Rauch in Cambridge,
Mass., several years ago. He has
read my "Wind Turbine Syndrome"
book. You're welcome to contact
him for his clinical opinion. Notice,
he actually treats WTS victims, and
furthermore his specialty is neurootology — precisely the clinical
specialty appropriate to WTS,
since WTS is mainly a vestibular
disorder. (You might consider Dr.
Rauch the "pope" of vestibular
disease.)

Steven D. Rauch, M.D., Director
4 0 " ^ Massachusetts
^
a Eye and Ear
Balance ^ d Vestibular Center
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Shifting gears, a group of mechanical engineers at the University of Minnesota recently mapped the airflow
turbulence patterns of a 2.5 MW wind turbine. Their technique was ingenious: "A large searchlight with
custom reflecting optics generated a two-dimensional light sheet next to the 130-m-tall wind turbine for
illuminating the snow particles in a 36-nn-wide by 36-m-high area." They literally mapped the vortices being
hurled off the turbine blades, using a blizzard (!) as a kind of background screen.
Visit this website to see and savor the dramatic results.
Click open the video and notice the pulsed pressure waves from the blades — punching holes, as it were, in
the swiriing snow. (You can also watch the video on YouTube. That is, until the wind energy lobby manages
to get it taken down.)
Think of volleys of acoustic artillery, much of it in the lowfrequency and infrasound range. Imagine the
residents of Cesme being bombarded by this day and night.
You are looking at the huge, pulsed, sound pressure waves responsible for Wind Turbine Syndrome. (The
Minnesota group published their article: Jarong Hong et al., "Natural Snowfall Reveals Large-Scale Flow
Structures in the Wake of a 2.5-MW Wind Turbine," Nature Communications, vol. 5, no. 4216 (June 2014).
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Ms. Kura tells me the turbines destined for Cesme are 3 MW. Several years ago, the noted Danish noise
engineer, Professor Henrik Moller at Aalborg University, published a paper titled "Low-Frequency Noise from
Large Wind Turbines," Journal of the Acoustical Society of America, vol. 129, no. 6 (June 2011), pp. 37273744. Moller and his colleague, Christian Sejer Pedersen, demonstrated that "the larger the turbine, the
ongreater the ILFN (infrasound and low frequency noise) produced." The following is the abstract of their
paper. (Professor Moller was summarily fired this spring. Click here for the story, which has the wind
industry's fingerprints all over it.)

As wind turbines get larger, worries have emerged that the turbine noise would move down in
frequency and that the low-frequency noise would cause annoyance for the neighbors. The
noise emission from 48 wind turbines with nominal electric power up to 3.6 MW is analyzed and
discussed.
The relative amount of low-frequency noise is higher for large turbines (2.3-3.6 MW) than
for small turbines (2 MW), and the difference is statistically significant. The difference can also
be expressed as a downward shift of the spectrum of approximately one-third of an octave.
A further shift of similar size is suggested for future turbines in the 10 MW range.
Due to the air absorption, the higher low-frequency content becomes even more pronounced
when sound pressure levels in relevant neighbor distances are considered.
Even when A-weighted levels are considered, a substantial part of the noise is at low
frequencies and, for several of the investigated large turbines, the one-third octave band with
the highest level is at or below 250 Hz.
It is thus beyond any doubt that the low-frequency part of the spectrum plays an important role
in the noise at the neighbors.

Given ail of the above, you can see why I am concerned for the residents of Cesme.
A final word. The clinical literature, including publications by the World Health Organization on health effects
from infrasound exposure, typically use the word that Dr. Kelley used in his reports to the US Department of
Energy — "annoyance." It's really not an appropriate word. It vastly understates the sickness caused by
infrasound exposure. (A mosquito bite is an annoyance. Wind turbine infrasound, on the other hand, triggers
a debilitating cascade of illnesses whose features 1 enumerated, above.)
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Did this man get this
tenuredlprofessor

Jan Hylleberg, C E O o f the

Professor Henrik Moller

Danish Wind Industry

Aalborg Univ. (Denmark)
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Infrasonic pounding

A bite f r o m this
is, <imt annoying ..

•front tttis causes serious
illness, forcing some
people lo abandon
their homes

In medicine, we clinicians are morally bound to exercise what's called the "precautionary principle." That is, if
we don't know for certain that a procedure is harmless, we are obliged to exercise extreme caution in
peri'orming the procedure, in this instance building industrial wind turbines — which are well-known to produce
impulsive (i.e., amplitude-modulated) infrasound — near people's homes. This is, after all, common sense.
For decades, the wind industry flatly denied their turbines produced infrasound. It took monumental efforts by
people like me to debunk this fallacy. Wind industry advocates likewise argued that only downwind turbines
created noise, that is, low-frequency noise. Dr. Kelley and his research team effecflvely debunked that
falsehood, in the articles referred to above. Finally, the vwnd industry clung to the fiction that, "If you can't hear
it, it can't hurt you." Professor Salt deflated that one.
It's time to recognize that the global wind industry has hidden behind a series of (what turned out to be)
falsehoods. Their untruths have been exposed and corrected in the published clinical and scientific literature,
as shown above.
There is no excuse for building wind turbines in projdmity to people's homes.
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NINA PIERPONT M.D. PH.D.
June 30, 2014
Ms. Esen Fatma Kabadayi-Whiting
Cesme Belediyesi (Municipality)
inonu M a l l . 2001 Sk. N o : 2 g e | m e / IZMIR

Turkey

Dear Ms. Kabadayi-Whiting,
i write to you at the request of Madeleine Kura, who tells me the charming, historical
town of Cesme is about to have half a dozen 3 MW industrial wind turbines built on the
edge of town, a mere 500 m from people's homes. (I'm told that at least one of the
turbines will be 300 m from a school.) Furthermore, all this construction will be in hilly
terrain.
Let me explain, clinically, why this is a bad idea. In 2009 I published what was tJien the
definitive study of health effects caused by wind turbine infrasound on people living
within 2 km of industrial turbines. The book, "Wind Turbine Syndrome; A Report on a
Natural Experiment" (K-Selected Books), included 60 pages of raw data in the form of
case histories (using case cross-over studies), demonstrating that living in proximity to
wind turbines dys-reguiates the inner ear vestibular organs controlling balance, position,
and spatial awareness. Effectively, sufferers experience symptoms of sea-sickness, along
with several related pathologies.
It turns out all this has been well known since the 1980s, when the US Department of
Energy commissioned a report on wind turbine health effects — the report subsequently
published by physicist Dr. N D Kelley and his colleagues at the Solar Research Institute in
Golden, Colorado, bearing the title, "A Methodology for Assessment of Wind Turbine
Noise Generation," Transactions of the American Society of t^echanical Engineers, v.
104(May 1982), pp. 112-120.
In this paper we have presented evidence to support the hypothesis that one of the major
causal agents responsible for the annoyance of nearby residents by wind turbine noise is
the excitation of highly resonant structural and air volume modes by the coherent, lowfrequency sound radiated by large wind turbines.

19 Clay Street
Malone, New York 12953
ph I fax (518) 4 8 3 6 4 8 1
wv/w.ninapierpont.com
p I erpont@twcny, rr.com
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Further, there is evidence ihat the strong resonances found in the acoustic pressure field
within rooms [in people's h o m e s ] . . . indicates a coupling of sub-audible energy [infrasound]
to human body resonances at 5, 12, and 17-25 Hz, resulting in a sensation of whole-body
vibration (p. 120).
t discovered t h e same t h i n g in m y research. W h a t Kelly e t al. refer t o as a "sensation of
w h o l e - b o d y v i b r a t i o n , " I refer t o as Visceral Vibratory Vestibular Disturbance ( V W D ) :
"The internal q u i v e r i n g , vibration, or pulsation and t h e associated c o m p l e x o f a g i t a t i o n ,
anxiety, alarm, i r r i t a b i l i ^ , tachycardia, nausea, and sleep disturbance t o g e t h e r make u p
w h a t I refer t o as Visceral Vibratory Vestibular Disturbance ( V W D ) " ( " W i n d Turbine
S y n d r o m e , " p. 59).
Five years later. Dr. Kelley gave a follow-up paper at t h e W i n d p o w e r '87 Conference &
Exposition in San Francisco, t i t l e d " A Proposed Metric for Assessing t h e Potential o f
C o m m u n i t y A n n o y a n c e from W i n d Turbine Low-Frequency Noise Emissions."

Just so

y o u understand t h e terminology, "emissions" means "noise & v i b r a t i o n . " A n d t h e t e r m
"low

frequency"

includes

infrasound.

And

the

antiseptic

phrase

"community

annoyance" is c o d e f o r W i n d Turbine Syndrcime — e x c e p t t h e n a m e h a d n o t b e e n
coined i n l 9 8 7 .

(I

created it decades later.)

Kelley's research o n c e again h a d b e e n

f u n d e d b y t h e US D e p a r t m e n t o f Energy, Contract N o . D E - A C 0 2 - 8 3 C H 1 0 0 9 3 .
We electronically simulated three interior environments resulting from low-frequency
acoustical loads radiated from both individual turbines and groups of upwind and
downwind turbines
Experience with wind turbines has shown that it is possible . . . for low-frequency acoustic
noise radiated from the turbine rotor to interact with residential structures of nearby
communities and annoy the occupants
The modern wind turbine radiates its peak sound power (energy) in the very low frequency
range, typically between 1 and 10 Hz (i.e., infrasound]
Our experience with the low-frequency noise emissions from a single, 2 MW MOD-1 wind
turbine demonstrated that . . . it was possible to cause annoyance within homes in the
surrounding community with relatively low levels of LF-range (low frequency range] acoustic
noise. An extensive investigation of the MOD-1 situation revealed that this annoyance was
the result of a coupling of the turbine's impulsive low-frequency acoustic energy into the
structures of some of the surrounding homes. This often created an annoyance environment
that was frequently confined to within the home itself (p. 1, emphasis in original).
I am attaching a c o p y o f Kelley's 1987 paper.
Besides m y research, which pretty much duplicates Kelley's, t h e r e is t h e w o r k o f D r A l e c
Salt, Professor o f O t o l a r y n g o l o g y in t h e School of M e d i c i n e at W a s h i n g t o n University (St.
Louis, Missouri), where he is director of the Cochlear Fluids Research

Laboratory.
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Professor Salt Is a highly respected neuro-physiologist specializing in inner ear disorders
and in particular the mysteries of the cochlea.
Prof. Salt's research dovetails with mine and with Dr. Kelley's. For many years,
acousticians and noise engineers have vigorously maintained that "if you can't hear it, it
can't hurt you." That is to say in the case of wind turbines, "If you can't hear the lowfrequency noise in the infrasound range, it can't hurt you." (Infrasound, by definition, is
noise below the hearing threshold, typically pegged at 20 Hz and lower. People feel
infrasound in various parts of the body, though typically they cannot hear it.) In any case.
Professor Salt and his colleagues have demonstrated conclusively, definitively, that
infrasound does in fact disturb the very fine hair cells of the cochlea.
With this discovery, one of the main arguments advanced by the wind energy industry —
namely, that wind turbine infrasound was too low to be harmful to people, since they
could not hear it — was demolished. Prof. Salt has proven that, "If you can't hear it, it
cgn still harm you."
This past winter. Professor Salt and his colleague. Professor Lichtenhan, published "How
Does Wind Turbine Noise Affect People?" Acoustics Today v. 10 (Winter 2014), pp.
20-28. The following is a lengthy excerpt:
The essence of the current debate is that on one hand you have the well-funded wind
industry (1) advocating that infrasound be ignored because the measured levels are below
the threshold of human hearing, allowing noise levels to be adequately documented
through A-weighted sound measurements; (2) dismissing the possibility that any variants of
wind turbine syndrome exist (Pierpont 2009) even when physicians (e.g., Steven D. Rauch,
M.D. at Harvard Medical School) cannot otherwise explain some patients' symptoms; and (3)
arguing that it is unnecessary to separate wind turbines and homes based on prevailing
sound levels.
On the other hand, you have many people who claim to be so distressed by the effects of
wind turbine noise that they cannot tolerate living in their homes. Some move away, either at
financial loss or bought-out by the turbine operators. Others live with the discomfort, often
requiring medical therapies to deal with their symptoms. Some, even members of the same
family, may be unaffected. Below is a description of the disturbance experienced by a
woman in Europe we received a few weeks ago as part of an unsolicited e-mail.
From the moment that the turbines began working, I experienced vertigo-IUce symptoms on an
ongoing basis, in many respects, what I am experiencing now is actually worse than the 'dizziness' i
have previously experienced, as the associated nausea is much more intense. For me the pulsating,
humming, noise that the turbines emit is the predominant sound that 1 hear and that realty seems
to affect me.
While the Chief Scientist (the person who came to take sound measurements in her house]
undertaking the measurement informed me that he was aware of the low frequency hum the
turbines produced (he lives close to a wind farm himself, and had recorded ^ e humming noise
levels indoors in his own home) he advised that I could tune this noise out and that any adverse
symptoms I was experiencing were simply psychosomatic—
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Given the knowledge that the ear responds to low frequency sounds and infrasound, we
knew that comparisons with benign sources were invalid and the logic to A-weight sound
measurements was deeply flawed scientifically....
From this understanding we conclude that very low frequency sounds and infrasound, at
levels well below those that are heard, readily stimulate the cochlea. Low frequency sounds
and infrasound from wind turbines can therefore stimulate the ear at levels well below those
that are heard
No one has ever evaluated whether tympanostomy tubes alleviate the symptoms of those
living near wind turbines. From the patient's perspective, this may be preferable to moving
out of their homes or using medical treatments for vertigo, nausea, and/or sleep
disturbance. The results of such treatment, whether positive, negative, would likely have
considerable scientific influence on the wind turbine noise debate....
Another concern that must be dealt with is the development of wind turbine noise
measurements that have clinical relevance. The use of A-weighting must be reassessed as it
is based on insensitive. Inner Hair Cell (IHC)-mediated hearing and grossly misrepresents
inner ear stimulation generated by the noise, in the scientific domain, A-weighting sound
measurements would be unacceptable when many elements of the ear exhibit a higher
sensitivity than hearing. The wind industry should be held to the same high standards. Fullspectrum monitoring, which has been adopted in some reports, is essential....
Given the present evidence, it seems risky at best to continue the current gamble that
infrasound stimulation of the ear stays confined to the ear and has no other effects on the
body. For tfiis to be true, all the mechanisms we have outlined (low frequency-induced
amplitude modulation, low frequency sound-induced endolymph volume changes,
infrasound stimulation of type II afferent nerves, infrasound exacerbation of noise-induced
damage and direct infrasound stimulation of vestibular organs) would have to be
insignificant. We know this is highly unlikely and we anticipate novel findings in the coming
years that will influence the debate.
I suspect y o u are b e g i n n i n g t o g e t a clear picture o f t h e p r o b l e m — a n d why I'm w r i t i n g
to you.
The typical s y m p t o m s o f w h a t is n o w known w o r i d w i d e as W i n d Turbine Syndrome are;
sleep disturbance, headache, tinnitus (ringing or buzzing In t h e ears), ear pressure,
dizziness (a genera! t e n n t h a t includes vertigo, light-headedness, sensation o f a l m o s t
fainting, etc.). nausea, visual bluming, tachycardia (rapid heart rate), irritability, p r o b l e m s
w i t h concentration a n d memory, and panic episodes associated w i t h sensations o f
internal pulsation o r quivering which arise when awake o r asleep.
Does e v e r y b o d y living near w i n d turbines experience W i n d Turbine Syndrome? By n o
means! W h a t I discovered is that p e o p l e with (a) m o t i o n sensitivity, (b) migraine disorder,
(c) t h e elderly (50 years a n d older), (d) inner ear d a m a g e , a n d (e) autistic children a n d
adults — all these are at statistically significant high risk.
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The solution is simple: industrial w i n d turtDines must be set back, well away f r o m
people's

homes,

schools,

places

of

woric, a n d

anywhere

else

people

regularly

c o n g r e g a t e . In m y 2009 report, I r e c o m m e n d e d a m i n i m u m setback o f 2 k m in level
terrain. Studies d o n e around the w o r i d since t h e n have p e r s u a d e d m e that 2 k m is n o t
sufficient, especially in hilly o r mountainous terrain — as w i t h C e s m e . In Cesme's case,
setbacks should be more o n t h e order of 5 km or greater.
Hence m y alarm w h e n notified b y Ms. Kura that Cesme is considering 5 0 0 m (or less)
setbacks. This is wholly inadequate. 1 guarantee that, unless t h e setbacks are increased
substantially, there will b e numerous victims o f W i n d Turbine S y n d r o m e .
There's m o r e . Dr. Salt refemed t o Dr. Steven Rauch, above. Dr. Rauch, a physician, is t h e
Medical Director o f Harvard Medical School's r e n o w n e d Clinical Balance a n d Vestibular
Center, part o f t h e Massachusetts Eye & Ear Infirmary.

Dr. Rauch was

recently

interviewed b y The N e w Republic:
Dr. Steven Rauch, an otologist at the Massachusetts Eye and Ear Infirmary and a professor at
Harvard Medical School, believes WTS (Wind Turbine Syndrome] is real. Patients who have
come to him to discuss WTS suffer from a "very consistent" collection of symptoms, he says.
Rauch compares WTS to migraines, adding that people who suffer from migraines are
among the most susceptible to turbines. There's no existing test for either condition but
"Nobody questions whether or not migraine is real."
T h e patients deserve the benefit of the doubt," Rauch says. "It's clear from the documents
that come out of the industry that they're trying very hard to suppress the notion of WTS and
they've done it in a way that (involves] a lot of blaming the victim" ("Big Wind Is Better Than
Big Oil, But Just as Bad at P.R.," by Alex Halperin in The New Republic, June 16,2014).
Dr. Rauch m a d e a similar statement t o A B C News last fall.
1 m e t w i t h Dr. Rauch in C a m b r i d g e , Mass., several years a g o .
Turbine S y n d r o m e " b o o k .

H e has read m y " W i n d

You're w e l c o m e t o contact him for his clinical o p i n i o n .

N o t i c e , he actually treats WTS victims, and furthermore his specialty is n e u r o - o t o l o g y —
precisely t h e clinical specialty appropriate t o WTS, since WTS is mainly a vestibular
disorder. (You m i g h t consider Dr. Rauch t h e " p o p e " o f vestibular disease.)
Shifting geare, a g r o u p o f mechanical engineers at t h e University o f Minnesota recently
m a p p e d t h e airflow turbulence patterns of a 2.5 M W w i n d t u r b i n e . Their t e c h n i q u e was
ingenious:

" A large searchlight w i t h custom reflecting optics g e n e r a t e d a t w o -

dimensional light sheet next t o t h e 130-m-tall w i n d t u r b i n e for illuminating t h e snow
particles in a 3 6 - m - w l d e by 36-m-high area." They literally m a p p e d t h e vortices
huried off t h e t u r b i n e blades, using a blizzard (!) as a kind of b a c k g r o u n d screen.

being
Visit

this website t o see a n d savor the dramatic results.
http://discover.umn.edu/news/science-technology/new-study-uses-blizzard-measure-wind-turbineairflow
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(A mosquito bite is an annoyance. Wind turbine infrasound, on the other hand, triggers a
debilitating cascade of illnesses whose features 1 enumerated, above.)
In medicine, we clinicians are morally bound to exercise what's called the "precautionary
principle." That is, if we don't know for certain that a procedure is harmless, we are
obliged to exercise extreme caution in performing the procedure, in this instance
building industrial wind turbines — which are well-known to produce impulsive (i.e.,
amplitude-modulated) infrasound — near people's homes. This is, after all, common
sense.
For decades, the wind industry flatly denied their turbines produced infrasound, tt took
monumental efforts by people like me to debunk this fallacy. Wind industry advocates
likewise argued that only downwind turbines created noise, that is, low-frequency noise.
Dr. Kelley and his research team effectively debunked that falsehood, in the articles
referred to above. Finally, the wind industry clung to the fiction that, "If you can't hear it,
it can't hurt you." Professor Salt deflated that one.
It's time to recognize that the global wind industry has hidden behind a series of (what
turned out to be) falsehoods. Their untruths have been exposed and corrected in the
published clinical and scientific literature, as shown above.
There is no excuse for building wind turbines in proximity to people's homes.

Sincerely,

Nina Pierpont, M.D.*, Ph.D.**
*M.D. from The Johns Hopkins University School of Medicine
**Ph.D. from Princeton University in Papulation Biology/Evolutionary Biology/Ecology
* * * B A . (Biology, with honors), Yale University

Nina Pierpont, MD, PhD, FAAP
19 Clay S t
Malone, NY 12953
(518)483-6481 phone
(518) 207-4488 fax
pierpontf5)twcny. rf.com
September 23, 2013
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Child and Adolescent Psychopharmacoiogy (Harvard, 20 hours)
Clinical Diagnosis and Treatment of Fetal Alcohol Syndrome (7.5 hours)
Pediatric and Adolescent Gynecology (Harvard, 14 hours)

Awards and Honors

1984
1979 to 82
1979, 80
1981 to 83
1973

National Science Foundation Dissertation Grant (Princeton)
National Science Foundation Predoctoral Fellowship (Princeton)
Dunlop Prize, Biology Department, Princeton University
Research grants from the National Academy of Sciences, American
Museum of Natural History, American Ornithologists' Union, and others
National Merit Scholar to Yale University
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Try Collaborative Problem Solving
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