Comments to Massachusetts
Department of Environmental Protection
March 18, 2012
Kenneth L. Kimmell
Commissioner, Department of Environmental Protection
One Winter Street Boston, MA 02108
John Auerbach
Commissioner, Department of Public Health
One Ashburton Place
Boston, MA 02108
Dear Commissioners Kimmell and Auerbach:
OVERVIEW - WIND TURBINES CAUSE ADVERSE HEALTH IMPACTS
THE SIMPLE TRUTH
There is increased political pressure to construct industrial wind turbines in
neighborhoods throughout MA.
MA DEP released a document that is far less than honest. The DEP panel
review of a small amount of literature that was cherry picked by the biased
pro-wind panel of so-called ‘independent experts’ from the hundreds of
documents that were submitted.
This ‘review of literature’ must not stand. From ‘a to z’ it is fundamentally
wrong. From the first word in the report, ‘independent’, it is false.
Furthermore, since MA DEP and MA DPH are charged to protect the
citizens of MA from harm, PROVE TO THE CITIZENS OF MA THAT
WIND TURBINES DO NO HARM TO PEOPLE. THE DEP PANEL
DOCUMENT RELEASED DID NOT PROVE THAT WIND TURBINES
CAUSE NO HARM. Why? Because they can’t do that. There is no
proof.
The truth is that wind turbines adversely impact the health of people,
and they do so all over the globe. Therefore, the documents that the
DEP panel was willing to put their names on should be disregarded
and discarded.
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Since the June, 2, 2010 letter to John Auerbach, Commissioner of MA
DPH, MA, citizens have called on DPH and DEP to conduct a truly
INDEPENDENT epidemiological study in Falmouth, MA.
It is my understanding that there is a cluster of people, that includes
approximately 50 families who live in Falmouth, MA and are experiencing
adverse health impacts. There are other towns in MA where people
experience the same symptoms as the people living in Falmouth, MA.
These people live and work in close proximity to industrial wind turbines.
The MA citizens were not experiencing these symptoms prior to the
operation of the industrial wind turbines. When these MA citizens leave
their homes they do not experience the symptoms. When they return to
their homes they once again experience the same symptoms.
Wind Turbine Syndrome symptoms are outlined by Nina Pierpont, MD,
PhD. in the attached poster. Some symptoms “are sleep disturbance and
deprivation, headache, tinnitus (ringing in ears), ear pressure, dizziness,
vertigo (spinning dizziness), nausea, visual blurring, tachycardia (fast heart
rate), irritability, problems with concentration and memory, and panic
episodes associated with sensations of movement or quivering” inside the
body that arise while awake or asleep” See attached poster: Exhibit A,
Wind Turbine Poster
Massachusetts citizens have urgently appealed to Mass DPH and Mass
DEP to ‘go out and do the research’. Find out what is happening and
STOP the reason why these people are sick. If there is a health issue in a
community in MA, why do we have MA DPH or MA DEP? These agencies
were established by the citizens of our Commonwealth, these agencies are
funded by the citizens of our Commonwealth to PROTECT the citizens of
our Commonwealth.
Both agencies have neglected their duty of care to the citizens of MA to
protect our health, safety and well being for almost two years that I know of
regarding the universally known FACT that wind turbines cause adverse
health impacts to humans.
See attached letter: Exhibit B, signed by me and other health care
professionals, and community leaders from Cape Cod and the Islands.
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The panel assembled by DEP / DPH in complete secrecy was not
interested in the truth. They were only interested in criticizing
evidence which demonstrates that there are adverse health problems
caused by wind turbines. They didn’t even bother to try to validate
their assumptions or questions, but just did the best they could to
discredit research from around the world that has consistently
identified serious health risks caused by wind turbines.
The report is exactly like the decades of reports produced by the
tobacco industry as a smoke screen to hide the evidence of the health
problems caused by tobacco. The tobacco industry for decades hired
its army of ‘ independent experts’, i.e. doctors and scientists.
The panel was convened by the DEP in response to citizen outrage at
siting wind turbines too close to people and the adverse health impacts that
have resulted in people living in proximity to the turbines.
A number of the panel members are biased even though DEP claims they
are ‘independent’. The panel was selected in secret. The panel met in
secret. No records of panel meetings were made public. No members
of the public were able to speak to the panel members. The panel
members did not meet with any of the citizens in Falmouth and other
communities in the state who have suffered health problems since the
turbines began operation. MA citizens continuously and vocally protested
to DEP throughout many months regarding the above points.
Although ample evidence was submitted to MA DEP during the
comment period by MA citizens and from people around the globe to
conclude that there are adverse health impacts to humans when wind
turbines are sited too close to people, the panel put their name to a
document that is a complete whitewash.
Wind Wise ~ Massachusetts (WWMA) continues to advocate for “a rigorous
epidemiological study by a truly independent team of experts [as] essential”
as per the press release sent out following the release of the MA DEP
panel document.
See attached press release: Exhibit C
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IN GENERAL
I find it completely negligent on the part of DEP/DPH that their biased
experts criticized selected studies in such a way that people reading the
studies may conclude that something is wrong with the selected studies’
methodology and/or conclusions. Clearly the panel should have erred on
the side of caution to see if there are any chances that wind turbines can
adversely impact people, and if so, then use the precautionary principle
to protect the health and safety of people, not carefully craft wording to lie
by omission, write half truths and or out and out misrepresent the truth.
We in Massachusetts are headed down a slippery slope where the
politicians and their corporate allies are hell-bent on stripping away the
rights of citizens and usurping the protections afforded by state agencies
like DEP and DPH. We have seen what has happened in New Zealand
when a government imposes its will on its citizenry full well knowing that it
is destroying small communities, the environment and the health and safety
of its citizens. It is a very sad situation.
In our state we have now seen the extent the Patrick Administration will go
to meet its goal of 20 % renewables by 2020. Already DEP has shown that
it does not care about the families in Falmouth who are adversely impacted
from a health standpoint.
ONE EXAMPLE
I do not want to lend any credibility to the document that the MA DEP panel
was willing to put their name on, but I would like to draw attention to one
study that was pointed to:
THE NEW ZEALAND STUDY
People are asleep when they are woken up by wind turbines. It is dark
when people are sleeping. The statements about visual impacts of wind
turbines and information in this study do not hold up. (Yes, even though
most people would just assume differently, the data about visual impacts of
wind turbines are that literal. There is some data that suggests -- does not
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prove -- just suggests, that when people see the turbines, that this causes
stress.) So the panel did not analyze the NZ study properly. Sleep
disturbance was not caused by visual impacts, it was caused by some
other factor. It was noise. PLEASE FOLLOW THIS THREAD BELOW
ALSO.
Panel review states:“Given the findings in the Swedish and Dutch studies,
this means that even if the difference in QOL scores seen are due to wind
turbines, it is possible that it is driven by seeing the turbines rather than
sound from the turbines. Overall, the level of evidence from this study for a
causal association between wind turbines and reported QOL is limited.”
The NZ study was conducted following rigorous academic standards and
carefully peer-reviewed. This study is statistically valid. The sample size
was statistically valid, yes small, but this is indicative of many rural
communities where wind turbines are constructed.
There were a number of statements made that were worded so that one
might take issue with this study. One was about the match between the
control group and the Makara Valley victims. The statement about the
educational levels is not valid and statistically all of these variables were
carefully studied. From a statistical standpoint these two groups are a
match.
This is a valid epidemiological study by a highly regarded interdisciplinary
team of New Zealand scientists and a medical doctor, all working in the
University system of NZ.
The lead author is an expert in psychoacoustics, which is the scientific
study of sound perception. More specifically, it is the branch of science
studying the psychological and physiological responses associated with
sound.
The journal article was peer-reviewed and this is a highly regarded
internationally recognized journal. So if it matters that the data should be
presented to show the matched neighborhoods, or how many per
household, or the power of the turbines, then the journal would have asked
for these details.
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In fact, the type of turbines were described in the caption to figure 2, and
thus one would expect that the panel would be able to look up the power
output if they were so interested:
Figure 2: Map showing a part of the Makara Valley and the
relative distances between houses and 14 of the 66 turbines. The
wind turbines (Siemens SWT-2.3-82 VS) have 68 m high towers
and rotor diameters of 82 m (Map generated by Rachel Summers,
and displayed with permission).
FOLLOW UP INFORMATION PROVIDED TO MA DEP AND PANEL
MEMBERS:
I personally have conducted videotaped interviews with people living in the
Makara Valley, NZ. I have provided to the panel members through MA DEP
a documentary film I created from these interviews as well as other
interviews with victims living too close to wind turbines, industrial refugees
(those who have had to flee from their homes because their health is so
compromised by living too close to wind turbines) and experts in New
Zealand studying these issues. I traveled to these countries, spent my time
and resources, edited the footage, and worked with others to post the film
online in order to bring back information so that MA could make informed
decisions. The citizens of MA are not alone. People on the other side of the
globe experience the same symptoms that they do.
I provided a DVD of the film Pandora’s Pinwheels: The Reality of Living
with Wind Turbines to MA DEP. I have also provided the online link to MA
DEP and the panel members.
You can view the film at the following link:
www.preservelenoxmountain.org/pandora
Here you will see the victims of the industrial wind power plant --- the wind
turbines in the Makara Valley, NZ describe their symptoms. These are
some of the very people who are part of the NZ study. Please pay attention
to how they describe sleep deprivation. Pay attention to the nurse, midwife
and senior lecturer at a Wellington, NZ University who describes the
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vibrations from the turbines and how she has chronic sleep deprivation. It is
the noise, but not audible noise that wakes her up. It is like a sensation, a
vibration she can feel. Take her up on her offer. Go and share her bed with
her. Others in the Makara Valley have offered for you to go and live in their
homes for three months. LIve the life they live. The point is their lives have
been ruined because there are wind turbines sited too close to people.
These people are very ill. They experience a whole host of symptoms that
Nina Pierpont, MD, PhD describes as Wind Turbine Syndrome. The
following symptoms have been described to me on videotape by the people
in the Makara Valley: “sleep disturbance and deprivation, headache,
tinnitus (ringing in ears), ear pressure, dizziness, vertigo (spinning
dizziness), nausea, visual blurring, tachycardia (fast heart rate), irritability,
problems with concentration and memory, and panic episodes associated
with sensations of movement or quivering.”
Furthermore, I have visited these people twice. I visited in January of 2011
and also 12 months later in January of 2012. The findings show that no
person we interviewed in January of 2011 has gotten better if they
continued to live in the Makara Valley. The industrial refugees, those who
have abandoned their homes, (they have not been able to sell them) feel
better because they no longer live there.
There are people who we interviewed in January of 2011 who were
determined to stay. Now these people have either abandoned their homes,
have their homes on the market, or leave their homes every weekend to
get relief, or go away for weeks at a time to get relief, and have plans to
move.
So I do have a big issue with how the NZ study was approached by the
document that the panel members were willing to sign their names to. This
one example alone should sent shivers up their spine. This peer-reviewed
study in a highly reputable scientific journal should cause this panel to
pause and question, and err on the side of caution. The NZ study should
prompt the panel to call for the Precautionary Principle to be invoked in
order to protect the health, safety and well being of the citizens of MA.
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APPLICATION OF LOGIC
NINA PIERPONT, MD, PHD:
And what of the lies told consistently, attempting to rob true independent
experts of their credibility and professional integrity. Let’s look at just one
example from the MA DEP/DPH report. Referring to Wind Turbine
Syndrome, A Report on a Natural Experiment (2009) by Nina Pierpont, MD,
PhD, the MA DEP/DPH report states unequivocally: “limitations to the
design employed make it impossible for this work to contribute any
evidence to the question of whether there is a causal association between
wind turbine exposure and health effects” (p24).
Well then! So much for Dr. Pierpont, honors graduate of Yale, MD from
Johns Hopkins, PhD in population biology from Princeton. Note a different
appraisal from her peer reviewers, Drs. Katz (epidemiology), Lehrer
(otolaryngology), Haller (neurology), and Horn (population biology). All four
reviews have been reprinted in their entirety in the book. As excerpted
below:
“Your high level of scientific integrity is revealed both in your [research]
design decisions and in your writing…. You have laid a remarkable, high
quality, and honest foundation for others to build upon…. [Y]ou have made
a commendable, thorough, careful, honest, and significant contribution to
the study of (what we can now call) Wind Turbine Syndrome.” —from the
referee report by Ralph V. Katz, DMD, MPH, PhD, Fellow of the American
College of Epidemiology, Professor and Chair, Department of Epidemiology
& Health Promotion NYU College of Dentistry
“The careful documentation of serious physical, neurological and emotional
problems provoked by living close to wind turbines must be brought to the
attention of physicians who, like me, are unaware of them until now.” —
from the referee report by Jerome Haller, MD, Professor of Neurology and
Pediatrics (retired 2008), Albany Medical College, Albany, New York. Dr.
Haller is a member of the American Academy of Pediatrics, the American
Academy of Neurology (Child Neurology Section), and the Child Neurology
Society.
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“Dr. Pierpont has gathered a strong series of case studies of deleterious
effects on the health and well-being of many people living near large wind
turbines. Furthermore, she has reviewed medical studies that support a
plausible physiological mechanism directly linking low frequency noise and
vibration (like that produced by wind turbines and which may not in itself be
reported as irritating) to potentially debilitating effects on the inner ear and
other sensory systems associated with balance and sense of position. Thus
the effects are likely to have a physiological component, rather than being
exclusively psychological….” —from the referee report by Henry S. Horn,
PhD, Professor of Ecology and Evolutionary Biology, and Associate of the
Princeton Environmental Institute, Princeton University
What problems did the MA “expert independent” panel have with her study
design? After having cherry-picked which evidence among the thousands
of pages of material to ‘review,’ the panel essentially claimed Pierpont
cherry-picked her subjects: “The way in which these participants were
recruited makes it impossible to draw any conclusions about attributing
causality to the turbines” (p25).
If logic follows then, if the DEP panel has an issue with Dr. Pierpont’s
book and Wind Turbine Syndrome because they claim that she ‘cherry
picked’ the victims, and therefore the panel claims that there is NO
Wind Turbine Syndrome, and the concept of Wind Turbine Syndrome
should be thrown out, then the panel itself should be throw out
because they are a cherry picked group of people who are indeed
biased.
AGAIN, I CALL UPON MA DPH (as I have since June 2010), the agency
that has the mission statement to help the people of MA and to
actually take people seriously who are experiencing adverse health
impacts in our Commonwealth and ACT. HELP THE PEOPLE IN
FALMOUTH WHO ARE EXPERIENCING ADVERSE HEALTH IMPACTS
FROM LIVING TOO CLOSE TO WIND TURBINES AS WELL AS THE
PEOPLE WHO HAVE SPOKEN OUT IN HINGHAM, HULL, HANCOCK,
DENNIS, BOURNE, NEWBURYPORT AND WOODS HOLE. Do the
research. There are likely more people who are experiencing adverse
health impacts from wind turbines in MA TODAY. It is your
responsibility to help MA citizens and protect the health, safety and
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well being of the citizens of our Commonwealth. DO YOUR DUTY,
NOW!
STATED SCOPE OF WORK
This panel neglected their stated SCOPE OF WORK from MA DEP and did
not even make mention of a whole set of data. They were charged to read,
study, and report on empirical evidence as well as studies. MA DEP
somehow did not even mention that the panel neglected a BIG part of their
scope of work. See below:
"In conducting its evaluation the panel will:
Conduct a literature search and suggest studies and reference materials.
Evaluate and discuss information from peer reviewed scientific studies,
other reports, and popular media on the nature and type of health
complaints commonly reported by individuals who reside near existing wind
farms.
Indicate the quality of the data and the weight-of-evidence for potential
health effects associated with wind turbines.
Clarify best management practices versus precautionary measures.
Conduct at the Panel's discretion fact-finding activities, including field trips
to one or more wind turbine locations.
http://www.mass.gov/dep/energy/wind/scope.htm
OTHER IMPACTS THAT WERE NOT EVEN MENTIONED
WATER QUALITY: The panel report is also deficient in that it does not deal
with water quality to the detail of answering questions I and others raised. I
have evidence of oil leaking from wind turbines that I submitted to them.
They didn’t address the fact that Cape Cod is a sole source aquifer and the
adverse impacts to health if oil, or cleaning chemicals that are used in
turbine maintenance leak into our ground water.
FIRE: They did not address fire, especially in places like the Outer Cape
where during storm conditions it would be impossible to drop chemicals on
a turbine, the impacts to the health of communities where there is a fire, let
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alone what the chemicals would do to the water quality, of this sole source
aquifer.
COMMUNITY FRACTURE: They did not report on community
fracture. One of the most damaging aspects of the placement of wind
turbines into communities is the ‘community fracturing’ which occurs
throughout the world. The Community Fracture has a direct impact upon
the health of the community and members of the community.
AMENITY: The panel did not report on loss of amenity as a decrease in
human health as per the WHO definition of health quality. People who are
noise sensitive gravitate to living in these areas. This is a large part of their
sense of well being, quality of life and overall health. By making these
areas noisy one is stealing the peace and quiet from people living in these
rural and semi rural areas, and robbing them of their health and well being.
Of course there are a whole host of other adverse health impacts from wind
turbines as well.
LESSONS LEARNED BY DOING THE WORK THAT WE HAVE CALLED
UPON MA DPH AND MA DEP TO DO -- INTERVIEW THE VICTIMS,
PEOPLE WHO ARE LIVING TOO CLOSE TO WIND TURBINES WHO
ARE ADVERSELY IMPACTED FROM A HEALTH STANDPOINT AND
ARE WILLING TO SPEAK OUT:
In light of the politically motivated and biased DEP health study, it
think it is important to share some of the highlights from the
interviews I have conducted in many countries around the world:
• The health problems caused by living near wind turbines appear to get
worst over time.
• Many of the people interviewed have concluded that the only path
available to them to regain their former health status is to abandon their
homes.
• People stated that they feel the health impacts they have experienced
due to living near turbines is cumulative.
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• There are many many variables and all need to be researched including
weather conditions, topography, elevation, time of season.
• Long term exposure to low frequency noise and infrasound, even at lower
doses may indeed cause severe adverse health impacts far outstripping
any imagination.
• People with well-managed chronic illness may indeed find significant
health problems with even short exposure to low frequency noise and
infrasound from wind turbines, even experienced by driving through
hundreds of wind turbines over several hours.
• There are many people all over the globe who do not even know that they
are adversely impacted because they live, work, or go to school too close
to wind turbines. They know they are ill but do not know that it is the
turbines that are making them ill.
HUNDREDS IF NOT THOUSANDS OF RECORDS OF EMPIRICAL DATA
WAS SUBMITTED TO MA DEP BY THE JULY 2011 DEADLINE; IT WAS
IGNORED BY THE PANEL EVEN THOUGH THE SCOPE OF WORK
STATED THAT EMPIRICAL DATA SHOULD BE INCLUDED IN A
REPORT
The package of materials that Wind Wise - Massachusetts (WWMA)
submitted via mail to
WindTurbineDocket.MassDEP@MassMail.State.MA.US by the July 22,
2011 deadline, and was received by the deadline contained among other
items a CD-ROM. This disc contains documented empirical data from FIVE
MA wind turbines. Additional packages with all of the above information
was also mailed directly to both Kenneth Kimmell, Massachusetts
Commissioner of the Department of Environmental Protection and to John
Auerbach, Commissioner of the Massachusetts Department of Public
Health.
In the spirit of keeping the MA legislature informed, additional packages of
the information sent to both agencies I mailed as copies to my MA State
Representative who is part of Leadership and to my MA State Senator. I
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wanted also to document the information mailed to DEP and DPH by
WWMA.
Hundreds if not thousands of records of adverse impact incidents from a
health standpoint were submitted to DEP and DPH by WWMA from the
lived experiences of those who are unfortunate to be living too close to
wind turbines. This empirical data & evidence of harm from wind turbine
noise was indeed submitted. Empirical data was submitted by WWMA from
MA citizens living too close to FIVE WIND TURBINES IN MA (Falmouth
Wind 1, the Notus Turbine, the Woods Hole turbine, Hull, and
Newburyport.) Empirical data was submitted by WWMA from US citizens
throughout our country. Empirical data was submitted by WWMA from
citizens of the world including from Australia, New Zealand, Japan, and
many European countries.
I know this is factual. I compiled most of the material on the CD-ROM with
the help of people around the state. I produced the CD-ROMs and DVDs
and materials contained in the packages. I sent out the materials. This took
me countless months of my volunteer time to do so as well as my own
personal finances. I am very concerned that my time, money and efforts to
submit ample evidence of the truth that wind turbines cause adverse health
impacts were ignored and disregarded.
In addition to the materials submitted by WWMA, MA citizens submitted
materials to MA DEP as well as people from throughout the United States
and from throughout the world.
POSTING ALL DATA ONLINE
DEP neglected their duty by not posting a massive amount of data
submitted. DEP should be forced to post online ALL submissions
submitted.
DEP insisted that they send out emails to obtain permission to post online
submissions. DEP received permission to post the letters and information.
Thousands of records of adverse impacts from a health standpoint were
submitted to DEP from the lived experiences of those who are unfortunate
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to be living too close to wind turbines, empirical data & evidence of harm
from wind turbine noise. Permission was given to MA DEP to post material
and it was not posted.
As an example, I refer to my husband’s submission. He emailed to DEP a
PDF file with his submission that took him countless hours to research,
write, proof and compile. He also took his time to give MA DEP permission
to post his submission online. When this was posted online, the body of his
email was posted stating that the PDF file with the content of his lengthy
well researched materials was attached. The MA DEP posting only includes
the body of the email stating the PDF file is attached. The PDF file is not
accessible. There is only an image of a box that says PDF.
Furthermore, I played a major role to submit over 70 letters from people in
MA and around the globe who are adversely impacted by wind turbines by
WWMA before the July 22, 2011 deadline. I emailed to MA DEP wind
docket several times to find out what the procedure would be to obtain
permission by the people who wrote the letters so that these letters would
be posted online when I learned that these were the ‘new rules’ that MA
DEP was placing before the citizens of MA and those who submitted
materials to MA DEP for the panel members to review. WHAT WAS MY
RESPONSE? I RECEIVED NO RESPONSE FROM ANYONE!
I am concerned as a MA citizen at the shoddy work product of MA DEP in
posting the comments that MA citizens spent their volunteer time,
resources, research and energy to submit. The approach shows little
concern for the citizens of MA and little concern for doing the right thing and
honoring the hard work of the citizens of MA and the world. It is an outrage
that MA DEP has treated people in this manner.
Furthermore, if this is the work product of MA DEP, then it follows that the
the MA DEP panel work, in working with the MA DEP staff assigned to this
project must be just as shoddy.
I do hereby call upon MA DEP to make this right. Post all submissions and
testimony online properly ASAP.
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Reach out to me and lets get this right. Work with me to post all of the
letters that WWMA submitted.
In addition, answer each and every submission and do so online as MA
DEP does with submissions for other matters.
POSITIONING OF JUNK SCIENCE DOCUMENT
As a concerned MA citizen I am calling upon MA DEP to clarify with the
media what the document actually said. Did MA DEP deliberately pitch this
story so the media wrote that there are no adverse health impacts from
wind turbines? If not, then issue a statement that this is NOT what the
document even says. To do anything less is down right dishonest to the
MA citizens.
THERE IS SOMETHING ROTTEN IN DENMARK, SWEDEN, GERMANY,
VERMONT AND MAINE
Brief comments regarding the document: A Brief Review of Wind Power in
Denmark, Germany, Sweden, Vermont, and Maine: Possible Lessons for
Massachusetts
During a meeting held at MA DPH on Sept. 9, 2011 at the DPH office in
Boston, Alicia McDevitt, Deputy Commissioner DEP told 11 members of
WWMA and citizens of MA attending that the health report would NOT be
used for policy decisions in MA. She further stated that the MA DEP panel
would NOT make any policy recommendations. She stated that this was
NOT their role. They were charged by DEP to ONLY report on health
related to wind turbines.
Obviously this is not true if one reads the document:
A Brief Review of Wind Power in Denmark, Germany, Sweden, Vermont,
and Maine: Possible Lessons for Massachusetts
As a concerned citizen of MA this document is not appropriate. It must be
dismissed. It is biased, untrue, misleading, and down right propaganda.
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QUESTIONS:
INDEPENDENT PANEL:
Independent panel. What is MA DEP’s definition?
MA citizens were assured that panel members would be chosen because
they would have no pre-conceived opinion on wind energy or wind turbines.
This is clearly not the case.
MA citizens deserve to know the truth about how MA DEP has positioned
this word (independent) to mean something it does not mean.
PROVE TO ALL CITIZENS MA THAT THE PANEL WAS NOT HAND
PICKED TO GO ALONG WITH A POLITICAL AGENDA AND THAT ITS
REAL ‘CHARGE’ WAS NOT TO SEEK THE TRUTH AND PROTECT THE
SAFETY, HEALTH AND WELL BEING OF THE CITIZENS OF MA. See
Exhibit D, (Mills) Exhibits E, F - (Manwell)
WHAT INFORMATION DID THE MA DEP PANEL MEMBERS RECEIVE:
Did DEP panel members of the so called wind science panel receive the
information that WWMA submitted? Members of WWMA were assured by
Alicia McDevitt, Deputy Commissioner Department of Environmental
Protection that all members of the panel did receive all materials submitted
by WWMA.
Or did the other panel members receive the information that WWMA
submitted but just choose to ignore the empirical data from MA citizens,
USA citizens and citizens of the globe?
SCOPE OF PANEL:
During the meeting on 5/3/11
Did panelists not follow the scope of the panel members as published by
MA DEP on their website and emailed to WWMA members?
"In conducting its evaluation the panel will:
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Conduct a literature search and suggest studies and reference materials.
Evaluate and discuss information from peer reviewed scientific studies,
other reports, and popular media on the nature and type of health
complaints commonly reported by individuals who reside near
existing wind farms.
Indicate the quality of the data and the weight-of-evidence for
potential health effects associated with wind turbines.
Clarify best management practices versus precautionary measures.
Conduct at the Panel's discretion fact-finding activities, including field
trips to one or more wind turbine locations.”
http://www.mass.gov/dep/energy/wind/scope.htm
The panel was charged to read, study, and report on empirical evidence as
well as studies. This panel neglected their stated SCOPE OF WORK
from MA DEP and did not even make mention of a whole set of data.
Did panelists receive a different mandate than that published by DEP as
per above?
MA DEP somehow did not even mention that the panel neglected a BIG
part of their scope of work. Empirical data & evidence of harm from wind
turbine noise was submitted for the panel and was not even mentioned in
the review of biased selected literature that the panel produced. MA DEP
AND MA DPH HAVE NEGLECTED THEIR DUTY OF CARE TO THE
CITIZENS OF MA.
CONCLUDING COMMENTS, BUT BY NO MEANS A CONCLUSION OF
MY WORK TO MAKE THE TRUTH THAT WIND TURBINES CAUSE
ADVERSE HEALTH IMPACTS
It was my great hope that the panel would honestly report to the citizens of
MA the truth that people around the globe are experiencing adverse health
impacts from wind turbines.
It was my great hope that there would have been at least several panel
members who would have the integrity and intellectual honesty to oppose
the twisted language, half truths, perception of truth and outright lies that
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these panel members have put their names to, and these panel members
would call for an honest report for the citizens of MA and call for MA to take
action by sponsoring a rigorous, independent and transparent
epidemiological study. Not one member of this panel had what it takes to
stand up for protecting the health, safety and well being of the citizens of
MA and the globe.
I find it completely negligent on the part of DEP/DPH that their biased
experts criticized selected studies in such a way that people reading
the studies may conclude that something is wrong with their
methodology and/or conclusions. Clearly the panel should have erred
on the side of caution to see if there are any chances that wind
turbines can adversely impact people, and if so, then use the
precautionary principle to protect the health and safety of people.
Since MA DEP and MA DPH are charged to protect the citizens of MA
from harm, PROVE TO THE CITIZENS OF MA THAT WIND TURBINES
DO NO HARM TO PEOPLE. Anything less should be disregarded and
discarded.
Sincerely,
Lilli-Ann Green
Wellfleet, MA
Member Windwise ~ Cape Cod
Member Wind Wise ~ MA
cc: Governor Deval Patrick
MA Senators and Representatives
Suzanne Condon, Associate Commissioner Department of Public Health
Alicia McDevitt, Deputy Commissioner DEP
Martha Steele, DPH
Margaret Round, DPH Deputy Director, Toxicology Program
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Carol Rowan West, Director ORS
MA DEP Panel members:
Jeffrey Ellenbogen, MMSc, MD
Sheryl Grace
Wendy J. Heiger-Bernays, PhD
James F. Manwell, PhD
Dora Ann Mills, MD, MPH, FAAP
Kimberly Sullivan, PhD
Marc Weisskopf, Sc.D
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Wind Turbine Syndrome: A Report on a Natural Experiment
Nina Pierpont, MD, PhD
Excerpts from the Executive Summary

12/20/2009

The core of the book is a scientific report presenting original, primary research on symptomatic people
living near large industrial wind turbines (1.5-3 MW) erected since 2004. The findings:

1. Wind turbines cause Wind Turbine Syndrome. We know this because people have symptoms
when they are close to turbines and the symptoms go away when they are away from turbines.
The study families themselves figured out that they had to move away from turbines to be rid
of their symptoms, and nine out of ten have moved. Some sold and some abandoned their
homes….
2. The symptoms are sleep disturbance and deprivation, headache, tinnitus (ringing in ears), ear
pressure, dizziness, vertigo (spinning dizziness), nausea, visual blurring, tachycardia (fast
heart rate), irritability, problems with concentration and memory, and panic episodes
associated with sensations of movement or quivering inside the body that arise while awake or
asleep….
3. People with pre-existing migraine disorder, motion sensitivity, or damage to inner ear
structures (such as hearing loss from industrial noise exposure) are more susceptible than
other people...
4. Symptoms are not statistically associated with pre-existing anxiety or other mental health
disorders.
5. The symptom complex resembles syndromes caused by vestibular (inner ear balance organ)
dysfunction. The proposed mechanism is disturbance to balance and position sense by noise
and/or vibration, especially low frequency components of the noise and vibration.
6. An extensive review of recent medical literature reveals how balance-related neural signals
affect a variety of brain areas and functions, including spatial awareness, spatial memory,
spatial problem-solving, fear, anxiety, autonomic functions (like nausea and heart rate), and
aversive learning. These known neural relationships provide a robust anatomic and physiologic
framework for Wind Turbine Syndrome.
7. Medical and technical literature on the resonance of sound or vibration within body cavities
(chest, skull, eyes, throat, ears) is reviewed, since study subjects experience these effects.
8. Published studies of documented low frequency noise exposure (both experimental and
environmental) are reviewed. These demonstrate effects on people similar or identical to Wind
Turbine Syndrome. Indeed, one study from Germany in 1996 may indeed be Wind Turbine
Syndrome.
9. Recent mail-in survey studies of people who live near wind turbines in Sweden and the
Netherlands... show that people are severely annoyed at noise from wind turbines at much
lower A-weighted noise levels than for traffic, train, or aircraft noise.
10. Published literature documenting the effects of environmental noise on cardiovascular health
and children’s learning are reviewed. For health reasons, the World Health Organization
recommends lower thresholds for nighttime noise than are currently observed in most
countries —especially when the noise has low-frequency components.
11. Wind Turbine Syndrome gives a name and medical description to a set of symptoms severe
enough to drive people from their homes and establishes medical risk factors for such
symptoms. This study and other studies reviewed in the report indicate that safe setbacks will
be at least 2 km (1.24 miles) and even longer for larger turbines and in more varied
topography. Further research is needed to clarify physical causes and physiologic
mechanisms, explore other health effects of living near wind turbines, determine how many
people are affected, and investigate effects in special populations, including children….

Wednesday, June 2, 2010
John Auerbach, Commissioner
Department of Public Health
One Ashburton Place
Boston, MA 02108
RE: Call for Immediate Review of Public Health and Safety Standards Near Wind Turbines
Dear Commissioner Auerbach:
As health professionals and representatives of citizen groups, we submit this urgent
request for your immediate action.
It is imperative that, as Commissioner of the Department of Public Health, entrusted with
the responsibility to protect the health and safety of the citizens of Massachusetts, and consistent
with your power under M.G.L. Chapter 111, Section 6 to define, control, and prevent diseases
deemed dangerous to public health, you launch an immediate and comprehensive study of the
public health and safety impacts to Massachusetts citizens in relation to the siting of wind
turbines.
Some of us have been directly involved in the wind siting review process in a number of
Massachusetts communities during the past two years. Through this participation we have
become acutely aware of the emergence ‐ and growing potential ‐ for serious public health and
safety impacts of wind turbines in Massachusetts exacerbated by the “rush to wind” and siting
wind turbines less than 1.24 miles (2 km) in flat areas and less than 2 miles in mountainous areas
from human habitation.
It is Governor Patrick’s goal to site 2,000 megawatts of wind turbines throughout
Massachusetts by 2020, a policy that seems to be translating into “site wind at any price”. In
addition, legislation recently enacted, such as the Green Communities Act of 2008, requires the
development of wind facilities throughout the state. These aggressive goals and legislative
mandates highlight the growing critical need to ensure that the locations and operations of all
future wind facilities in our state reflect adequate protective public health and safety oversight.
We implore you to begin this process in those communities where proximity to a wind
turbine has already caused health effects in residents. The most recent incident has occurred in
the town of Falmouth.

In addition to assessing public health and safety impacts on residential neighborhoods,
there is also a need to protect the health and safety of sensitive and less mobile populations –
those in nursing homes, hospitals, schools, and prisons.
Wind turbines have already been erected near schools, and more are planned.1 School sites
can involve complex constraints and should take into consideration the example of a turbine
blade breaking with parts hurled near an Ohio high school2 and the collapse of a turbine in a
primary school playground in Scotland.3 In fact, there are numerous documented instances
around the world of turbine malfunction that have potential impacts on public safety.4
According to a report on the renewable energy potential at state‐owned facilities, wind
turbines are also planned at three sites controlled by the Massachusetts Department of
Corrections.5 Imprisoned populations may be particularly vulnerable to the health and safety
effects of living near wind turbines.
We therefore further implore you to take a public and firm position in support of a
rigorous, independent and comprehensive study of the public health and safety effects of
proximity to wind turbines.
The compelling motivation for our request to you is based upon the recent events in this
state. The completed and operating wind turbines in our state are rapidly becoming “natural
experiments” for demonstrating adverse impacts to the health and safety of the citizens of
Massachusetts even though a decade of similar impacts by industrial wind turbines when sited
too close to human habitation are documented in other states and countries.
Here is what we know:
•

The validity of research showing adverse human health impacts when industrial wind
turbines are placed in proximity to homes, businesses, schools and institutions is
irrefutable. Physicians, public health officials and researchers around the globe are
reaching the same conclusions based upon the reality that people living near wind
turbines experience the same illnesses.6

•

Faced with mounting evidence of health and safety concerns near wind turbines,
numerous jurisdictions in the U.S. and other countries have initiated their own health
impact reviews. As just two examples, the Environment Ministry of Japan has started a
four‐year study of the possible health hazards of wind turbines.7 The Maine Medical
Association has adopted a resolution to “work with health organizations and regulatory

P. 12, http://www.mass.gov/Eoeea/docs/eea/press/publications/022409_renew_potential_study.pdf
http://www.morningjournal.com/articles/2009/02/10/news/mj594813.txt
3 http://www.windaction.org/news/24196
4 www.windaction.org; www.wind‐watch.org
5 P. 12, http://www.mass.gov/Eoeea/docs/eea/press/publications/022409_renew_potential_study.pdf
6 http://www.windturbinenoisehealthhumanrights.com/wtnhhr_june2007.pdf
7 http://www.asahi.com/english/TKY201001180410.html
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agencies to provide scientific information of known medical consequences of wind
development in order to help safeguard human health and the environment.”8
•

Nina Pierpont M.D., Ph.D. recently published a book titled Wind Turbine Syndrome, A
Report on a Natural Experiment which describes the common illnesses caused by living or
working near wind turbines. According to Dr. Pierpont:
“The symptoms that people report follow a common pattern, or cluster, which I call
‘Wind Turbine Syndrome.’ These are the most prominent: sleep disturbance,
headache, ringing or buzzing in the ears (tinnitus), ear pressure, dizziness and
vertigo, nausea, visual blurring, racing heartbeat (tachycardia), irritability, problems
with concentration and memory, panic episodes associated with sensations of
internal pulsation or quivering, which arise while awake or asleep.
“People suffering from these health effects were, in nearly all cases, supportive of
these wind energy projects. Let me be clear on this. Moreover, they were assured that
as the closest neighbors they would not experience any disturbance or illness. Of the
10 families (38 individuals) included in my ʺWind Turbine Syndrome: A Report on a
Natural Experimentʺ …, 9 families have had to leave their homes, and the tenth has
sued and is living in misery. Mind you, this is just the families in my report; I have
since learned of numerous people, globally, who suffer from Wind Turbine
Syndrome and are being forced to leave their homes. My phone and email in‐box are
loaded with these complaints.
“…Whether the precise pathophysiological mechanism I lay out is correct or not,
there is no serious dispute among medical doctors that these people suffer from bona
fide and serious illness‐and that its cause is the wind turbines, and that this
constellation of illness disappears when these people remove themselves from the
vicinity of the turbines. I repeat, there is no serious clinical dispute about this.”

•

Christopher Hanning M.D., retired director of the Leicester Sleep Disorders Service, has
authored a report titled Wind Turbine Noise, Sleep and Health. He writes “…there is
compelling evidence that wind turbine noise can and does disturb sleep and impair the
health of those living too close and that current guidance is inadequate protection.”
He adds that “In my expert opinion, from my knowledge of sleep physiology and a
review of the available research, I have no doubt that wind turbine noise emissions have
been clearly associated with sleep disturbances.” 9

•

8
9

In a press conference on May 7, 2010, Michael Nissenbaum M.D. reported to the Vermont
legislature on his research into the health effects of living within 3,500 feet of wind
turbines. He explained:

http://windvigilance.com/noise_ahe.aspx#_edn12
http://windvigilance.com/downloads/Wind_Turbine_Noise_Sleep_Health.pdf
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“It is a medical fact that sleep disturbance and perceived stress result in ill effects,
including and especially cardiovascular disease, but also chronic feelings of
depression, anger, helplessness, and, in the aggregate, the banishment of happiness
and reduced quality of life.”
“If industrial wind turbines installed in close proximity to human habitation result in
sleep disturbance and stress, then it follows as surely as day follows night that wind
turbines will, over the long term, result in these serious health effects and reduced
quality of life.”
He then presented a summary of his research:
“In my investigation of Mars Hill, Maine, 22 out of about 30 adults (‘exposed’) who
live within 3500 feet of a ridgeline arrangement of 28 1.5 MW wind turbines were
evaluated to date, and compared with 27 people of otherwise similar age and
occupation living about 3 miles away (Not Exposed).
“Here is what was found:
“82% (18/22) of exposed subjects reported new or worsened chronic sleep
deprivation, versus 4% (1 person) in the non‐exposed group. 41% of exposed people
reported new chronic headaches vs 4% in the control group. 59% (13/22) of the
exposed reported ‘stress’ versus none in the control group, and 77% (17/22) persistent
anger versus none in the people living 3 miles away. More than a third of the study
subjects had new or worsened depression, with none in the control group. 95%
(21/22) of the exposed subjects perceived reduced quality of life, versus 0% in the
control group. Underlining these findings, there were 26 new prescription
medications offered to the exposed subjects, of which 15 were accepted, compared to
4 new or increased prescriptions in the control group. The prescriptions ranged from
anti‐hypertensives and antidepressants to anti migraine medications among the
exposed. The new medications for the non exposed group were anti‐hypertensives
and anti‐arthritics.” 10
•

The careful research of Amanda Harry M.D. in England,11 Bridget Osborne M.D. in
Wales,12 Robert McMurtry M.D. in Canada (a former Assistant Deputy Minister of
Health), 13 and Robyn Phipps Ph.D. in New Zealand,14 have confirmed the substance of
these findings.

http://www.windaction.org/documents/27196; http://windconcernsontario.files.wordpress.com/2009/08/mars‐hill‐
nissenbaum1.pdf; http://vodpod.com/watch/2060980‐interview‐with‐dr‐michael‐a‐nissenbaum
11 http://www.wind‐watch.org/documents/wp‐content/uploads/wtnoise_health_2007_a_harry.pdf
12 http://www.telegraph.co.uk/education/3326712/Wind‐farms‐make‐people‐sick‐who‐live‐up‐to‐a‐mile‐away.html
13 http://www.wind‐watch.org/ww‐noise‐health.php; http://alleghenytreasures.wordpress.com/2010/01/10/dr‐robert‐
mcmurtry‐on‐the‐issue‐of‐wind‐turbines‐and‐health/;
http://online.wsj.com/article/SB10001424052748704240004575085631551312608.html
14 http://www.ohariupreservationsociety.org.nz/phipps‐moturimutestimony.pdf
10
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•

Other researchers have linked proximity to wind turbines with vibro‐acoustic disease.15

•

There is substantial evidence of impacts to human health through videos and other
materials available on the internet. Among those, we refer you to the following items:
Life Under a Windplant (Meyersdale PA)
http://www.youtube.com/watch?v=SNxvkrgoPLo
http://www.youtube.com/watch?v=_utFV2ukOtU
http://www.youtube.com/watch?v=AOd5tSZF3A4
The Voices of Tug Hill (Lowville NY)
http://www.youtube.com/watch?v=ePZO76z2iBY
http://www.youtube.com/watch?v=ugmxuYQvjv4
http://www.youtube.com/watch?v=ZgeQjtuwxuE
Welcome to Mars Hill (Mars Hill ME)
http://www.youtube.com/watch?v=Lp31TWPC5tc
http://www.youtube.com/watch?v=JpFLsNiXE0g
http://www.youtube.com/watch?v=JpFLsNiXE0g
Weekend Voices (Vinalhaven ME)
http://archives.weru.org/voices/weekend‐voices‐121909
How Close is Too Close? (Hull MA)
http://www.wind‐watch.org/video/windwise.mp4
Our Life With DeKalb Turbines
http://lifewithdekalbturbines.blogspot.com/
Claims of wind farm illness: Waubra Disease
http://www.abc.net.au/news/video/2010/02/19/2825235.htm

It is imperative that your agency undertake an immediate and comprehensive review of
all health aspects of wind turbine siting, particularly in those communities where wind projects
have resulted in significant numbers of residents becoming ill, including Falmouth. Such
affected communities should be the focus of a standard epidemiological study in an attempt to
learn from them to help improve wind siting and placement of wind turbines in the future.
Furthermore, you and your agency have the obligation to immediately help the people who
are now suffering due to health impacts from operating wind turbines.
The public health and risks posed by industrial wind turbines represent unacceptable
threats to the citizens of Massachusetts and require your personal and immediate intervention
and action.

15

http://visitwalesnow.org.uk/VAD%20press%20release.pdf
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Respectfully submitted,
(Signatures on file)
Eric Bibler
President, Save Our Seashore
Wellfleet, MA
Sheila Bowen
President, The Harwich Neighborhood Alliance
Harwich, MA
Mark J. Cool
Falmouth Land Owners Against Wind
Falmouth, MA
Andrew Goldman
Director, POINT (Protect Our Islands Now for Tomorrow)
Martha’s Vineyard
Lilli‐Ann Green
Chief Executive Officer, Professional Resources Group
Quality Assessment & Improvement Services for the Healthcare Industry Since 1979
Helen Schwiesow Parker, Ph.D
Licensed Clinical Psychologist
Past Clinical Supervisory Faculty, University of Virginia Medical School
Past Director, Purdue Achievement Center for Children
Preston G. Ribnick, MS
President, Professional Resources Group
Quality Assessment & Improvement Services for the Healthcare Industry Since 1979

CC: Paul Reville, Secretary, Executive Office of Education
Harold W. Clarke, Commissioner, Department of Correction
Alice A. Tolbert Coombs, M.D., President, Massachusetts Medical Society
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FOR IMMEDIATE RELEASE
CONTACTS:
Mark Cool, Falmouth, (508) 728-6508, (508) 540-6078
markjcool@yahoo.com
Barry C. Cosgrove, Wareham, (310) 717-7503
bcosgrove01@cox.net
Virginia Irvine, Brimfield, (413) 245-3179
irvinvir@gmail.com
Eleanor Tillinghast, Great Barrington, (413) 446-3990
etillinghast@greenberkshires.org

Windwise ~ Massachusetts calls for immediate epidemiological study
on health effects of wind turbines
Brimfield, MA -- Windwise ~ Massachusetts calls for an immediate epidemiological
study on the effects of living near wind turbines, charging that the DEP and DPH have
failed the people of Massachusetts with the inadequate study that they released today.
Last year, as the departments of environmental protection and public health (DEP and
DPH) prepared to convene their wind study panel, Windwise ~ Massachusetts submitted
hundreds of studies, reports, personal accounts, video clips, and other materials compiled
from around the world demonstrating the damaging effects of living near wind turbines.
In some cases, those impacts were felt over a distance of up to six miles.
Despite all that evidence, the report released by the state today concludes that the
available literature shows there is limited and insufficient epidemiological evidence to
determine an association between wind turbines and certain health impacts. For that
reason, a rigorous epidemiological study by a truly independent team of experts is
essential.
Last year, the Falmouth Board of Health asked the state to take a lead role in conducting
an investigation to determine if negative health effects are associated with wind turbines
operating in Falmouth. So far, the state has not responded with a commitment to sponsor

2
such a study. It is doing a noise study of one town-owned turbine in Falmouth, known as
Wind I, but not a health study.
“We have a living experiment right here in Falmouth, and I’m part of it,” Mark Cool of
Fire Tower Road in Falmouth said. “We’ve been begging DEP and DPH to come down
and do an epidemiological study of wind-turbine neighbors, and gotten nowhere. They
did not contact us for this report,” he said.
“We knew from the beginning that DEP’s report would be politically motivated with a
predetermined outcome,” said Eleanor Tillinghast, a steering committee member of
Windwise ~ Massachusetts. “This whitewash is no surprise,” she added.
Virginia Irvine, another member of the Windwise ~ Massachusetts steering committee
said, “The governor and his staff have been dedicated to removing all obstacles to the
buildout of hundreds of wind turbines across the state, and dismissing the concerns of the
many people experiencing the ill effects of wind turbines has been a goal all along.”
“This panel was not independent, its work was not conducted in public or with any
ongoing involvement by the public. Everything was done in secret, so who can take this
report seriously?” asked Barry C. Cosgrove, also of Windwise~ Massachusetts.
Windwise ~ Massachusetts expects that people from around the state who are now
experiencing the effects of wind turbines as neighbors will participate in the upcoming
public meetings that DEP and DPH are planning to accompany the release of their report.
Windwise ~ Massachusetts is a statewide alliance of groups and individuals who support
the responsible siting of renewable energy projects and are concerned about the negative
health, environmental, and economic impacts of poorly sited wind turbines. The alliance
members are all volunteers.
For more information, please visit our website, <www.windwisema.org>.
###
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Policy Options for Renewable Energy
Incentives: the View from Europe
or
What’s with Feed-in Tariffs?
Massachusetts Wind Working Group
November 9, 2006
J. F. Manwell
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Overview
•
•
•
•
•
•

Renewable energy in Europe today
Historical wind energy growth
Need for incentives
Renewable energy policy incentives in US
The situation in Europe
Implications for Massachusetts?
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Context for European Interest in
Renewable Energy
• Meltdown at Chernobyl nuclear plant, 1986
• Awareness of “social costs” of energy
production
– Olav Hohmeyer (Germany, 1990’s) initiated the
discussion

• Climate change/ attempt to meet Kyoto protocol
requirements
• Relatively limited conventional fuels in Europe
• Renewable energy products/economic growth
University of Massachusetts
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Renewable Energy Vision in Europe
• A very high rate of deployment of renewable energy
projects is needed
• Some form of financial support is required
– Cannot rely on market alone

• Regulatory encouragement
e.g. building codes

• Support of research and development
Comprehensive approach

• Support for education at all levels
e.g. European Masters in Renewable Energy
University of Massachusetts
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A Significant Role for Renewable
Energy is Envisioned
• Possible transformation of world’s energy supply:

Source: German Advisory Council on Global
Change, 2003
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The Debate in Europe
• There is a general consensus that incentives are needed
for renewable energy systems
• There has been considerable debate over which
incentive should be used: RPS vs. Feed-in Tariffs
• Arguments particularly between Germany and the UK
• Have resulted in rifts within the European renewable
energy community
– World Wind Energy Assoc. (“German”)
– Global Wind Energy Council (“UK”)

• Consensus in favor of feed-in may be emerging
University of Massachusetts
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The Debate Has Sometimes Been Difficult!

Source: Rickerson and Zytaruk, AWEA, 2006
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The Central Difference
• RPS (Renewable Portfolio Standard)
– Fixed quota for RE projects/unspecified price for
electricity sold (set by bidding)

• Feed-in Tariffs
– Fixed price for electricity sold/unspecified quantity
of RE capacity (deployment rate is function of
price)

University of Massachusetts
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Wind Energy Historical Background (1)
• Widely used throughout world (for mechanical
power) until industrial revolution; decline
through 19th century
• Little development anywhere in last 200 yrs
until approx. 1975
– Except wind water pumpers in U.S. west in 1800’s
and small wind electric systems in U.S. in 1930’s
– Some R&D projects and proposals
University of Massachusetts
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Wind Energy Historical Background (2)
• Occasional efforts to revive wind energy (for
electricity) throughout 20th century
• Oil crises of 1970’s lead to federal R&D and
policy changes in US, especially due to Pres.
Carter and Gov. Brown (California)
• US was early leader in 1970’s (95% of wind
energy capacity before 1980)
– Beginning of the “wind farm” era

• World leaders are now Germany and Spain
University of Massachusetts
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Some pre-Wind Farm Era Wind Turbines

Smith-Putnam, VT,
1930’s-40’s

Gedser, Denmark,
1950’s

Hütter, Germany,
1950’-60’s

WF-1, UMass, 1970’s

University of Massachusetts
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1970’s Policy Incentives in US
• Investment tax credits in US and California
– Tax incentives based on cost of wind turbines

• Pubic Utility Regulatory Policy Act of 1978
(PURPA)
– Guaranteed access to grid
– Required utilities to buy electricity at “avoided cost”
– Utilities offered attractive “standard offers” for sales in
California

• These lead to the growth of California wind farms
(among other projects)
University of Massachusetts
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Wind Farm Era Turbines
1970’s-80’s

Enertech (from
VT), in California
US Windpower (from
Massachusetts), in
California

University of Massachusetts
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More Recent Wind Turbines

Vestas (from Denmark),
in Hull, MA, 2001

REpower (Germany) 2006

University of Massachusetts
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Sample Wind Energy Installation Rates
Thousands MW Installed Per Year
3
2

Britain
Denmark
Spain
USA
Germany

1
0
80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03

Year
Source: Gipe, OSEA
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Current Incentives in the US
• Tax credits
• RPS (in some states)
• Systems benefit charges (SBC)
– Such as Renewable Energy Trust Fund

• Net metering
• Green power
See www.dsireusa.org for information by state
University of Massachusetts
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Tax Credits
• Investment tax credits
– No guarantee that generator actually works
– No longer commonly used for wind energy

• Production tax credits (PTC)
–
–
–
–

Often required to make projects economic
Boom/bust cycles
Need tax liability
Not applicable to public entities

• Renewable Energy Production Incentive (REPI)
– Somewhat analogous to PTC, but for public entities
– Appropriation of funds needed annually
University of Massachusetts
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Renewable Portfolio Standards (RPS)
• RPS in place in some US states (e.g. Texas,
Mass.) and some European countries (e.g. UK)
• Based on quota
• Retail suppliers required to supply certain
fraction of electricity from renewable sources
• Requirement translates to a value for each kWh
– Upper limit set by penalty for non-compliance

University of Massachusetts
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RPS (2)
• Typically, renewable aspect of electricity is
“unbundled” from the electrons
• Renewable aspect is represented by renewable
energy credits (REC’s)
• REC’s can be bought and sold
• Obligation is met by acquiring sufficient REC’s
• Price set by bidding; supply and demand
University of Massachusetts
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RPS (3)
• Value of REC’s difficult to quantify a priori
• Power purchase agreement (PPA) for REC’s
needed for project financing
– PPA for energy sale needed as well

• Value of REC’s could change with time,
making a PPA difficult to obtain
• Supply/demand effect on REC’s value creates
difficulties when changing eligibility
– E.g. hydro or biomass in Mass.
University of Massachusetts

Renewable Energy Research Laboratory

RPS in Texas
• RPS has had some success in Texas:
Wind Capacity Growth In Texas
Megawatts
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Source: Gipe, OSEA
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RPS in Texas (2)
• PTC has been needed as well:
Megawatts Installed per Year
1000
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Year
Source: Gipe, OSEA
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Wind Energy Growth in Europe
• Growth in
Germany, Spain
started when
renewable tariffs
implemented
• Growth in
Denmark
declined when
renewable tariffs
stopped

Thousand MW Total
15
10

Denmark
Spain
Germany

Renewable Tariffs Launched
Renewable Tariffs Launched
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Source: Gipe, OSEA
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The European Feed-in/RPS Breakdown
• Note: Denmark switched
from feed-in after change
of government
• Conservatives in UK are
now recommending feedin tariffs

Source: Rickerson and Zytaruk, AWEA, 2006
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Feed-in Tariff
• Also known as “EEG tariff” or “Advanced
Renewable Energy Tariff”
• Used in most European countries (e.g.
Germany, Spain)
• Based on mandated price of electricity sold
into the electric grid from RE source
• Different prices for different sources
• Different prices for different wind regimes
University of Massachusetts
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Origin of Feed-in Tariffs
• Denmark had something like the feed-in tariff for
wind in the 1980’s
• Germany introduced method in 1991
– Stromeinspeisungsgesetz für Erneuerbare Energien
(Act on Feeding in to the Grid Electricity Generated
from Renewable Energy Sources)

• Has been updated (2000)
– Erneuerbare Energie Gesetz (EEG, Renewable
Energy Sources Act)
University of Massachusetts
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EEG: Obligation to Purchase
Renewable Energy and Pay for it
• Utility is obliged to connect RE power plants o
to their grid at connection point that is
technically and economically suitable
• Suitability includes reasonable upgrade if
required
• Utility must purchase electricity at fixed rates
of EEG

University of Massachusetts
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EEG: Grid Connection Costs
• Costs to connect to the grid must be paid by
project operator
• Costs to upgrade grid paid for by grid operator

University of Massachusetts
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EEG: Payment
• Local utility pays project operator for
electricity at required rates
• Excess costs are distributed throughout
German electricity networks

University of Massachusetts
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Overview of German EEG Tariffs

J. Lackman, Bundesverband Erneuerbare Energie e.V., 2002
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Close-Up of Some German EEG Rates
• Rates for wind depend
on onshore or offshore
– Early years have
higher rates
– Length of time
depends on percentage
of reference yield

• Rates for PV depend
on size and type of
application

Years
On Land Wind
60% Reference Yield
100% Reference Yield
150% Reference Yield
All
Offshore
60% Reference Yield
100% Reference Yield
150% Reference Yield
All
Solar PV
< 100 kW rooftop
> 100 kW rooftop
Freestanding

Rate (USD)

11.5
9.2
5
To year 20

0.109
0.109
0.109
0.069

To year 20

0.114
0.114
0.114
0.069

20
20
20

0.681
0.674
0.570

*converted from Euros

University of Massachusetts
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Wind Turbine Energy Yields
• Consider reference yield, 60% and 150% of
reference
• Example: Vestas V47 on 50 m tower (“Hull I”)*
Reference Yield
100%
60%
150%

kWh/yr
Mean Wind, m/s Capacity Factor
1,331,800
6.0
0.230
799,080
4.9
0.138
1,997,700
7.4
0.346

• Implication: Hull I site is better than reference
(CF = approx. 0.28)
• Many sites in Massachusetts are better than 60%
of reference (see next slide)
*Assumes Rayleigh distribution, 97% availability

Also see http://www.wind-fgw.de/
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Measured Wind Data in Massachusetts

Line corresponds to annual wind
speed for EEG 60% reference yield
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Example: Dortmund
•
•
•
•
•
•
•

Inland Germany
Unremarkable wind: 5.1 m/s
Municipal electric company
Enercon 500 kW turbine
Capacity factor: 0.17
Cost: Eur 511k (~$639k)
Financed with bonds
http://www.energie-cites.org/db/dortmund_139_en.pdf
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More on the Debate
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Feed-in EEG
• Advantages claimed
–
–
–
–
–

High efficiency
Allows price differentiation and reduces costs
Planning certainty
Low administration expense
No effect on government budgets

• Disadvantages noted
– Lack of a acceptance by some sectors
University of Massachusetts
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Arguments for Feed-in
•
•
•
•
•
•

Rapid deployment of resources
Rapid development of local manufacturing
Increases in local acceptance and participation
Encourages geographic distribution
Transparent and lower administrative cost
More jobs, more investment, more competition
in manufacturing, equipment suppliers
• Projected costs minimal
Source: Rickerson and Zytaruk, AWEA, 2006
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Arguments for RPS
• Predictable market growth
• Minimizes costs to taxpayers and/or rate
payers through increased competition among
developers
• No picking technological winners
• Market based system of tradable credits
• Projected costs minimal
Source: Rickerson and Zytaruk, AWEA, 2006
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Issues with RPS
• Focus on lower price
– Geographic concentration
– NIMBY and best sites first
– High contract failure rates

• Targets near market technologies and leaves
technology market to foreign manufactures
• Deployment rates relatively slow
• Single price means “windfall” for best sites
• Favors large developers
• Less portfolio diversity
• Administratively cumbersome and costly
Adapted from: Rickerson and Zytaruk, AWEA, 2006
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German Building Code
• For building in rural areas, “Paragraph 35”
• Wind turbines in designated regions are
permitted by right
• Evidence now has to be given as to why
turbines should not be permitted
– Rather than the other way around.
– Streamlined the planning and approval process

• Cities and communities are obliged to identify
local wind resource areas.
University of Massachusetts
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Feed-in Tariff in North America?
• Already implemented in Canada (Ontario and
Prince Edward Island)
• In place to some degree in US in Washington
state, Minnesota, Wisconsin (PV and biogas),
New Mexico (PV only) and California (PV
only)
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Recent Experience in Massachusetts
• Wind studies reveal that resource is often as
good as much of Germany
– In spite of that, resource often thought of as too
low for development

• Deployment is still slow
• NIMBY is a problem
• Most of the action is in towns with municipal
utilities
University of Massachusetts
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Lessons from Europe for Massachusetts?
• Massachusetts RPS still relatively young
– Results not in
– Should be closely watched

• Could system be developed that includes some of the
advantages of RPS and feed-in?
– Hybrid system with quotas for various sectors (e.g. wind,
PV, biomass, hydro); set minimum prices?

• State wide wind zoning law
– Reduce impact of NIMBY

• Municipal utilities have some intrinsic advantages
– More encouragement needed?
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References
• Much information is available on the Internet
• Links to many documents of relevance:
http://www.wind-works.org/
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