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BROWN & BURKE

ATTORNEYS AT Law
85 EXCHANGE STREET - P. O. Box 7530
PORTLAND, MAINE 04112
www. brownburkelaw.com
TELEPHONE (207) 775-0265 RUFUS E. BROWN
’FACSMLE (207) 775-0266 M. THOMASINE BURKE

November 10, 2010
Via FEDEX

Susan Lessard, Chair

Board of Environmental Protection
c/o Terry Dawson

17 State House Station

Augusta, Me. 04333

Re:  Appeal of Final Order in the Spruce Mountain Wind Project
L-24838-24-4-N & L-24838-2G-B-N by Friends of Spruce
Mountain and Other Aggrieved Parties

Dear Ms. Lessard:

I am enclosing with this letter paper copies of Exhibits 1 through 32 and the unnumbered
article by Dr. Alec Salt, “Responses to the Ear to Low Frequency Sounds, Infrasound and Wind
Turbines™ for the appeal of the DEP Order in Spruce Mountain. I have been informed by Ms.
Dawson that last week, the Board received the paper copy of the Appeal Document and Exhibits
A and B thereto.

REB/encl.

Beth Nagusky, Acting Commissioner, U.S. Mail without encl.
Juliet Browne, Esq., U.S. Mail without encl.
Friends of Spruce Mountain via e-mail
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STATE.OF MAINE

DEPARTMENT OF ENVIRONMENTAL PROI‘ECTION
In Re:
SPRUCE MOUNTAIN WIND LLC )
Woodstock, Oxford County ) AFFIDAVIT OF
" SPRUCE MOUNTAIN WIND PROJECT ) MICHAEL NISSENBAUM, MD
. L-24838-24-A-N : , ) . :
.L-24838-2G-B-N (approval) )

I, Michael Nissenbaum, M.D., being first duly swom, do depose and say as follows:

1. Tama graguate from the University of Toronto Medical School with pest-

: graduate tramlng at McGill Umverslty and the Un1vers1ty of California.

-

2. Tama speclahst in dmgnostlc lmagmg, Whose trammg and work mvolves
&evelopmg and utilizing an understandmg of the effects of energy deposmon, mcludmg sound on

human tissues. Iam a former Associate Director of MRI ata major ‘Harvard Hospltal a former

) faculty membcr (]umor) at Harvard University, and a publlshcd author A copy of my CV is

attached to this, my Affidavit, and marked as Exhibit A.

. 3. Tdeveleped an interest in the health effécts of wind turbine projects afier
béc‘oming aware of coolplaints related to an industrial wind turbine installation in Mars Hill,
Maine, anfl subsequently investigating tﬁe widespread and seriouo health effects suffered by
most of the residents of Mars Hill, who live in proximity, within 1100 meters to a linear
arrangement of twenty-eight 1.5 MW wind turbines. A-summary of my preliminary findings for
the Mars -Hill study is attached hereto ns ExhiBit B. I have also, .more recently, been studying the
health effec:s ELEIE “=nts who giz - az..-;; ¥+ . 1siand Wind Pro_]ect cn Vmalhav:g, Maine.

4. 1 glve this Afﬁdawt in suppe:t of citizens of Woodstock, Mame who are
concerned about potennal adverse health effects from the proposed Spruce Mountaln Wmd

Pro;ect
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5.  Basedod niy studies and my medical background and expetiench, it is my
professional opmlon that there is a high probability of significant a,dverse health effects for

residents whose homes are located within 1100 meters of a 1.5 MW turbme mstallanon The

health risks include:

a) Sleep disturbances/sleep deprivation and the multiple illnesses that -
cascade from chronic sleep distarbance. These include. cardiovascular diseases
mediated by chronically increased levels of stress hormones, weight changes, and
metabolic disturbances, including the contmuuln of impaired glucose tolerance up
to diabetes.

. .
o . /

b) Psychological stresses which can re5u1t in additional effects including
cardiovascular dlsease chronic depression, anger, and other psychlamc

symptomatology . , ;o
) c) Increased heE}daches. ) 4 '
') Unintentional advérse changes in woight.

e) Auditor; ap:d Yestibular system disturbanc&c
f Increased requn‘ement for and use of prescription medication.
6. It is my fm'ther professmnal opmlon tha.t any future mdusmal wmd pro_lctcs bu.tld
in.an additioﬁal margin of safety to ‘av‘md the adverse health effects expenenced at Mars Hill. At
this point in time, I:_'ecommand a distance (;f ai least 2000 meters, or the distance recommended ’
by appropriafely designed- preconstruction sound modeling targetin.g a sound Iev.el of 35d}§A at
the building facade or property line (if buildable property values are td ’né maintained),whichever
is greater. The 2000 meter re;co.mr.ai'endfition is also consistent with recommendations of wﬁthei' ,
physmlans and acoustic engmeers who are not employed by the w1nd industry. i

7. 1have rewewed the documents ini the Spruce Mountam Wind Project file at the |

‘Maine DEP related to noise.



/6 b

g, In my-opinion, the turbines proposed;'fq.r the Spruce Mountain ‘Wind Project will
be located too close to residents in the proximity of the prdje.ct. Of the 22 receptor sites, all will
. be within 2000 meters of a wind turbine and 9 will l;e within 1100 meters of & turbine. I further
note that the turbines proposed for Spruce Mountain Wind Project are 2.0 MW, larger than those
mstalled in Mars Hill and Vinalhaven. Based on thls information; 1 would expect that the
- residents at a-minimum of 9 receptor sites will expenence the same or similar adverse health
effects, including and especially sleep dimbance, in the same proportions as the affected -
‘residents living within 1100 meters (33’0(;ﬁ) of the turbiﬁe installatioz; at Mars Hill, and thaf
other rece;}ﬁor's;ité will be exposed to an unknown risk of adverse h?'all,th' -eﬁ‘ects.. :
9 | I have also reviewed the Draft DEP Order aﬁproviqg the licenses sought by’
Spruce Moéntain, Wind LLC relating to the hum?m heaith effects of Roise at pages 11and 12 and
I have prc;found disagreeinent with what is stated, Specifically, 1 disegree wiih the-statement
attributed to © | | -
. L a Dr Dora Mills of the Maine Center. for Dlseasc Control that that “no
» - evidence in peer- reviewed medical and public health’literature of adverse health

effects from the kinds of noise and vibrations heard by wmd turbines other than
occasional reports of annoyance; ) '

b. Exponet, Inc., a wind industry consultant, that ”[a]nnoyance regarding the
wind turbines is an elusive factor that could underlie a majority of health
complaints being attributed to a majority of the health complamts being attributed

to wind turbine operations;”

5'. . AWEA/CWEA, the wind industry associations, that the “smmds emitted
by wind turbines are not unique” and that there is no reason to believe that wind
turbine noise “could plausibly have direct adverse health consequences; and

~d. -Warren'Brown of EnRad Consulting that the DEP-Noise Raile standards”
“are close to if not less than, the WHO [2009] target limit.” '

9. . Asrecogpized by Dr Mllls in her private discussions with the DEP, there is not'a

single, nop-industry-biased, study or any peer reviewed literature that states that wind turbine
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roise is harmless to human heafth.: To thé contrary, there- is an emerging body of l1terature, so'iné
of which is peer reviewed, informing us that under certain circumstances -wind turbine‘noise c'an.
have substantial physiological and psychologlcal impact on a2 community. In support of this -
statement, I attach as Exhibit C'a summary of some of the literature on this subject composed by
Daniel Sheppard, PhD from the Auckland University of Technology in New Zealand. [

10.  Specifically, Dr. Mills does not aﬁpreciate or fails to acknowledge the pfbgression

of how new environmental toxins are evaluated by the medical community.

’ ‘' -
o .. o

11. To Eluqte Dr. Shepherd: )

Wind turbines are a new source 0f community noise, and as
such their effects on public health are only beginning to emerge
in the literature. The recognition of a new disease, disorder, or
threat to health usually follows a set pathway. First, doctors and
practitioners attempt to fit symptoms into pre-defined diagnostic
. categories or to classify the cumplamts as psychosomatic.
- Second, as evidence accumulates, case studies begin to
appear in the literature, and exploratory research is undertaken
" to obtain better descriptions of the symptoms/complairits. ,
Third, intensive research is underiaken: examining the distribution
and prevalence of those reportin g symptoms, the factors
- correlating with the distribution and prevalence of those-symptoms, and
‘ultimately to cause-and-effect explanatlons of Why those. .reportlng symptoms may
be doing so. i

‘In my reading of the literature the health effects of wind turbines arc only
beginning to be elucidated, and is canght somewhere between the

first and second stage described in 2.3. The important point to note is that case
studies (e.g., Harry, 2007; Pierpont, 2009) and correlation studies (e.g., Pedersen
et al., 2007; van den berg, 2008) bave already emerged in

relatlon to the health effects of wind turbine noise, and so the :
possibility of detrimental health effects due to wmd turbme noise must be taken
with utmost seriousness.

_ ' _'- 12 _Whilé the word “annoyance” has been used in Ei'zropean smdles relating to this -
_ turbine noise, the term has been misinterpreted by the Wind Indﬁstry and the MCDC to mean an -

incqnsequgntial disturbance, whereas the authors, not being medic.al doctors, and not being

. : :
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 native Engli’shl‘spe‘ak"ers did not fully describe the heaith sigaificance or sévérity ofthe .
annoyance” in medical terms. A readlng of the original papers upon which Dora Mills and other.

proponents of the wmd industry base their opinions that “annoyance only may occur” quickly
reveals that a more appropriate word in American English would be “distdrbdnce.” It further
becomes clear that wind energy proponents appear to be explo;ttmg the colloquial American .
English understandmg of the word “annoyance” as an mconsequentxal “bother” of minor
51gn1ﬂcanee. Tn fact, the lead author of many of these studles (Eja Pedersen PhD}, erroneously
quoted and interpreted by the wmd indusiry and Maine CDC Director Doré Mills, stated to me
in a personal communication that: - ' I

]

; . Annoyance is eresponse, rather than an effect. However, to be ann'oyed means a lowered
‘ well-being and anngyance should therefore be avoided. The relationship betwéen
" annoyance and symptoms d;f lowered health goes, from what [ have found in my studles,
two ways. : : .

People who have lowered physncal or mental health are more vulnerable and therefore )
get annoyed. - . .

People who get annoyed may not get the physmlogleal and psychologxcal:estorauon that
theyneed and annoyance could hence i increase the risk for impaired health. . P

-13. A review of the Mars Hill findings suggeSts that this “annoyance” is oﬁe of dde
root causes of the sleep disturbances and secondary adverse heah::h effects suffefed by the
residents of Mars Hili, Maine Mechanisms for how intrusive nmse affects health are
summanzed in the the foilowmg dlagram which reﬂects Iongstandmg and nen con]roversxal, _

settled medical knowledge, from a’ 2002 .paper heavily referenced in the WHO Gmdelmes for.

Nightime Noise in Europe (2009):
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e

14.  “Annoyance” jn the context of Industrial Wind Energy ficilties is not only a critical

6
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 physiologic stressor and resulianit symptoms and medical disorders, it is by né means

- day follows night, in a host of adverse symptoms -and, over time, diagnoses of real medical -

_ intrusive noise causes sleep disﬁxrbance.‘:l’_hysiclans, and some [ay people, additionally, know & -

"“occasio_naj,“ as claimed by the MCDC. Annoyance camses sleep disturbance and when sieep

disturbance is chronic -- which will happen when turbines are sited too close to residents because

turbine noise at night is in fact chronic, it is there much of the time, week after week, month after

month, year after year — it results in sleep deprivation. Sleep deprivation will result, as surely as

conditions. This is not conjecture This is simple, known, medlcaI fact.

15. Addmona]ly, the logic employed by the Maine CDC is faulty Everyone knows that .

1
i

that chronic sleep disturbance is sleép dépr'rvation and sleep deprivation has-a host of acute,

subacute, and chronic adverse health effects Mos; of the symptoms described by the sufferers at ':

Ma.rs Hill are attributable to sleep depnvation Thls mcludes headaches, changes in welght

psychlamc symptoms, cognitive dysfunction, posmble increases in blood pressure and the like in

the near and-medium term. Chronic effects, whlch have.ye_t to be s,een,(it is too_ early, yet) may

include, in the fullness of time, effects such as djabétes and heart disease.

16. - Annoyance, in addition to being addressed in the WHO Night Noise, Guidelines

for Ewrope 2009 and Guidelines for Community Noise 1999, bas been studied extensively by

 Swedish wind noise expert, Dr. Eja Pederson, and her colleagues in the following publications:

a.  Rja Pederson and Kerstin Wayne, “Perception and Annoyance Due to Wind
Turbine - a Dose —Response Relat.lonshlp,” J. Acoust. Soc Am. 116 (2004). Peer
reviewed. .

. b Eja Pedersen and Kerstin Waye, “Wind waines-l;éw Level Noise Sources
Interfering With Restoration?” Eriviromhental Res. Lett. 3 (2008).

“c. Frits van den Berg, Eja Pedersen, Jelte Bouma & Roel Bakker.

I WINDFARMperception, Visual and Acoustic Impact of Wind Turbine Farms on

Residents,” June 3, 2008

¢

)
i

.o~
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Vi | R :
‘d. Eja Pedersen, Frits van den Berg, Roel Bakker & Jelte Bouma. “Response to
Noise from Modern Wind Farms in the Nether'lands »J Acoust. Soc. Am 126 ),

. August 2009. Peer reviewed

-e. Eja Pedersen. “Third Intematlonal Meeting on Wmd Turbme Noise,” Aalborg
Denmiark 17-19 June 2009.”

f. Kerstin Waye. “Perception and Environmenta] Inpact of Wind Turbine
Noise,” Inter-Noise 2009 (August 23-26 2009) .

In the third of these artlcles, the authors state that smce 2005 it has been known that “the
prevalence of noise annoyance [is), apart from the solind pressure level strongly related to
disturbed rest” and “[1]n]11b1ted restoration or hindrance of psychologxcal stress recovery due to
disturbance, from noise sources is today beheved to have an nnportant unpact on not only mood
but more long term healt‘h consequences.” In the f fth axtlcle the authors state that the “need for

i
guldelmcs for rnaxmmm exposure to wind turbine noise is urgent .. To avmd possrble health .

oo

effects.

17.  Rtiswell estabhshed today that noise generated from the operation of wmd
turbine pro_]ects is umque and significantly dlfferent from noise generated from other common
mdustnal and commerclal operatjons, mcludmg traffic, rall and air u'ansportanon, as IIlusirated

by the following graph published by Eja Pederson in 2004:
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; 18.  Differences include: (2} amplitude modulation.of au'dible sounds, which is
.pulsatmg (or mpulswe’) in nature with a large componcnt of lower ﬁequency sounds, and

therefore more “‘annoymg” or, more properly, more “dlsturbmg’ than other kinds of noise. (b)

" a dommance of dynamrcally modulated infrasonic and low t‘requeucy acoustic energy canmore

easlly pmehﬂe facades of bulldmgs, therefore creates a hlgher risk for adverse health effects’
and (¢) noise is emitted from high above the‘ .grotm'd resulting in a pervasive and omnipresent
.character that dominates the soundscape, and is, (d), capable of indgcing building resonance and
“other strucl_ural rcﬁponses to airborne acoustic energy. " 'Ihislast,-(;l), is éﬁtical, in that it can take
sound that is il;_;iﬁdible to most (but not all) people; and convert it, via bmldmg resopance, into
noise that is in fact.audible, intrusive, and dr: urbing, to most peopie. These diﬁ‘erenc'cs
comhmed w1th mghttnne operatlon, make noise emitted by mdustnal scale wind turbmes more

. Intrusive and dlsmrbmg compared to noise from more ¢ommon sources such as rm]roads and
-airports, andhas therefore increased potential to casue adverse eﬁg‘gs c_)'n the adjacent

9
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community’s health a.nd wélfe,re than sbuﬁds" geqerated from other sources ﬁ;r whlc‘h }he current |
regulatory scheme for noise, m Maine, was develoﬁed. |

19. Scient.iﬁc literature that supports the statements mede in parag‘raphs°1 7 and 18 of
my affidavit, in addition to these articles cited in paragraph 10, include the following:

a.  Keith Stelling & Carmen Xrogh. “Summary of Recent Research on
. Adverse Health Effects of Wind Turbines” 20 October 2009.

b. Dr. Chnstopher Hanning, “Wmd Turbine N01se, Sleep and HeaI ? April
201 0

= ¢ “Wind Energy Induslry Acknowledgemerit of Adverse Health Effects”
: : prepared by the Soclety for Wind Vigilance (January 2010).

d. Geoff Leventhall “Low Frequency Noise. What We Know, What Wead()
k : not Know and What We would Like to Know,” 28 Journal of Low:
' Frequency Noisé Vibratien and Active Control No. 2 (2009).

i

e Hubbard, E.H., "N01se Induced House Vibrations and Human
Perceptlon " Nome Control EngmeenngJ 19, 49-55 (1982).

:20. . Iagree with the statement attnbuted to EnRacl Consultmg in the Draft DEP Otder
that the recommended noise limits for 40 dBA outside the fac;ade a residence contained in the

WHO Nzght Noise Guidelines does not compare du'ectly with the DEP Noise limits for protected

locations, but, only in the context that one is a c:omphance criteria for Mame and the WHO
limits are for health of the pubiic.

21, - However, I disagree with the statement attributed to Dr. Dora Mills that the 45
dBA Sound Level Limits for_quie; areas in the DEP Noise Rule is close to, if not more protecﬁ'&e
than, the ﬁndmgs in the WHO Guidelines. ‘I.‘his-etatemel‘lt mﬂects'a'seﬁeus misunderstanding by
" Dr., Mills, who should bé familiar with toxicology concepts, of the WHO Guidelines for |

Community Noise (1999), which indicated that pmﬁuﬂa: measures should be undertaken when ~
I'assessing- sources of noise with low freqiiency componests. In addition, t]ierpee'r reviewed WHO |

t o Lk

10
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Night zi;roi;se Guidelines for Europe (2009) work included the fc'\ubwing chart, from which it was
° conciuded that 30 dBA out51de the fagade of a home is sa.fe (no observed effect level (NOEL)),
and that 40dBA outsnde the fagade results in uneqmvocal adverse health effects(lowest observed

adverse effect level (LOAEL), with a grey area in between 30-40 dBA:

n .
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fverige night noise
evel over a year
~night, cwtside

Jp to 30 dB

0to 40 dB

D to 55 dB

\bpve 55 dB

Health effects observed in the population

Although individual sensitivities and circum-

" stances may differ, it appears that up to this level

no substantial biological effects are observed.
cutside Of 30 dB is equivalent to the no
obscrved effect level INOEL) for night noise,

A number of effects on sleep are observed from this
range: body movelments, awakening, self-reported
sleep disturbance, arousals, The intensity of the
effect depends on the nature of the source and the
number of everts. Vulnerable groups (for example
children, the chronically il and the eldedy) are
more susceptible. However, even in the worst-cases
the “effects seem modest. ngh,m,ofmd]i:s
equivalent to the lowest observed adverse effect
level (LOAEL) for night noise,

Adverse health effects are observed among the
exposed population. Many people have to adapt

dmrhvesmmpewn:hthenmseatmght.\hﬂnmh!:-

groups are mare severely affected. ,

The situation is considered increasingly danger:
ous for, public heaith. Adverse health effects

occut ﬁ'equently, a sizeable proportion of the
population is highly aonoyed and sleép-dis-
turbed. ‘There is evidence that the risk of cardio-

vascular disease increases.

Tahis 3

Effects of different
lavels of night nolse
on the population's
health

A rumber-of instantaneous effects are oonnened to thrcshold levals expressed in
Lamee The health relevance of these ¢ffects cannat be easily established. It can be
safely assutned, however, that ap increase in the number of such events over the base-

* line may comstitute a snbclitical adverse heaith effect by itself ledding to significant *

clinical kealth outcomes.

Based on the exposvre-effects relatinnehip summanzed in Table 3, the night noise
gmdt:lme valucs are recommended for the protection of public health from mgbt

noise as below.

: . Table 4
Night noise gaideline (NNG} Ly, cuniido = 40 dB « - Recommended nlght
Interim tavget {IT) Lnighrunaige = 55 dB ~::l:‘uulcleline:
' R , -+ for Edrope

Lo e = g g i it (g of Diective J002U9YEC of 25 s 2000 the A-weighted

leng-term avespge sonnd level as defined in ISO 1996-2: 1987, determined over all the night periods.of a year;
in whith; the night is cight honry {usaally 23.08 - 07.00 local time), & year is 8 redevans year as cegards the cmis-

sion of sound and an average yoar 2e regards the mevesrological circumstances, the incident sound is consid-
- sred, the assessment point is the safite as for Ly, Seomaaf}mnndoﬂh!!umpm&mmuuiu.i&?.zm

for more details.

12 R
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- 22. . Moreover the WHO Night Noise Guidelines also included the following charts:

“Indicator " ThueabolddB :

dtects | cnaaga e durstion of vartoue
! stages of detp, . lecp auuam

;_Wakingupmﬂwm@tmdlmtm:h
_tnrlylu tllrmomtng

“Sléep . pamd mamltygetungmdeep ) -

At g

qutity Sleep fmgmntaﬂon redmd

: .mal-ada&tm.nmﬁlh)'

; .

v
i B
-
. . b ~
' 13 .
¢ »
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“ -Aliiongh the eﬂ'enf B beart showms to oezur-ora plambk biologu'd Mﬁwﬂy m’d hmhﬂ‘a&m«ﬁc&
toror. fbmbald Truols could not be dctm:md

~ .23, . . Thereisno statement in the WHO Guidelines that the dmwse thresholds ‘.

summarized in the foregomg charts are dependent on.exposure for a year to observe all of the

listed effects and there is nothing in the scientific literature that requu'es such a long exposure

Adverse: health eﬁ‘ects can be observed after only a few days of sleep dlsturbance They are not
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'~---de_pendcnt on exposure for ayea.% ana therc is nothing i the scientific literature tl_1_at requn'es‘ Liﬁ
such exposure. Chronically impaired sleep over a period of fime, much shorter than one year,'
results in adverse health etfecte. |

23.  To insist, as the Maine CDC does, that because the noise; if averaged over a year,
is well within WHO 2009 foidelines is to make the argument that precautione'to prevent the
damage caused by a hurricaneof wind speed 160 MPH are unnecessaty because, whe;l averaged

.over a year, the wind speed of the hurricane is only 0.3 MPH. Additionally, of course, wind.
turbines reflect a'ch_i-:}nic source of noise, as the resi_dents of Mars Hill and oﬂ:er locales where

industrial wind turbines have been placed close t6 homes, tell us.

26. Therefore, if one is to lookto the WHO Guidelines for the science (as opposed to .

politically impacted compliance requirements} in o;d('?r to determine what levels of noise would

o generally i)e safe, those limits would be set::somet";lhet"e between 3'6 dBA and 40dBA, with a

_margin of sdfety from the lower threshold. i |

| 27.. . Finally, I disagree with the conclusmn m the Draft DEP Order at 12 that
“compliance ‘with Chapter 375 §10 is likely to ensyre that there aré noadverse health effects due

tc; the proposed project™ for the following reasons:

‘a. The current 45 dBA. limit specified in the DEP Noise Rule is too high for
rural and wilderness communities. The DEP Noise Rule does not address the
" higher annoyance and disturbance effects caused by the unique and pervasive
noise of wind turbiunes. It does not take into consideration the impact on rural
and wilderness communities with naturally low backgmund sound levels,
. especially-at nightime, which results in 2 level of noise, when measured in decibel
: level, significantly over and above the pre-development community noise levels
© - inthese rural communtues, 2nd of sufficient amplitude, when sited in close |
N . proximity to homes (such as has occurred at Mars Hlll), to result in adverse health

eﬂ'ects

b * The DEP Noise Rule does not require any measm'ement or control of
- infrasonic and low frequency noise propagated by wind turbine projects which
can cause adverse publlc health consequences even at levels that are not audlble

15

+
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“to many people. '

.
LY

c. The DEP Noise Rule does not provide for minimum setbeck requiremets. -

d.. The DEP Noise Rule does not take into account amplitude modi:latlon, a
feature of wind power noise that is an important component of its umquely
disturbing quality.

e . Itis possible fora noise emitter to produce continuous noise during a mght
that results in sound levels between 40 and 45 dBA that exceed WHO's 40 dB -
(Lnight-ousiac) thresholds, where observable adverse health effects are knownto
occur, yet be in compliance with the DEP Noise Rules. '

| .
I3 w . s

-

Dated: - September 20,2010

Michael'Nissé.nbam, M.D.
. STATEOFMAINE : . . - September 20,2009 ¥
Arcostook, ss. . B " e
S Personally appeared the above-named Michael Nissenbaum, M.D,, and hmng sworn, -
- made oath that the foregoing statements by him described are upon his ownknowledge,

- information and belief and that, 50 far as upbn infomation an belief, that he belicves this
information to be true. .

Before-me,

NotaryL h:bhc/momey-ati-fﬂ '

My commission expmes j0->7-90] .
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Carriculum Viae - Michael A. Nissenbaum, MD

Address:
Citizenship:
Positions Held: .
1998-curmrent:
1994-1898
. 1992-1994
Education;

7T 1979
1983 M.D.

Postdactoral Training:

}

Internships, Residencies, Clinicai Fellowships:

7 19B4-1988

1983
1988
1991-1992

- 'Research Fellowship: :

19901991

o

194 E. Main St., Fort Kent, ME 04743

Canadian / American

~ Solo Radiolagist, Northern Maine Medical Center, Fort Kent, ME
Chief, MRI Clinical Services, MR Scan Center, Ft Lauderdale. FL
‘Associale Director to Bob Edeiman, MRI, Beth Israal Hospltal
Boston, MA, (Harvard Medtcal Schoof)

MeGilt University, Faculty of Arts gnd SCIET!(:B {Honours Anthropoiogy)
Universdy of Toranto, Facul'ty -of Medmme : .

Residenf, Radiology, McGill Unwersuty Facuily of Medlcme Montreal,

Canada
intem, intemal Medicine, Mount Smai Hospital, Toronto, Canada

Amad Forces Institute of Pathology, Washington, DC
MRI Clinical Feliow, Long Beach Memorial Medical Center, £.ong Beach,
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P EXHIBIT B TO AFFIDAVIT *

. " o OF MICHAEL NISSENBAUM, MD
PRELIMINARY FINDINGS ON THE MARS HILL HEALTH STUDY
1. Thave recently conducted a study ‘of the heaith effects of persons living within

1100 meters of the Mars Hill Wind Turbine Project in Aroostook County, Maine., which consists

. of 28 wind turbines. Each is 389 feettall, from base to blade tip. This study is important .

because it represents the first controlled study of adverse health effects attributed to industrial

-

wind turbines. ' , . ; ,

2: As part of the study, 22 of an estimated 30 adults lwmg in the aﬂ”ected area were

interviewed. Subjects mtervrewed mcluded 10 females, rangmg in age ﬁrom 18- 73 and 12

1

males, ranging in age from 43 - 79 The CONTROL group compnsed of 27 mdmduals 12

female and 13 male, age ranges and averagbs comparable fo the snb_]ects The control group .
l;ved on average 5000 meters away from the turbihe mstallauon A true copy of the map of ﬁ:ne
study arca is attached to thlS my Afﬁdavﬂ as Exhibit 1. L _i' T
"3  -Ofthe22 snb;ects 1 interviewed, 18 of them (82%), reported a new opset-or - -
Worsened sleep dJsturbance since the Mars Hill Wind Turbme Pr,oject went online it December ~
2006. 17 of those interviewed (77%) reported.their sleep disturbance probiems included wakmg
up in the ﬁaiddle of the night, while 10 (45%) reported djfﬁ(.:ult'y ﬁlling asleep. There were 5
new prescnptlon medlcatlons for chronic sleep disturbance in thls group of 22 subjects. ‘In the
CONTROL group, only 1 md1v1dua1 (4%) reported a new or womened sleep dlsturbance in the

same time-penod since the turbines wen’ online. There were no new prescnptlons forsleep =

dlsturbance 4n the CONTROL group.
4, Of the 22- subjects I interviewed, 9 of them (4 1%) reportcd mcreased headaches

sinc@theMars Iihlls Wind Turbme Project went pql}ne in De;c_embelf 2096, with 7 of them (32%)

- -~

)

-
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:reportmg a new’onset oflieedaches and 2of them (9%) reportmg mcrea‘sed mlgrajne ﬁ'equency )
There were three new prescriptions for headache medtatxon in this group The CONTROL goup
I'had I individual (4%) w1th a worsened headache problem in tlns same time penod

5. Of the 22 subjeots I interviewed, 3 of them (14%) reported new or worsened
problems with dizziness since the Mars Hills Wind Turbine Project went online in December
2006, 3 (14%) rep.orted tinnitus, 3'j( 14%) reported a new problem with ear pulsation sensetions,
and ,1 (5%) reported periodic ear pain. Thefe‘jwere no auditory or vestibuler complaints in the
CONTROL group. o ‘

6. " Ofthe 22 subjects I mtervleWed, 7 of them (32%) reported they have been
troubled by shadow flicker since the Mars HllIs Wind Turbine Propct went online in December "
2006, with 2 (9%)of those reportmg nausea, and 4 (18%) reported d.lzzmess ll {5%) reported
triggering nugrame headachos by shadow fhcker, and 2 (9%) repo:ted a feelmg of unease created
" by shadow ﬂleker There were no complamts related to shadow flicket i m the CONTROL group

7. Of the 22 subjccl‘.s I lntemewed 8 of them (36%) repongd they have expenencedr
unmtentlonal welght changes since theMars Hills Wlnd Turbme Project Went onlme in
December 2006, wtth 6 of those reporting welght gain and 1 reportmg welght loss. In the
CCNTRlC)L group, there vtas 1 person (4%) who experienced unllltentional Welght change in that . |
period. . ) - ' — |

8. | Ivlany of those affected by tlle Mdrs HiII‘Wind 'Purbine Peoject also reporled”’hew' - f
or worsened psychlalm symptomatology, meludmg feelmgs of “stress” ( 13 people or 59%) |
L “anger” (17 people or 77%), “anxnety‘ (7 people or 32%) ﬁmtablllty” (6 people or 27%)
“hopelessness” (12 people ors S%) and “depressnon (10 people or 45%) Of those 8 persons

who reported experiencing feelmgs of “depressmn,” all of those reported that such feelmgs are.

'-H.__ . . F] .
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e since the Mars Hills Wind Turbine project went enlind i# December 2006, There wered -
new or increased prescripdons for -psychiatric medication in the subject group. .Ttt\e control
group reported 1o new or mcreased psychiatric cornplamts |
9. In reporting feelings of “anger,” a 67 year old woman described it as, “Absolute
rage — you feel you want to kill someone, and don’t.hxow who to kill.” A 65.year'old man
" desoribed it &, “So angry I could kill* And a 65 year old woman described it as, “Makes my
blood boil.” . ) .
10. In reportmg feelmgs of “hopelessness » several of those affected by the Mars Hill -
Wind Turbine Pro_]ect described those feelmgs making the following comments
a) “N obody will help us.” | "
5;_ b) ‘fN_o, options —can’t leave, and can’t live here.”
) ‘5'[‘hts is m'awﬁﬂ"thing to have l;appen to fou o | ;
. d)‘ “PeopIe don’t beheve us — (our complamts) fall on deaf ears.”
e) - .“No one cares. No one hstens ” E
) ' “They just tread on us.” | :
g) “It’s very hard watching my Chlld suffer.”
. 11. - Thosel mtervnewed reported a total of 15 new and increased prescrtpttons for
various health allments smce the Mars Hills Wmd Turbine Project went onlme in December

2006 The CON'I‘ROL g,roup reported 4 new or mcreased prescnptlons in that ttme penod

2. 21out of the 22 people in the qublect ‘group (95%) reported that thelr quallty of .

[

life has beén neganveiy affected by the Mars Hill Wind Turbine Pro_]ect. Commuts made by
“those persons when reportmg that their lives have been affected mclude the followmg

a) “Loss ot‘ joy in 11vmg . put a lot of hfe’s plans on hold_”

- . . “ -
¢ . -‘ f] - . . . [

- " . - -



- - b) ‘No desre to go cutsid;é.’;; - } "' L
) “Feeltrapped.” | | o |
d) -',“Dreams have been dasfheﬁ.’"
€) “Was our dream home ... it’s all been stolen from us.” '
) “We have no peaoe and quiet.”

) “My husband’s (who has advanced MS) only pleasure in life was to see the wild

animals. They are gone.”

h)  “Nosleep.”

i . “Smkmg feelmg every night when I (come home) and see them g

.i

) “Iusedtobe abIe to hear it snow, before. Now, I do not look forward to gomg

L} i

There.were no. perceptnons ofreduced qual1ty of lifé in the CONTROL group. Lo
13 " One hundred percent of the persons 1 mtemewed rcported they had cons1dered

. .. movmg away. None-of the CQNTROL group. admxtted to oonmdenng moving away dyring that

" . time period.
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Appendix C

A SUMMARY OF RESEARCH UNDERTAKEN ON WIND TURBINE NOISE'

Preamble

There. are now a number of studies shOng that turbine noise is annoymg, and that there

is a link between anmoyance to turbine noise and health as defined by the WHO. A brief -

description of this evidence is now listed, and where possible, technical jargon has been

ormtted or minimised. It should be noted that, without exceptlou, all of these studies have -

shorfcommgs, and indeed, research of this type is vuhlerable to’ inherent limitations that

- serve to dampen its impact. However, the studies selected represent credible researchers

undertaking dlfﬁcult research.

I')r Amanda Harry, a British General Practitioer, oonducted surveys of 42 residents

living near several different turbine sites and reported a similar constellation of symptoms'

from all sites. Of the 42 respondents, 81% felt their health had. been affected, in 76% it

. was sufficiently ‘severe to consult a doctor and 73% felt their quality of life had been

adversely impacted. This study is open to criticism for a design that invited symptom

~-reporting’ and was not -controlled. While the proportion of those affected may be

questioned it nevertheless- indicates strongly that some members of the public are

. severely affected by wind turbine noise at distances thought by governments and industry
‘to be safe.

Harry, A. (2007), Wind Turbines, Noise and Health. Retrieved from:

htp:fwww flat-graup co.uk/pdffwtnoise health 2007 a barry.pdf

Pederson et al., (2003, 2004, 2007, 2008 and 2009)

Pedersen and co-investigators have undertaken a series of investigations examining the
relationship between turbine noise and health. In a 2004 paper (#=351) Pedersen reports
the importance of individua) and contextual factors alongside noise parameters, and the

- danger- in. generalising findings from other sources of community noise {e.g., road, rail,

aircraft) to.the wind turbine context (see Figure 3.0, mainbody). In a 2007 paper (7=754),
Pederson further explores these individual and contextual influences. They noted that
those living in rural areas are more likely to be annoyed than those from suburban areas,
and that those living in complex terrain (e.g., hills or rocky terrain) were more likely to
be annoyed than those -living on flat pround. The study found a strong association
between annoyance and both lowered sleep quality and negative emotions. A paper

o~
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published in 2008 (»=1822} reanalysed pre-existing turbine noise and annoyance data and
concluded that turbine noise can impede health, especially for susceptible individuals. -
The paper also discussed the dangers of using noise level as a sole predictor of
annoyance, and the strength of noise sensitivity indices in predicting annoyance

Pedersen and others (2009) reported that annoyance increased with increasing sound
levels, both indoors and outdoors (see Table 1). The proportions who were rather and
“very annoyed at different sound levels are shown in Table I. In summary, when outside,
18% were rather or very annoyed at sound levels of 35-40 and 40-45 dB(A) compared to
7% at 30-35 dB(A) and 2% at <30 dB(A). When inside, the equivalent figures were 1% at
<30 dB(A), 4% at 30-35 dB(A), 8% at 35-40 dB(A) and 18% at 40-45 dB(A). Those
respondents who had an econoinic interest in the turbines had lower levels of annoyance
while negative views of the visual unpact of turbmes increased fhe likelihood of

' annoyance ~ _

Although the authors do not seek to recommend minimum sound levels, they do note that
turbine noise was more annoying than other sources, with the possible exceptlon of
railway shunting yards and was more noticeable at night. Reported associations between
annoyance¢ and symptoms of stress ('headache tiredness, tension and irritability) -
confirmed that “annoyance” is more than irritation and is a marker of impaired health.
They conclude that (Pedersen et al, 2009)

"...night time conditions should be treared as crucml in récommendations for wind

T turbme noise limits. ”

Nevertheless, it is clear from -this analjrs;is that external predicted turbine sound levels
should be less than 35 dB(A), considerably less than those permitted by Evropean noise ‘

.. standards, in order to reduce effects on nearby resulen‘rs to acceptable levels.

. Table 1: Percent responding to level of annoyance towards outdoor and indoor wind

turbine noise levels for five categories of level in 5-dB(A) sound level intervals.

Pa:cnthescs present 95% confidence intervals. (From Pedersen 2009) :
Predicted A-weighted sound pressure levels dB(A)

<30 30-35 3540 40-45 >45
Oatdoors n=178 n=213 n=159 n=93 n=65
Do not notice 75 (68-81) 46(40—53) 21(16-28) 13 (8-21) 8(3-17)
' Notice, but not annoyed 20 (15-27) 36(30—43)  41(34-49) 46 (36-56) S58(46~70)
© Slightly annoyed 2(1-6)  100-i5) 20(15-27) 23 (I532) 22(13-33)
~Rather antoyed -+ - 1{0-4)  ~- a0y 12(8-18). .6@-13)  6(2=i5)
" Very annoyed L(04)  1(04) “6(3-10) 12(7=20) 6(2-15)
l - Indoors n=178 n=203 n=15% T n=94 n_=65
Do not notice . 87(81-91) 73(67-79) - 61(53-68) 37 (2847) 46(35-58) -

"Notice, butnot annoyed'  11(7-17)  15(11-20) 22 (16-29) 31(22-31) 38{28-51)



By

.‘. .

siighﬁy annoyed 1(04)  8(5-12) 9(6-I5) - 16 (10-25) . 9(4-19)

Rather a.nnoyed 0 (0-2) 3{1-6) 4 (2-8) 6 (3-1 5) 5(2-13)
Very annoyed 1(0-4)  1(04) 4(2-8)  10(G-17)  2(0-8)

Pedersen, Hallberg, and Waye (2007) conducted: in-depth interviews with 15 people
living within close vicinity of wind turbines. A qualitative method known as grounded

theory was selected to.inform both data collection and data analysis. Respondénts

opiriions of the turbines and the turbine noise was largely détermined by their personal
values about the living environment. The feeling of intrusion was associated with feeling
a lack of control, subjected to injustice, a lack of influence, and not being believed.

Various-coping strategies were engaged, such as rebuilding their heuses or complaining. -

Most however dxsplayed learned helplessness-and sunply tried to ignore wmd turbine
noise. - .

- Pedersen, E Hallberg, L] R.M., and Persson Waye, K. P. (2007) Living in the V;cmlty of Wmd ‘I‘m'bmes -

A Grounded Theory Study. Quahmnve Research in Psychology, 4:1,49-63.

Pedersen, E., and Nlelsen, K.S. (1994) Amoyance due to noise from wind turbines. Delta Aauushc ami

Vibration Ltd Repoxt 150, Copenhagen Dmunark i
Pederson, E. W. (2005) Human Response to Wind turbine Noise — Annoyance and modemtm,g factors
Wind Turbine Noisé: Perspecuves for control, Berlin, H\TCE/Empean Confemnce )

Pedersen, E., and Pm'sson Waye K.P. (2004). Perception and aImoyance dueto wind turbine nmse a
dose-rcsponse relauonslup Journal of the Acoustical Society of America, 1 16(6), p3460-3470 ‘

-~ -Pedersen, E aud Persson Waye, K. (2007). Wind turbite noise, annoyance and se.lf-reported health and
* wéll-being in differentiving conditions. Cccupational Environmental Med:cme, 64, p480-486- - -

Pedersen, E., and Waye, K.P. (2008). Wind 'I\n'bmes low level noise sources intetfering with |
restoration? Envxronmental Research Letters, 3, 1-5. )

Pedersen, E., van den Berg, F., Bakker, R., and Boumna, J. (2009). Respunse to noise from modein wind .
farms in The Netherlands. Journal of the Amuahcal Society of America. 126: 634-643

van Der Berg (2008)

van den Berg and colleagues (2008) from the University of Gromngcn in the’ Netherlands
have recently published a major questionnaire study of residents living within 2.5km
from wind turbines. A random selection of 1948 residents were sent a similar

. questionnaire to that used by Pedersen in her studies in Sweden (2003, 2004, 2007 and
..2008),.questions on health, based on the Vvalidated General Heath Questionnaire (GHQ), ~

were added. 725 (37%) replied which is good for a survey of this type but, nevertheless
may be a weakness. Non-respondents were asked to complete a shortened questionnaire.

. Their. responses did not differ from full respondents suggestmg the latter are .
representative of the populatlon as a whole. -
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. 1o heglth it was concluded that: . 4
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Questions on wind turbine noise were interspersed with questions on other environmental

factors fo avoid bias. The sound levei at the residents’ dwellings was calculated, knowing
the turbine type and distance, according to the international ISO standard for sound

propagation, the almost identical Dutch legal model and a simple (non spectral) -

calculation model. The indicative sound level used was the sound level when the wind
turbines operate at 8 m/s in daytime, that is, at high, but not maximum power. Noise

" exposure ranged between 24 and 54 dB(A). It is worth noting that the industry was.
. a@pproached for assistance in the research but refused. Complaints such as annoyance, .

waking .from sieep, difﬁculty in returning to sleep and other health complaiits were
related to the calculated noise [evels.

The research team concluded that “Sound was the most annoying aspect of wind

twrbines” and was more of 8n annoyance at mght Interrupted sleep and difficulty ln,

returning to sleep increased with calculated rioise level as’did annoyance, both indoors’
and outdoors. Even at the lowest noise levels, 20% of respondents reported disturbed
sleep at least one night per month. At a calculated noise Tevel of 30-35 dB(A), 10% were
“rather or very annoyed at wind turbine sound, 20% at 35-40 dB(A) and 25% at 40-43

dB(A). van den Berg concluded also that, contrary to industry belief, road noise does not

adequately mask turbine noise and reduce ,annoyance and disturbance. Belin (2009) has’
shown that vegetation noise does not mask turbine nojse as well as expected With regard

1

"ﬁ:ere is no indication that the sound from wind turbmes had an eﬁ'ect on respondents’
heaith, except.for the interruption of sleep. At high Tevels. of wind turbine sound (more.

' than'45 dB(A4)) interruption of sleep was more likely than at low. levels. Higher levels of

‘background sound from road traffic also increased the odds for interrupted sleep
Annoyance Jrom wind turbine sound was related to difficulties with falling asleep and to
~ higher stress scores. From this study it cannot be concluded whether these health’ eﬁkcts'
are caused by annoyance or vice versa or whether both are related to another factor.”

Though the conclusmn appears to contradict itself, and the assemon that only sleep is a

factor cannot be concluded from their data-as they did in fact find a relationship between

annoyance and stress, but they could not conclude which one caused the other.

ven den Berg, F., Pedersen, E., Bouma, J., and Bakker, R. (2008). Visual and Acoustic impact of wind
tarbine farms on residents. FP6-2005-Science and Soclety -20, Project no. 044628. A report financed by
the European Union. .

Thorne (2009)

As pai't of his research into the perception of low amplitude intrusive sound Thome has
found. that there are significant differences in response between people living in rural
areas near wind farms and people living in urban communities. Based on a series of
sound simulations he found that the rural people interviewed found the sound of the
turbines ‘unpleasant, annoying and disturbing’ whereas the urban’ community, who had

not seen the wind farms or turbines, found the sounds ‘pleasant and gentle’. A series of

L



/%6

. \
% i

noise sensitivity questionnaires also indicated a statisticaily. significant difference.
between the two communities with the rural community more sensitive. Further research
at two different locales near wind farms show that individuals initially accepting of wind
farms can become increasingly sensitised to very low levels (outdoor LAeq 30 dB or less)
of sound from wind farms due to the visual dominance of the turbines themselves and to
noise that causes sleep disturbance or perceived adverse health effects. Sleep disturbance
is caused by the varying nature of the wind farm noise; the ‘rumble-thump’ or ‘swishing’
sound heard inside the home at levels of LAeq 15 to 20 dB or less and cannot be avoided.
The work of Thorne (2009) was to"establish a practical methodology to integrate human
perception of sound, personal sensitivity and relevant sound character analysis. '

Thome. R. (2008). Assessing intrusive noise and low amplitude sound. PhD the.sls available online from
Massey- Umverstty, Palmerston North, New Zealand :

’ '

Jabben (2009)

Jabben and colleagues (2009) ﬁ'om RIVM, the Dutch National Institute for Public Health
and Environment, were commissioned by the Dutch Government to examine the impact
of different values of loudnéss on the ability to meet targets.for onshore wind power
genération. They reviewed curent evidence and noted that, at presemt, 440,000
inhabitants (2.5% of the population) were; “receiving significant noise contribution from
wind turbine noise of which 1,500 are expected to suffer severe annoyance. It is:

. remarkable that almost half of tht.s' rumber already occurs within the range Lden 30-

40db(4) ",

Jabben I, -Verheuen E and Schreurs E. 2009 [mpnct of wind turbme noise in the Netherlands. ‘Ihr.r& i
International Meeting on Wmd T\erme Noise, Aalborg 17-19 June 2009, ) 3 o

Pzerpont (2009)

Pierpont (2009) has recently completed a very detailed case-series study of ten famnilies
around the world whe have been so affected by wind turbine noise that they have had to
leave their homes, nine of them permanently. The turbines renged from 1.5 to 3MW
capacity at distances between 305 to 1500m. The group oompnsed 21 adults, 7 teenagers
and 10 children of whom 23 were interviewed. While this is a highly selected group, the .
ability to examine symptoms before, during and after exposure to turbine noise gives ita
strength rarely found in similar case-'series studies. The subjects described the symptoms
of wind turbine syndrome:outlined above and confirmed that they were not present before
the turbines started operation and resolved once exposure ceased. There was a clear -
relationship between the symptoms, even in children, and the noise exposure. Pierpont

= : reports also that-all (actually 14 of 21) adull subjects reported: ‘feeling jittery inside” or

“internal quivering", often accompanied. by anxiety, fearfulnéss, sleep disturbance and

. irritability. Pierpont hypothesises that these symptoms are related to low frequency sound
-and suggests physmloglcal mechamsms to explain the link between turbine exposure and

the symptoms



.Of partlcular concern were the observed effects on ch:ldren mcludc toddlers and school

" . and college aged children. Changes in sleep pattern, ‘behaviour and academic

+ performance -were noted. Seven of the ten children had a decline in their school
performance while exposed to wind turbine noise which recovered after exposure ceased.
In total, 20 of 34 study subjects reported problems with concentration or memory. -

Pierpont’s study mostly addresses the mechanism for the health problems associated with
exposure-to wind turbine noise rather than the likelihood of an individual deveIOping
symptoms. Nevertheless, it convincingly shows that wind. turbine noise is strongly
_associated with the symptoms she describes, including sleep disturbance. She concludes
by calling for further research, particularly in children, and a two-kilometre setback
distance. A recent paper (Todd et ai, 2008) has shown that the vestibular system in the
human ear, the part concemned with detection of movement and balance, is exquisitely

- sensitive to vibration at frequencies of arotmd 100 Hz. Plerpont claims that these findings -

support her hypotheses.

- Pierpont N, {2.009) Wmd Turbine Syndrome: A Report on & Natural Expenment K Selected Publications.
Santa Fe, New Mexlco
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N:.ssenbaum (201 o)

lesenbaum (2010) has presented the preliminary resuits of a study of remdents living
downwind and within 300-1100m (mean 800m) of a wind farm at Mars I-hlI ane,
USA. The-28 1.5MW turbines are sited on a 200m high ridge overlooking the homes.
Thus far 22 of abeut 35 adult residents have been interviewed and compared with a
- randomly selected control group living approximately six kilometres away, Of the 22, 18
-report new or worsened sleep onset disturbance at least twice a week, for 9 at least 5
times per week (controls 1/28). A further eight of the 22 Teport new or worsened
headaches (controls 1/28) and 18/22 reported new or worsened mental health symptoms
(stress 12/22; anger 18/22; apxiety 8/22; hopelessness 12/22; depresswn 10/22; controls
0/28). -

The 22 subjects received 15 new or increased prescriptions from theijr physicians in the
18 months between the .start of turbine operation and the study,- the majority for
psychoactive medication (control group: 4 prescriptions, none for psychoactive
medication). All but one of the 22 participants have reported reduced quality of life and
.~ 20 are consider moving away (controis: 0/28 for both), The study may be criticised for
it's ‘relatively small numbers of subjects but the presencc of.a control group, well
- matched for age and gender adds considerable power. All differences between the groups

)31

are statisticaily highly significant. The turbine noise levels at this site may be enhanced .

- by the high concentration: of turbines and the-geography but the severe sleep disturbapce, .

psychiatric symptomatology ‘and increased medication requirement in the study group

confirms the potential of wind turbme noise to adversely affect health at distances

) claimed to be safe.

* Nisscabaum, M. A, (2010). Industrial Wind Turbines and Health Effects in Mars Hill, Maine, A _
Retraspective Controlled Study - Preliminary Findings as of November, 2009. Personal Cpmmunicatifm
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