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[ntroduclion

The Mutti-municipal Wind Turbine Working Group was formed by municipal
councilfors in Grey, Bruce, and Huron Counties in Gntario in response to the growing
nurmber of complaints they were receiving from constitucnts concerning the
installation of industrial wind turbines throughout the area. Councillors were aware of
their respansibility regarding the health, safety, and well-being of their constittents.
The Mult-municipal Wind Turbine Working Group was set Up to share ideas en how
o fulfill that responsibility, Complaints from citizens, including reparts of adverse
health irpacts have persisted and increased as mare turhines have been installed.

The reported symptoms conform to those described internationally by many peopie

living near wing turbines,

with the proliferation of recent research and the rediscavery of earlier, until now
{argaly ignared studies, infrasound and low frequency noise (LFN) can na longer be
dismissed as irrelavant, This report shows why it must be given full consideration as a

contributing cause of the distress of same of those people living hear wind turbine

instatlations. It alse demonstrates why the Ontario and Canadiah gavernmentsmust .

pay attention to this research, {Ufill their obligation to protect the health of aur

citizens and amend their wind turhine regulations and policies.

Executive summary

Typically, regulating autharities have not required the measurement of infrasound
{sound below 20 Hz in frequency} and low frequengy (LFN) {generally sound fram 200
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Hz to 20 Hz} inside homes adjacent to wind turbines as a condition of their installation
and operational monitoring.! The health risk of infrasound from wind turbines has
been dismissed by the wind industry as insignificant. B has maintained that since the
typicalt loudness and frequency of wind turhing sound within a home is not audible, it

cannot have any effect on human health,

maize measurements for most studies and environmental assessments have been
limited to the measurement of audible sound outside homes—- using dBA weighted
maonitoring which s insensitive to infrasound frequencias. Some studies and

environmental assessments have cven relied on profected audibe sound averagos

fram computer produced modefs,

Such observations and projoections fail to take appropriate account of the

distinguishing signature of the sound from a wind turbine, Unlike the more random

haturalfly gccurting sounds (such as wind or fake waves which may themselves have
an infrasaund carnponent}, the sound from wind tuerbines displays characteristics that
praduce a pattern that the ear and avdio processing in the brain recognize. Our
hearing is strongly influenced by pattern recognition. {This is why we can pick out the

sound of a familiar voice even in a crowded room with many people speaking).

One recognizable wind turbine pattern is a tonal signal of sharaply rsing and fafling
pulses in the infrasound range, [typically about 0,75 Hz, 1.5 Hz, 2.25 Hz, 2.0 Hz, and so
on}. |t is produced by the hlade passing the tower. At this freguency these pulses may
he “felt or sensed” maore than “heard” by the ears. Research by Dr. Alec Salt and
athers has demonstrated that subaudible infrasaund does result in a physiologicat

response from various systems within the body,

! Denmark does require a calculation of the sxpected infrasound: howower it is lass restrictive than
limits on owdible sound.
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The secand recognizable pattern is the ampiitude modulation. This is the typical

“swonsh” rising and falling that is audible.

A third recagnizable pattern of sound from wind turbines results fram the equipment
in the nacelle {such as the gearbox if the turbine has one) and ventilating fans.
Although in some cases this third sound source may become predominant, it is

usually of lesser effect that the first twao,

We now know that subaudible pulsating infrasound can be detected inside homes
rear opcrationg wind turbines, I can also be identified up to 13 kilormetras distant. We
krow also that very fow levels of infrasaund and LEN are registered by the hetvous
system and affect the bedy even though they cannat be heard, The research cited in
this report implicates these infrasonic pulsations as the cause of some of the maost
comrmaonly reported “sensations” axpeticnoed by many people living <lose to wind
turbines including chronic sleep disturbance, dizziness, tinnftus, heart palpitations,

vibrations and pressure sensations in the head and chest ete.

Similarly, there is medical research {also cited below] which demonstrates that
pllsating infrasound cah be a direct cause of sleep disturbance, in clinical medicing,
chronic sleep interruption and deprivation is acknowledgod as a trigger of serious

health problems.

7 It results from the blade passape frequency which acts to cause the brogdband sound produced by
the lurhutence associaled with the airfail of the wind turbine passing thraogh the air to rise and fall,
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L The work of Neil Kelley

197%: First report of human distress from wind turkines

The first wind turbine noise complaints in North America, reported over 35 years aga,
sound strikingly familiar today. Residents living within 3 kilometres of 3 2 MW wing
turkhine near Boane, North Caroling, described a periadic "thumping” saund
accampanied by vilbrations, Many said that they could “feel” more than hear the
sounds, They spoka of repetitive sleep disturbance and maintained that the sounds

were fauder and more annoying inside their homes than outside; some became more

sensitive to the impact over time,

The averlooked documents an wind turbine infrasound

It response to the complaints from Boone, the U.S. Department of Energy and the

Mational Aeronautics and Space Administration {NASA) commizssioned Dr. Mail Kelley

and his colleagues at the Solar Research Institute {which later becamce the Nationat
Renewable Energy Laborataries of the US Department of Energy} to investizate ::
possible causes. Over the next ten years, Kelley was able to take advantage of

government and NASA facilities and funding to carry aut extensive field investigations

and labaratory research of a scope and thoroughness that has not been matched
since, He alse had access to experts ot six leading American Universities as well as the

eo-operation and input of the wind turbine industry.

“In cooperation with NASA, the General Electric Campary, and BREMC, Kofley and his associales al the
Satar Energy Resesech fnstilide (SERI) performed a series of field measurements near tha MOB-1
[terbine} during five separatls sesslons balwesn 1909 and 1981, They were supported by the Pacific
MNorthwest Labarotorics and the University of Yirginla, Gaepartenent of Environmental Science, b
gdd|tion to the measurement programs, SERI conducted ancillany cxperirmeantal studies a1 the NASA
Piurmdrrook Facity; the DOE Rocky Flats Wind Energy Research Center: the anachaic wind tunne| of
MIT's Dapariment of Aeronautics and Astronautics; and the subsanic wind tunnel facilitics of the
Dopartmant of Asrnspace Enginearing of the Unlversity of Colarado-Boudder {FCB). Analytical and fiald
studies of low-frequency noisc propagation in tho vicinity of the Wrbine were conducted by a
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Between 1982 and 1988, Kefley and his cofleagies puldished five important papers:

1. M. n Kelley, B R, Hemphill, BT Melienna. “A Methodology for Assessment of Wind Turhine
Molse Generation”, 1982 {First published in 1. Sofar Engineerdng, Vol, 23 {1981), pp.341.358).

2, E.WL Jzcobs, N, I Kelley, H, E. MeKenna, M, 1, Bitkenbheuer, “Walke Characteristics of the MoD-2
Wind Furklne at Medlicine Bow, Wyoming”. NMovomber 1884,

3. M. D Kelley, H. E McKenna, R, R, Hemghill, © 1 Eller, B L Gareolts, M. CLinn, “Acpustic Noise
Associated with the MOD-1 Wind Turhlne: Its Source, dmpact, 3nd Control”. February 1985, [First
publlshed by the Solar Energy Research Institute, Febroary 1985), (262 pages)

£ M.D. Kelloy. “A Proposed iletric for Assessing the Potentlal of Community Annoyance from Wind
Turbine Low-Frequency Noise Emisslons”, Novembar 1987,

M. B}, Kelley, Bl E. McKenna, E. W, Jacabs, R, R, Hemphill, 1. Birkenheuar, "The MOD-2 Wind
Turbine: Aernacoustical Noise Sources, Emisslons, and Patentlal Impact”. Solar Encrgy Research
Institute. Prepared for the LLS, Departiment of Fhergy, Januaiy 1988,

o

His work was pubiished in peer reviewed jaurnals. He presented his paper “Acoustic
Moise Associated with the MOD-1 Wind Turbine: Its Source, Impact, and Control” at
the Fourth ASME {American Sccicty of Mechanical Engineers) Wind Energy
symposium held in Dallas, Texas on 18-20 February 1985, In 1987 he preszented his
paper “A Proposed iMetric for Assessing the Potential of Community Annoyance from
Wind Turbine Low-Frequency Noise Emissions”, at the American Wind Energy

Association "Windpower "87 Conference and Exposition”, Qctoher 5-8, 1287 in San

Francisco, Califarnia.

multidisciplinary graoup at Penn State; and analytlcad studles of aerodynamic noise generation were
performed by the Fluid Dyaamlcs Research Laboratary of BM's Department of Aeronautics amd
Astronaullcs, Inadditlon a number af other organizations were active in 1he nolse Invastigations: NASA
Lewls Research Centor--analytical madeling of naise generakion by wind turbines; NASA Langlay
Roscarch Conter- aeroacaustical and psychophyslenl studies of wind turbine noise; Geaeral Electric
Company Corporate Resedrch Center--analytical and statistical studies of the MOG-| nodse sltualion
and wind turbine nolse In general; Boaing Vertal Divisian - wind turbine aeroacoustle studles; Hamiltan-
Stuntard Coeporation--analytical stedies of wind turhine aeroacoustles; the Flld Dynamics Rescarch
Labaratary of MIT's Department of Aeronautics and Aslronautics and the Departrents of Meteorology
and Mechanical Engineering; and the Nolse Cantrol Laboratomy at Penn State were retained ender SERI
subicontracts to develup analyllcal technigies for evatuating the physics of the sornd generatlan
process ahd the propagatlon aspects of the problem, respectively.
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The NASA investigation by Dr. Neil Kelley and his colleagues established o link
between wind turbine generated impulsive infrasound and low frequency noise and
the symptoms fincluding steep disturbance) reported by the Boone, North Caraling

rosidents,

The first raport was based on thrae years of detailed field research, It recorded the

experiences of actual people living near turbines thraugh their resident diaries. it
involved 2 complete set of full spectrum acoustic measurameants ot astimated
computer projections limited to A-weighted sound] extended over the entire 3 year
study period. It included sound and vibration measurements as waoil as detailed

tneteorclogical chservations.

H was followed by the publication of the results of subsequent laboratery research.
Human volunteers were directly exposed in the laboratory to some of the sound
energy in the infrascund and low frequency noise freqlrancies similar to the wind
turbine measurements. The individual fisman responsas confirmed an assaciation

between infrasound/LFN and the distress experienced by the volunteers.

Kelley's key findings

(1) Wind turbines emit infrasound.
*  “The modere wind turbine radistes #s prak sound power (znerny] in the very low Tequency

{VLF) range, typically between tand 145 115

* The audible spectrinm of sourd For adulls ls generally considered to range from 20 Hz to 20,000 Hz.
Frequancies below 20 He are described 25 infreseond, The range from 20 Hz to 200 Hz is usually
de=cribed as low frequency sound.

M. Kelley, “A Proposed Metric far Assossing thie Potantial of Communlly Anhoyance from Wind
Terrhine Lonwe-Frequency Moise Emessions”, Movember 1987, p.1.
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{2) Wind turbine infrasound and low freguency naise is often subaudible.
¢ Ihe detailed analysis of a series of aconstic mensurennenls Takur neae several large wind
turhines {1043 kW and shove) s tdenlilicd fhe muximutn acoustic eneriy as being,

Al

concentrated in the lowefrequency andible snd subauditds raoges. usually less chan 10 HZ"

3] Wind turbine infrasound and LFN is characteristically impulsive (pulsating,
contzining spikes or peaks and valleys).

o “Impulsive noise, such as has heen found with the MOD-E, is bentified with shoet, transient

Nucdsations in the radiated paconstic fleld which can comlain considorable unurg}"’."l

{4) Community annayance descrihed by residents
o “Residents lving in wlTecied houses raported periodic "thumping”™ svands socompanisd by
vibralions”,

o Many sawd Wat chey eoddd Meel" more than hear the spunds.

»  Thes spokes of repetitive sleep distorhance.

v “These lield measuraments and model resolts allowed ws o comelude T Lillowing:

The aomeyances was real and nat imagined®. ®

(5) Commumnity annayance is related to impulsiveness
¢ “These meastwrernenls have olse sliown any reported commmunity annoyance assacialed with
lurbine vperation: hus olien heen relatad to the degree of cohercnt impulsiveness present sed

the subsoquent barmonde coupking ol acouslic snergy 10 residential structures™”

. . Kelley, R, R. Hernghill, M, E. MeKenna, “A Methodatogy for Assessinent of Wind Turhine Noise
Generation®, 1982, p.1.

T ibid,, p.113.

" Kelley et of, 1985 . 111,

# Kalley ot o, 1982, op. it p.112.
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(6] Wind turhine disturkance is detected more inside houses than outside.
«  “legidents reporied the sounds were Towder angl encre unhwving insicde [heir homes than
enptgide™,
= “Lapetience with eindd torhines has skown that i is possible, under 1he righl ciecumsiancas, foe
low-fraquency (107 acoustic nedse radiaced fram the corbine eover 1o lnteract wilth residential

. - T
alruelures ol nearby comounities and sunoy (e oceupanls™

o “An exlensive investigation . . . revenbod b his sonoyanee was the resudl of o eoupling of the
turbine™s irnpalsive I geoosliv energy inlo he stuctures of seme of the surmoonding omes,
This elicn crewled wn aoneyancs cnviroamenl ral was eguently vondioed B withio 1be hems

itsclf *!

“The strong resonant behavior of the idoor pressure fisld when cxcited by an exteraal
impudsive ceeitation, all poid (o @ eomaphex resonanee condition betwecen the volome of air in

n 12

fhe roomes apd fhe vibralion {displucement) of the walls and floars swerouading it™.

«  "“Wea found that the periodic loading by the BO12-F Paind Eeebinc]impulses exeited 8 range of

i i AR}
soructural resnnances within the homes measnred™.

7] Sound measurements and residents” reactions [diarized) were compared
«  “Phese results, lmited as they are, seem to confive that peopbe doindesd reagt 2o a low
frequetcy noise environment and A-welzhiad measursments are ol ae adzquals mdicator of

armuyance when low [requenaies are dortoant”, W

Wihid g 112,

Y kelley, 1987, p.1.

u Kelley ef af, 1982, p. 116, Kelley alsa cltes Hubbard, H, & Shepherd, K. “The Helmboltz: Resonance
Bethavlar of Slnale and Makirle Reoms®, MASASCR-178173, Hamplon, WA WASA Langley Resaarch
Center [Saptember 1936},

U kelloy, 1967, p. L

Y Kelley, 1987, p.a.
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{3] A structural pattern differentiates turbine emisstons from background naise
& ihe acosstie pressitee patterns radiated from Tacpe wind narhines have a definite shuacture as
compared with the natural, wind-induced hackaroand™. " [T emissions are differant
from background nnise.]
¢ The goonastic pressiee natrerns radiated froom larpe wind tarkines have a definite strclues us

. . 1 1e
comparad with the naowral, wind-indused Bacloronnd™,

(2Y Human body resonances associated with annoyance
e “We hvpothesizs one of the cansal factoes refared to the annosyance associated with the
pulsaling pressure Lelds e the rooms measured Js a coupling with haman bady resnnances
which i Lo are respansible for creatiog the sensatian of 2 whnle-hnds wibration. This
poreeplion is mory poliveshle Meboses due o the Increased reverbarrion fime and dyaamic

vverprassunss fom the inferaction betwesn the structural and air velume resnnances. ™

o “Therv i ovidenes B (e sireng resonanees T i tle geouslic pressure fekl within rooms
acunbly myewsured indiciies o coupting of sobaodelie energy to hman bady resonances at 3,

12, und 17-25 Elz, resulting o a sensalion of whole-body vibraion™ ™

(11) A-weighted measurements inadequately indicate fow frequency annoyance

& SAsweiphbed mosseroments are ool we sdeguede Ddicator ol apaovances when low frequencies

- 19
s dominant .

“bid,

i hid p. 119

Y o the meager information availahle from our maasuremeants, we have crudely eslimated the
perception levels for the body resehance frequencies as &0 d8 for & He, 55 dR for 12 Hz, sad 48 40 for
the 17-25 Hr band, of +5, O, and 4 10 dR above the existing background for the respective frequencies,
Such a process as proposcd would cxplain the percelved annoyance within homes when no
porceptable saunds could be heard cutdoors”, thid, p. 119,

" Ihid. p. 120. See also “Wibrations of th5 Hz to 80 Kz have signlfleant effects an the human body”, o
17,

™ kalley, 1987, p.6.

M FRASOIUMDLOMA FRECILTENCY NOISE AMD WIND TURMMNES PAGE 12 OF 46 PAGES

i
|
i
i
:
i
4




Industry denies wind turbine infrasound emissions

Far nearly three decades Kelley's work has been overloaked or intentionally
sitlostopped. The industry has continuved to deny that wind turbines emit infrasound
ar that it affacts hearby residents. In 2009 Robert Horhung of CanWEA misadvised the

Ontario Ministry of the Environment:

“Mn peer-reviewed stody has ever ostahlished a link betsoeen Enfrasound

an 2

fomem tuchines and haman health, | *.

tn respanding to the recent re-discovery of Kelley's research by the public, Australian

Clean Energy Coundi| policy director Russell Marsh said the study was not relevant to

modern turhines, “This is the equivalent of taking a study about Ataris and applying it

fo the fatest iPads" Mr, Marsh said.

However, the latest much larger wind turbines have been found to emit even more

infrasound.

In 2011, Henrik Baller and Christian Pedersen of Aalborg University, Denmark,

painted aut that as tirbines increase in size, the relative amount of low-frequency

noise is greater,

“Tt is thus hevond any doubt thar the low-[Tegueney parl of e spectrum plays un impoeslant role
in the nojsc at the neighbors, . Tt must be anticipated that the peebloms with e fregueney

. T ' ' Al
nofse wikl increase with even larger turbincs ™

| ottor from Raobert Hornung, Canwea to Marcia Wallace, Ministry of the Enviranment dated luly 24,

2009,

™ “I'he relative amount of low-freguency noise is higher for large furbines {2,3-3.6 MW than for
stmalf tarbines (helow 2 MW, and the difference [s statlstically signlfleant,” Mafler, H., Pedersen, CF.,
“Lenw-fraguency noise from large wing turbines”. L Acausst, Soc. Am. 129 (&), lune 2011,
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In 20013, acoustician Richard James noted

“. . the shilling of e aeowstic covrgy 0 lower nequencies thatl has oveurred as wind mrhines
huwe nercused inosize [fom the 13 MW models common i 2008 o thee 2.5 MW and higher

mudsls currently being instatled™

He added:

“Hudies by e Meil Kelley demwenestrated thal Jow levels of pulsoling lonal infrasceuns coused
adverse regetions in test swbjeels. This roscarel is generally demied by the wind industey and s
acoustical experts. bna recont interviewe, T, Kelloy mov retived from & mansgerial

position sl dhe Mationdl Renowuble Encrey Laboratory (WEEL), re-vonlimmed Lhat the sludiss he
conducted i the 19%(Fs apply to the modern upwind wind ferhine designs io use foday, He
challenged avonsticians to instal] mfrasowsd sesswrement jostramcnlys isside bomues

it they dnubted his apinier®*

In the United Kingdom, "FTSU-R-97%, a noise guideline document put together in
1997 hy the wind industry “noise warking group”, excludes ahy reference to the NASA
research or to low-frequency noise. It relies exclusively on the dB{A) weighting {found
to be irrelevant ten years earlier as a consequence of the NASA research). It assurmes
that, in all cases, the sound pressure igvels inside neighbouring homes are
substantiafly less than what is recorded outside those homes and it neglected the
MNASA research which showed that inside a house annoyange might be increased

when [ow frequencies are dominant. It excludes testing inside hoimes for nalse of any

= lames, Richard R, “0pening Stateinent at Rearing ro: CluEarth Project, Goll Creck, Alberta®.
Procending Mumbar 1955, 18th November, 2013,

= James, R, “Wind Turhing Infra and Low-Freguency Sound: Waarning Signs That Were Mot Heard".
2012, Bulletin of Science, Fechnalogy & Sociely 32[2] 108 127, DAl 10.1177/037046761.1421845.
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frequency.” Ontarin wind turbine regulations require only dB{A} measurements and

do not reguire LFN or infrasound measurements or naise monitoring inside homes.

The wind industry has opposed all attempts to change standards to include the
measurement of law-frequency naise and infrazound or ta set controls for low-
frequency foise amd infrasound inside hornes, It has rejected reguirements for
turbine oporators to cooperate in meaningful neise testing by shutting turbines an
and off in order to distingulsh between the noise generated by turbines and
enviranmental noise. it has refused to provide operational data, such as wind speed

and power output data. Instead it has lobhkied for higher noise limits to permit larger

turbines.

The industry is still determined to keep infrasound measurernernts out of REA
appravals by lobbying enviranment ministries:
“CanW LA takes fssue with the requivement for infrasound montorage |
“Huclies acress the warld have shomn that tovhines donot produoce mfrasound at leveks
amywhers neae thase that can have an impact on humans. , o CanWwisa sebmits that the peepased

raquarisnl [or infrasound or low fraguency nnise moritoring a5 a condition of the REA he

5
remmved™, <

* ETSI)-R-97 also establishes methods which allow far the plavernent of monltoring equlpment in
locations where high background levels can be recordad prior to constraction and subsequantly, pofe
bevel crllerla can e met by simply shifting tha location of the monitaring eguipment into the open
away fram traes ar bushos—lowering the background lovels to alfow for wind turbine noise.

* CanWEA EBH Posting 010-6516 [PFropused Minlstry of the Environment Regulations ta lmplemeant the

Green Enerey and Green Foonotey Acl, 2009 — CamWEAs Supplemental Subrmission dated July 24,
2009, FRR Comiment 1N 173758, Signad Robert Hornung Prasident.
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Similarly in 2012, the multi-natiohal Doenmail-based wind turbine manufacturer,
Vestas lobbied the Australlan government proposing the removal of the reguirement

to measuro low frequency noise from the Draft Guidelines:

“Anslysis of wind tubine spoefra shows that low froquency noise is typically noe a significant

Lo ol moden wind furbine noise and & generally less than that of other indasteiaf and

onvirommental sourccs.”

“Tt is thorofore wmecessary to require the prediction and monftoring of lewe frequency noise

L. - . . w i
cimissacs Tom wind turhines™.

II. Recent verification of Kelley's work

A test of good science is the ahility to repeat the experiment and obtain the same
results. In recent years, 2 number of researchors have carried out studies that relied
on full spectrum noise measuremeants instead of simpe A-weighted anes. They have

also recognized the importance of placing monitoring equipment inside homes rather

than anly autside. They have identificd the pulsating feature of infrasound from wind
turkines as o charasteristic that allows it to be distinguished from the naturally
ooolrring background infrasound. They have bean able to measure infrasound output
frorm turbines znd relata it to symptoms experienced by some peaple living nearby.
The harmful effect of wind turbine infrasound on human health—especially its
potential to disturk sleep in some individuals—has been investigated; similarly, the
negative effect on human heailth from sleep deprivation has been well documented,

The folowing sectians summarize these findings and review three preliminary studies

carried out between 2011 and 2015 which validate Dr. Kedley's work, They are

followed by a survey of medical research on the adverse effects of infrasound.

ytastas Australian Wind Technofomy PTY L td, letter 1o New South Wales MSW Departinent of Plannlng
and Infrastruecture datad 14 March 20132,
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Malcolm Swinbanks 2012

Swinbanks demonstrated Lthe perception of infrasound at significantly lower levels

than has hitherto been acknowledged,

s “Comventions] assessments of e pereeption of intresound bazed un mean (s derivedy sand
cnergy dovels onderestinate fwe oportanes of e associaled cresl Goler ol very Jow Deguensy

sonrnd pressuce variatinns”.

The results of simulations were compared to independently repantad cffocts which

have been observed in fabaratory testing by other researchers. o

Richard James 2012

In 2012, Richard fames published a short article entitled "Wind Turbine Infra and Low-

Frequency Sound: Warning Signs That Were Not Heard” . ®

®  “Thees i gulicienl research and kistory to link the sensitivity of some peopds to maoudible
amplitude-modalated infra and dow-frequency nnise to the type of symptoms deseribed by

thase Living near indosteial wind tarbines®,

“This infoemation shoubd bave scrved as  weing slen, Bapuerls, some well knoan in the fizld

ol acouslivs, bive Belended the wind ndustey posieon theaugh white papers, repois, and

z swinbanks, M. “The Audikility of Low Frequency Wind Turbine Moise”. Fourth intertationol Meeting
an Wind Turbing Naoise, Rome [Baby, 12-14 Aprit 20011 Interblolae 50, 2012,
F James K. o o,
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Lestienony in learings, and through cnmmittzes that are asiahlishing peidetines lor siting :

indistriaf-zeale wind tirhines,

& “I'he acoustics prodission aed lndividudl seousliviane should bave resognized he caly reporls
of symptams by paaple living near wind uelines a2 & new exumple ol'an vld problem. Instesd
of advocating, cantian in Incating wind tucbings newr people, the rush lor renewuble cncrey Louk
rrecadence. The pasition or betief thot 1Bere was Blle or oo possibilily inaudible iofrosoond
and very low—{fisquency noise could be eausing the reporied problems has delswed further

research atd the safe inplementaiion ol indusliad swind lurbines,

* 135 the suthor's opinien hat bad pust cxpericnee uod mlormation, wiiclt was avsilable peior
101 1be weidesprond implementalion ol the modem upwind industrialeacale wind torbine, heen

incarporatad inte 1be povernment and mdusley goidaelines snd rogubations used to siting wind

tarbing wtilifies, muny ol the complainls and AHE: {udverse health effects) owrrently reported

waulil frave bovn wvoided =,

In a newspaper interview he stated:

» Clnslead, they have lavge spikes of (poaks or crests) that are as nmech as 100 o 1,000H imes
hizher in pressuece lhen the prossurs in the valleys bebwean the spilees,” said Famas, “While the
averdee svund prossure fevel of the Lones msy oot appear g be very significant, it is the peaks
ol The prossure waves that arc significant. - . . Infarmationr of this type shows thar mocdert

upwind indusioub-seals winad lurhines can prodace significant kevels of infiasoand and that the

sonnids prodoced are a eomplex mix of tones with rapid modulation patterns, These sounds will
likely be more casify perceived than steady e tores in g laboratory, The potenlial Lo
dyrarnical ¥ modulated infra and low-frequency soueds o cause AHES {advorse hoallth olleels)

Tets been Enown for ather types nf nodse sources, There is sullicient inlasound and very low—

" Ihid, p. 125.
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frequency noise produced by modern wind terbines 1o warmanl eaulivn when loculing wehines

. . . e . o .30
is comimmnities preximate to vesidential propeatics hased oo the potential for AFFES,

III. Three preliminary studics replicating Kelley’s findings

L. The Falmouth Study, December 2011

This imvestigation is also known as the "Bruce McPhersan Infrasound & Low

Frequency Moise 5tudy” in honour of the philanthropist who created the private grant

“to determing why there were 50 many strong complaints about the foss of well-
being and hardships experienced by people living near large industrial wind turbines

operating in Falmaouth, Massachusetts”,
The chief investigators, Stephen Ambrose and Rohert Rand, set out to confirm or
deny the presence of infrasonic and low frequency noise emissions {ILFN] fram the

“WIND 1", a munlcipally-owned Yestas V82 industrial wind turbine.

However to the surprise of the acousticians, almost immediately upon entering the

study ares, they themselves succumbed to the same adverse health symptoms that

had been described by the people living near large industeial wind turbine sites in the

areag.

“1'te onset of adverse heafth effects was swift, within twenty ninutes, smd persisted Lor sonz:
Teme o liar leaving the study area. Fhe diva and didc levels and mpdulations dad not conclate e
the health ellens edperienced, However, the strenpth and modulation of the wneweighted and
UBG-weighivd loveds nelsased lodoars consistent with warsened health effects experfenced

inclvars, The GG weipghied leval appeared to be controlled by in-flow turbalence and exceeded

" Rick lames. Quoted in Times Mewes, Glencod, Pa, Mow, 17, 2014,
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physialagical thresholds for response 1o low-frequency and inlrasonic aeouslic cnergy as

theorized by Sale !

It took the investigators about a week to recover from the adverse health effects
experienced during the study, with lingering recurring nausea and vertigo for almost

seven weelks for one of them.

The graph below presents the dally time-history variations in IWT output,

ahservations and physiclogical symptoms experienced. There is a strong correlation

between IWT power output and physiological symptoms. **

NOTUS POWER vs HEALTH EFFECTS at 525 METERS
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= Arnbrose, 5, & Rand, R, *The Bruce MePharson Infrasaound and Low Fragquency MNoise Sludy

Adverse Health Effects Produced Dy Large Industrial Wind Turhines Canfirmed”, 2011, p.2,

* Ambrose, 5, Rand, R, Krogh, C. “Talmouth, Massachusetts wind turbine infrasound and low
frequency noise measurernanls”, Froceadings of fnter-Moise 2002, New York, MY, August 19-27, 2012,
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Interestingly, when Ambrose and Rand conducted the Bruce McPharson Study, they

were as yet unaware of Kelley's work at the DOE ™

The stirdy confirmed Kelley's abservation that the LFN causing health problems was
inaudibie;* that sleep disturbance resulted from it,™ and that infrasound was
rnoasured inside the house. The study also affirmed Dr, Kelley's hypothesis of
subsequent harmonic coupling of acoustic energy to residential structures, ™ It also
re-iterated Kelley's observation that low frequency noise from wind turbines is

impulsive:

"M house envelape blocked most of e fegueney contenl above 10 Fe, aod amplified
the remaining Fow frequency pubsatinns, moch Tke a dvum, The weovstic progsure seeung,
from poaitive {comproracd) to nogative (ranlied) 0.2 Py peuk-lo-peak. .. . This increase

in mnchulation indonrs was consistent with the stromger adverse kealth wlloos

T
Indpors”?

“Char [naleumertation reporeed the {rest Factor at 1112 dB oulduors snd indoors, This
sizgppests that the #MS measerements reperted on ouer graphs are well below the peak

lewvels cetectable by the burnan eart,™

¥ Rohert Rand. Personal communication {emall) & July, 3015,

* whe wind tirblne tone at 22,9 Hz was nat audinale yat the modulated amplitudes regulardy exceeded
vestibglar detection thrashobd Y. {Ambrose eral, 2011, p.3)

= “Slerp was disturbed during the study when the wind turbine operated with hub helghtl wind spaeds
ghove 10 m/fs". {fhid.]

* "The coherence values indicate thal the very-law-frequency energy found below 18 Hz was very
strongdy coupled Ihle 1he house nlerior, consistent with the indoars pressvre amplification”, {ibid.,
bl

*The ‘Indoars’ groph shows the house envelope filtered and amplified very low frequency cantent of
the wind terbine sound. What is apparent is that the negatlve pressure swings [vacuum) are more
proncunced indoors compared Lo autdoors®, (aig)

 thidh, p. 42.

® thid, g 43,
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The observation that sensitization aoours as exposure contirnues may be explained in

the fact that

“If i3 gonerally sceopted that humae response and cummlative efecis tnerease wilh the

apusnlily uned (he peak Jevel of intrusive noises. eal noise avents are acklilive™,

Ambrose and Rand emphasized that “the infrasanic and low-frequency pufsations are
hidden by the A-weighting filtering normally used by naoise consultants to assess noise

leveds; yet, these pufsations are clearly visible in the linear, un-weighted timea histary

41

|H

it Pascal”. [ Pascal is the unit for sound pressure {Pa}]

*The research s more than just sugeestive, Our saperbencin ol the adverse bealk clfects
roported by others conffems that indusoial wind tarbines cao produce real discomlon] and adverse

health hmpacts. foether research could confirm thot these 1] ellices are vaused by prossurs

pulsutiones exceeding vestihular thresholds, tarelated 1o the gudible Begqueney speclrum bol wre
mgtead related to the response of the vestibualar systeo 1o the ke Degusney neise cmissions, The
vistibelar syatom appears 0 he stimalated by responding 1o these pressure pulsstions ralher

by marion or disease, aspecialiy af low ambienl sormd lovals,

*I'he acoustic enerry [rorn e wind lurbine way found to be: 1) Greater than ar uniguely
disttnguishahle from the ambisot backeround levels, il 2 Capuble of cxccediyg Tenman

]

fatection [hresholds™,

The investigatars concluded:

* Ibid, p. 45.
“ibid, p. 43
H b, 5
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“I'his rescarch vovealed il persens withaut 2 pre-existing sleep deprivation condilion, nol 1ied
to the location nor mvesled in the proporly, van experiencs wichin a few minutes e same
dehilitating health effeels desoribed und Lestilicd w by osiphbors lvfag, near the wind terines,
‘The dehilitating health cffoets were judged Lo b visceead (procesding from inatinet, not nlelleel)

and related ta ar yof unidenlifivd discordsn! physical inpues or sitmulation to the vestibular

syster. | Tealth oftcots wmodersied when dBEG levels fell well belavw the &0 dI5G guideline when the

wind turhing was OFF"

2. Shirley, Brown County, Wisconsin, 2012

The investigation of the Shirley wind project was carriod auk co-operatively by four

different acoustic firms. They concluded:

“The lowr lnvestipgling frms are of the opinion that enough cvidence und hypothesss have bean
given herein o classily LIN and infrasound as a scrioos issoe, possibly alfieiing the luture of the
imclusiey, 11 ghoukl be addressed bevand the present practice ol showing thul witeh fuzbing lavefs

arc magnitudus below the thteshald of hearng ac low frequencios™™

“Thix goupetative ellor has wade a pood start in quantifring low [Fequoney tud

intrasound Jtom wind furbites, Unsgeivocal measrements at the clesest resideaes B2 | Busidene
] are detailed . .. shewing thal wind larbiss notse s present nutside and inaide the residence.
Auny mechanical device has a1 unigque Fegquensy spectrutn, and a wind trhing is simply a vory
large fan and e blade pussinge frequency 1s vaaily caledated by LIPS0 1 the numbuer of blades,

and for this case: 14 BPMAGD x 3 = 0.7 He, The nest siz buenonics are 1.4, 2,1, 2.8, 33,42 & 49

= hid, pp. A6 47,

“Tipfalker, B., Hessler, ., Hessler, 1, Rand, K. & Schomer, P. A Cooperative Measurement Survey and
Analysis of Low Freguency and Infraseund at the Shirley Wiad Farm in Brown County, Wisconsin®,
Report Murnbear 1224121, Issired: Decomber 24, 2012, p. 167,
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[Ne anel ore cleurfy vident . .. Wote also there is hipher infrasoud and LEN inside the
residense i Lhe range of 13 to 300 1z that is anejbuiabis 10 1he pulurs] Qesdbilily ol dypical home

. T
SOEII Loe walls,

Robert Rand reported ill effects (headache and/or nausea while testing and severe

effects for 3+ days after testing,

Br. Paul S5chomer was one of the investigating acousticians on the Shirley praject. In
his report which was attached as Appendix D to the main Wisconsin repart, he

outlined the implications of the measurements of the Shirley Wind Farm:

o “Atmast locations whers these hesllh problens oceuned, the wind turhines were generally not
andfile. ‘I'hat is, these health probiems sre devoid ol nedse problems and concamitant noise

annnvance issuss”,

* Mesicdenls of the nearest house veported fhat thelr baby son, now 2 vears ald, would wake ap 4
timas a night sereaming, This totully wopped upun their leaving the vicinity of the wind
urlines, and he now sleeps § hours and wwakens happy. The fact that these residents larely
repot winid turbines g5 inawdible, and the reported effects on a baby seem to ruka aud the illoess

being caused by eadreme sanovune: ws some have suggested”.

= b Implivalions, il 35 inderred o the residant observations that the ooporiunl elfoets resill

rom very Low regueney nlrazound, ghout 3 Tl ar lower™.

+  “The measurcments support the hypothests developed io that thws primary freguencics sre very

lenw, in the range of severaf tenths of a [lerls vy (o severs] Herle, The coboronce analysis shosws

M thid, p.6.
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that only the very low frogqueneies appear wooglout (he bouse und are cleacly reluled 10 1he

hlade passage frequency of the turbing™

e  “The bouse is acting like a cavity and indeed at 5117 and helow, where the wiave Tenglh s 200 1

1 w 48
or preater, the honse is small comparcd to the wawve Eength®™

o “Curendly the wind lurbines jochesiey presenls andy A-weiphted octave hand duts down Lo 51
He, or [requently 63 e, as o endndntut, They have stated thag the wind furhfnes de not produoee
low lrequenuy soumd eherpias, The resasurements at Shirley have clearly shown that low
[Foqueney infivsound iz clenely prosenl and eelevant, A-welphiing is inadequate and
Enupproprisle for duscriplion ol his elrsouod, | .. The imersational Electro-technical
Commission {TEC) Wind Turbine nwasirement slendurd nevds 1o inchude boib infrasonic

meusurenienls and o standues) Lor the Instrurends by which they are measured,™

On October 14, 2014, the Brown County Board of Health declared the Shitley Wind
Turbine Development “a Hurnan Health Hazard for alf people (residents, warkers,

visitars, and sensitive passorshy) who are exposed to Infrasound/Low Freguency

MNoise and other emissions potentially harmful to human health.”*

3, Cooper: Cape Bridgewater 2014

Acoustician Steve Cooper's study “The Results of an Acoustic Testing Prograrn, Cape

Rridgewater Wind Farm” [26 November 2014Y* was similar to Kelley's project at

4 i, Appendix D by Schamer and Associates Ine.

Ewalkar erat, p.7.

7 Brown County Code 32,01, Brown County Ordinances, Chapler 38, relating to Pakdlc Haalth Nuisanoe
(section (B} Human Health Hazaed): "a stbstance, activity or candition that is known ta have the
potential 1o cause acute or chronic illness or death if oxpasure to the substance, activity or condition if
notl abatead®,

o Cooper, S "The Rosults of an Acoustic Testing Program, Cape Bridgewater Wind Faren,

44 510087850, Prepared for Energy Paclfic (Vic) ity L, Methourme, Vic, 26 Novembor, 2014,
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Bogcne in that he had been called in by the turbine operatar, Pacific Hydro, 1o
investigate noise cormplaints at three houses without restriction and with the co-
aperation of the wind turbine operator and the local residents. Monitaring both
inside and cutside of homes was completed ovor nine weeks using both internal and
external lacations, including a nurber of nights inside peoples” homes. The wind
turbines were shit down for part of the time in arder ta carry out maintehance waotk
an cables, It determined “the actual physical parametars involved in the
measurament, interpretation and assessment of wind farm noise (audlble and
itfrasound) on persoins” In 235 pages with 6 technical ahnexures (491 pages). [t
idantified infrasound "as 2 standard and normal part of the emissions of a wind farim.

The charactar of the infrasonic emissions is identified as being measurably different

fram ‘ardinary’ wind; that is, infrasound generated by/froin turbines consists of trains
of prossure pulses and must be measuered through narrow-band analysis and
interpreted accardingty, Standard measures with third-octave bands and G-weighting

are found to be not valid Identifiers/measures of wind turbine affected wind noise™."”

Using the diarized residents’ one to two hourly ohservations when they felt well and

when they didn't, the study identified ‘sensation’ {including headache, pressure in the
head, ears or chest, ringing in the ears, heart racing, or a sensation of heaviness) as

the major farm of disturbance from the wind farm.

it alzo found a trend between high levels of disturbance {severity of “sensation”) and

changes in the operating power of the wind farm.

The study identified that the infrasound inside the houses was subaudible, Using

narrow hand analysis in the infrasound region “the measerement results clearly show

a perfodic pattern in the infraseund {the wind turbine sighature] whilst the natural

“ Lelter fram Bab Thorne to Sleve Cooper, 21 lanoary, 2014,
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crviranment for infrasound has no such periodic patterns”.”™ Cooper calfed this the
WS fwind Turbine Signature) which is not present wien the turhines are shut down,
Like Kelkey, he observed that the WTS is characterized by modulation. By including
narrowhand analysis in the description of the acaustic environment, the study
confirms that the infrasound obtatned in a wind farm affected environment is

different to that in a natural acoustic environment,

o "when placed in the concepl of 2 dBORTS ) curve, here 1s agreetoeni with he infrasound

compnnants of the turhine pereeption nomminsled by Kelby m 14820
«  “In medical studies, che dBEAD lovel meganroment inside dwellings is of no assistanca in such

studies. ., - The ose af dBEAY for Bhe assossmenl of Turge industrinl wind lurbioes doss not

address o frequency noise (LF} or infrusound due o the Siller chacactaristics of the A-

wetghling curve™.”

s “Ioyesligations inm the infrasonnd issue associasted with flie wind turbines alao reguire
consicderarion ofthe nofse leveks inside buildings, In some coses (he iernad noiss levels are
hivher thon external, whilst for nther sites the intermal levels are nunginally bulow thal recorded

o 53

externally — bl not e the extent as the reduction in dB{A) valoes",
He found as Kelley had, from testing inside huildings that
¢ e to building elements baving an olienuation al low-fraquencics muoch bwer than thal of

high frequencizs, the exlorpul gpeelrn Iovm oulside a dwetling chanpes in its spectral shape

when messured foside & dwelling, such thal whesrg Lhers 15 2 froadhand noizse outside then

hid, p. 215
M thid., @

™ thid., p. 220,
* Ihiet.
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inside the dwelling the noise boeomes predominantty o low [requeney avise by the clminsation

of mid und hiph frequency u:f:-mr:nnmarns"'.hq

Monitaring during the shutdown period

o permilicd fhe opporowity to abtain noise data of the oaeal cavironmenl woduer varioos
wind condiliong, which would nol he svaitable during normal aperations beewse ol il
epeniliva ol the lurbines, The residents” ahsereations dutiog the shutdowas perieds identify there
wils o spprectable mpact I terms of naise, vibration or sensation instde the buildings or the
axlermal vard area” >
The shutdown also allowed Cooper ta make the same differentiation Keiley had
between the characteristics of the infrasound emitted by the wind turbine (called the

Wind Turbine Signature-- WTS) and the naturably oceureing background infrasound,

“LAilising e Cape Bridgewater narvawr band resnles superimposed onte the 123 octaee band
eastlls shuws Llhore 13w dilforonce hetiveen the natural erceironment sl o wind o affzeted
environtrieal in lhe inlrasound regioe. 'Therefare ane cannol ofaim thet infrasoundE levels 1o the

nafucad cnvivommenl arc similar to that of wind farm e lleeled eoviromments.™

The unigue infrasound 'wind turbine signature’, was found to be present in the

homes, and lirked it ta the diarized 'sensations' felt by the residents,

“When placed in the conecpi of a dB{WTS) cwrve, there is apresmisn! with il nlTasound

componeats of Ut lurhine perception nominated by Kalley jn 198225

* 1hid,, p, 46,
* \hig, p. 53
"% thid., p. 197.
i, oo
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It February, 2015, Ov. Paul Schomer wrote of the Bridgewater report:

“This sfudy lirels thal [hese 6 people zense the aperation of the furhine]sh vin viher pathways than
huwring o seaing, and that the adverse reactions 4o dhe eperalions ol the wind turbineds)
currelules dirsctly with the power outpat af the wind Lerbineds) and Lairly laege changes in power
walpul.

Adkempls miay be mude do obfuscare these simple points with such wrgumenls g it cannot be

proved thal inftu-soud i 1be caese of the discomfort. But that again is u specious argument, The
fmmoelant poinl here s that somethiag 18 coming from the wind turbines o alliol thess people aond
that somelling increases ur decreases s the power putpaet of the dochine inerouses or dedrenses,
enying infraesound ss the upenl accomplishes vothing. ftreally does not mistler whed the
pafoway is, whether il 1s infra-sound o seme new form of rays or eleolre-nasgnetic ebd coming
off the turbine blades, 10 he trbines are the cause, then the windfarm is responsible snd nveds Lo
fix it Anyonc who Lrufy deubls the results shold weant to replicate this sedy wsing independeom

acnastical conssullants ol soeme ther wind Taem, such as Shirley Wisconsin, LT3A, where there ars

residents whe are sell-selecled as belng very or extremely sensitive w wind nnbine ueoustic

ersgiong®, ™
“some may ask, this is enly & poople, why (s € 50 Impodam? The answar is that up eolil oow
windfarm aperators have said there are ao known couse and eflict relations hetween winétam

clssions and 1he responae of peaple Biving in the vicinidy ol the windlBem other than those related

Lo visaal angdfor audible stimueli, and these lead 1o some Dicker which is treated. and *some
samuyamee with hodse,” T'his sindy proves that fhere are olhor paboways that allect seme penple, at
Tesst 6, The windfoim aperatar simgly cannot say there are ne known slleas s oo knosn peaple

affected. (ne person adliscted Is 2 ot mors than none: the existones of jusl one causs-and-effect

™ Stharmes, P. *The Results of an Acoustic Testing Program, Cape Brldgewater Wind Farm
Prepared for Cnergy Pacific by Steve Cooper, The Acoustls Group
A Review of this Study and Where |1 15 Leading®. 10 February, 2015,
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putlbracay B4 a lot mare than none, ¢ only takes oos example Lo prove thal o broad wsseriion i nol
true, and that is the case here, Wind farmes will by in the position where they must sayv W naay
affect snme peaple,” And repulalors charged with proteoting the el and weltaee of the
citirenzy witl not ba able 10 say ey kiow ol no adverse elfeets, Ruthor, W they choose to support
the windfarm, they will de s0 knowing thal they muy nol be proteeling the heabbh and welfare of

alf tha ﬂfﬁ?-&r!ry’”,"'”

Stephen Ambrose gbserved thal the carrelation of human respoinse journal entries
with scientific waveform analysis in the Bridgewater study clearly shows hearing is
not limited to audibe sounds and that it goes far beyond the 1980s Neil Kelley et al.
studies that identified eperating wind-turbines can produce airbarne transmissions

that humans detect as “sensations™.™

TV. Medical evidence on chironic infrasound exposure

World Health Qrganization: cohcerns about low frequency noise exposure

The 1999 Warld Health Organization (WHO report "Guidelines far Community Nojse”

maies the folfowing abservations:

o “Lshould be neled that o eee propoction of low-frequency component fn @ noise may increpse

i "
constiderabb the adverse effects an health™ ™

AU

s The cvidence my love frognancy nofse is sufficiently steong o waerant Damediale concema™

= Scharmer, B "Furthar comments on the Cape Bridgewater Wind Farm Stedy--uddying the waters
The Cooper report on the Cape Gridgowatar Wind Farrm. 2015,

" ttaphen Ambrose letter to Steve Cooper datoed lanuary 22, 20603,

L Berglind, B, Lindvall, T, and Schwela, O, Ed. "Guidelines for Comammity Noise”. World Health
Qrganizatlan, Genewvs, 2000, p, v,

 Ihid, p.35.
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s I ghould bu noled that fow-frequency notae - - can distorb real snd sleep even al low sond

1 A3

pressurs levels™,

s “Oiher primesry plysiologieal effects can afza be induced by naise during sleep, ineludiog

= el

increased blood pressres; inereased heart sate; .. vasoconstriction; .. cardiac arrhythmia™,

& “Bpecial sttention shoukf also be given G ke Tdlowing considerations: . . .
. Bourees with low-lreguency compongnts, [$leen] disturbances may accur ovon thoegh the

siund pressure level during cxpasurs is bedow 30 13475

o  vafter prolonged expasure, suzceplible imdividuals in the genesal population may develop

perenanent offects, sueh as hypertensivn and ischasmic hearl digease, , ™

«  “larnoise with g large proporlion ol low Fegquency saunds a stilf lower

guidaline {than 304BA) s reeermiended, "

" wwhen praminen [ow frogqueney conspeneals are prescal, noise

eneasires based on A-welghting arc josppropriale.”

The DEFRA Report, 2003

“& Roview of Published Research an Low Frequency Noisc and its Effects™ by

Leventhall et gf. published by DEFRA in 2003, stated:

" thid, p. wiL

M thid., b, K.

5 bl . P8,

®bid, p. ». S0 Babisch 1998 a; Babisch 1998k; Bahisch et al, 1939; and Thompson, 1596
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+  “The offects of tnfrasonrd or dow frequeney ootse aré ol parlivular coneemn becase ol
parvasiveness dos 10 numerous seuccss, vllicienl propagation, and redueed cfficiency of many
strucharas (dweellings, walls, aod bearing protcolion) i alencating Jow froquency noise

= 07

coempared with other nolse”,

= “Exposure to low fregquency noise in the home at night couscs loas of sleep”. ™

In the 2003 DEFRA report he noted:

* "Il is posyible that body organs resonate within the lovr freqoeney ranga, Comgdainants of low

i

Lregueney nogse somctimes report a fecling of vibratinns through their bods®,

Citing the work of Inukal et o, (2000} and Makamura and Inukai, {1998}, Leventhall

nated that there are

“loaw mrain subjective factars in response b low frequency nodse: suditory perception, pressare

N

oa the curdvwn, pereeption through the chest and more peneral feefing of wibeation™,

His repart concluded:

= “There i e dowbt that sone hamans expnaad to infrasound expevience abnotinal ear, CNE,

and resomanes induced symptoms that are eeal angd steasslul, 1kls Is ol recognised by

invesligalors or thair treating, phsicians, and properly addressed with vnsderslaonding sns

Le levatihall, G, Pelmear, P, & Benton, 5. “A Review of Published Bosearch on Low Freguency Boss
and its Effects Report for Delra”, Published by the Departrment for Eaviranment, Food and Rurat
Affairs, (DEFRAL, BAay, 2003, p. 54.

* Leventhall &t o/ DEFRA revicw, p. 54.

& Leventhall, G, Brown, F, and Kyriakides, K. * somatic responses to low Freguency noise”, Proc 104,
hetacdrldd, 1977,

™ | ovemithalt of e DEFRA review, . 32,
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svenpalliy, a psyebologicul tenclion will Tollow angd the patient™s problems wifl be

-
compoinded ™,

Vibrations of 0.5 Hz to 80 Hz have significant effects on the human body

As pointed aut by Professor Alan Hedge, of Cornell University,

“every ahject (mr mass) has a resonant froqueney. When an objoel is vibraled al 115 resozimoe
frequency, the maximeam amplitude of its vibrulion will be gresder than the origins] amplitude (e,
the vibiration is ampdificd). Vibrations in the frequeney range of 0.5 He Lo B0 Fe have siprifican

eifeets on the uman hody™,

“Individual bocly members and organs have their own resonant ffegqoeneies aod du nol vibeade as
a sinele mass, with its own natural frequency. This camses amphificalion or sdlemualien vl inpul
vibeations fwv certain parts of the hody due to thelr own resomant Fogqeencics, Vibralions belwaeen
2.5 and 3 117 penarate strong resonance in the vortehee af e neek and lember region wilth
asnplification of up go 2404 Yihratinna hetween 4 2nd O He set up resenaoces inthe lounk with
umpdilicatson ol ug Lo 200%, Vikeations between 20 and 30 17 set up the stromgest resonaoo
bustweeer Lhe bead ae shoulders with amplification of oy o 330%,

Whole body vibealeon may cream cheonic stresses and sometimas even poemanent damage L the

affected organs ov budy parls”,

150 26321 {International Organization for Standardization) Human Responze to Whale
Body Vikration {WWB) [parts 1, 2, and 4] sets limits to the maximum possible exposure
allowed for whole-body vibration including “severe discomfort boundaries’ for 8-hour,

2-hour and 30-minute WEBY exposures in the 0.1 Hz to 0.63 H2 range.

Wi, P
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“The cxposare linat 15 the lowest for frequencies hetween 4-8 Hz because the human
body 15 mest sensitive to WEY at these frequencias, Suspected health effests of whole
bedy vibeation fnclude: blurred wision; decrease in mamual coordination; deowsiness

feven with proper restl; low hack paindinjury; oo™, ™

In 2006 Leventhall commented that "fluctuating audible sounds ar amplitude
rodulations are the routineg characteristic of WTs and may be disturbing and
stressful to exposed individuals”.

At 3 public hearing in Wisconsin in 2009™, Leventhall stated that he was happy to
accept the symptoms reported by individuals living near wind turbines including sleep
disturbance, headache, tinnitus, ear pressure, dizziness, vertigo, nauses, visual
blurring, tachycardia, irritability, problems with concentration and memory, and panic
episodes associated with sensations of internal pulsation or guivering when awake or
asleep, "as they have heen known to me far many vears as the symploms of extreme

-
TR

psychological stress from environmental noise, particularly low frequency noise”,

How sleep disturbance undermines health

In a 2014 article in the Lancet, Basner el ¢f, confirmaod:

# Hedge, &, “Motes for students”, Department of Department of Desigh and Environmental Analysis,

[p.d-3.
7 Leverthall, G. “Infrasound from wind turbines: Fact, Tictlon or deceplion?” Conadian Acoustics, 34,

29-36, 2006,

"qLE'.fE*r'IL'haII, G, “Wind turhine syndrome: An appraisal Hearing before the Public Senvice

Cenmemission of Wisconsin™, 2009,

2 Howrewer, in spite of these earlier statements, 'rofessor Leventhall has subsequently appeared as an
expert withess in various court procccdings for wind develapers, Leventhall's evidence asserling that
Lhe nocebo effect was causing the reported symptoms was most recently heard in the Goll Crock case
hefare the Albarla UTEes Commizsion in Novernber, 2013, Rick James has observed: “The studies and
reparts by acousticians nol afliifated with ar sponsored by the wind industry warrant substantially
more weight bocause they are less subject toissues of ‘proup think' or confirmation blas".
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e “lividence of the non-auditony effeets of covirsamentsl nudse vxposuce on public heatth is

praviap, Observational and cxperimental stadies bave shown thal noise exposute l2ads (o

aomoyance, distuba sleep and causes daytime sloepiness, allicls paivnn vulootees atd staff

parformanee in hospieals, increases the ccewrence of hyperlension snd curdiovascolar disease,

and impairs cogniive pertoemance in schonlchildren®, ™

“Sleep dislurbunees 35 thoughe o e the most deletzrious non-aeditory cfivel ol crvironmental

noiss expogery ... becavss undistebed sleep of a sufficient lengh 15 neeked for duylime

wleriness ind purlormance, guality of Fife, and health. MHuman heings poreci, evilisbs, und

reuet Lo environmental sounds, even white asieep™.”’

*Tuken Cegother, e present peview provides evidence that noise not only causes dnaevuno,
sloep distorbunce, or reductiors: o guality of Life, but also conofluees to a higher prevalence ol
the muowst imperiaml escdfovascular eisk Vactor avterial hypertansion and the incidence of
cardiovascelar disvases, The evidence supparlitg such contantinn is hased o an established
ratfonate supporicd by experimenial laboratory aod observational field studies, and a number of

epideminlogical stadics. Mulu-unslyses have been carried oul 10 derive exposure—response

relatiomslyips that can be used for quantiative health itmpact assessments, Mofse-induced slzep

diaturbance constitutes #n impuorlund nechunism on the pahway fom chronic noise exposure to

the deveiopment of adwverse health ellcols, *

T Basncr, M, Babisch, W, Davis, &, Brink, M, Clark, C, Janssen, S, Stanstold, 8. “Auditary and non-
auditory effects of noizg on health. Lancet 2014; 383: 1325-32

T pasner, et ol “Cardinvaseular affccts of covironental noise exposure”. Moise fferature review
20112014, 835

* Minzel, T, Sori, T, Babisch, W, and Basner, M, “Cardiovascular effects of apviranmental

noise cxpasura®, Eyrogean Heorl Journad (20341 35, B29-836.
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How subaudibie infrasound is perceived in humans

in 2004, H. Mpiler and €. 5. Pedersen™ of the Department of Acoustics, Aalborg

University wrote and article on "Hearing at Low and Infrasanic Freguendias™:

«  Theear is the primaey organ or sensing ledfasound (. the percelved choarselsr o0 @ sowod
1hat changss with decreasiong lrsquency, Pure lones beootne sradrally less comdlnooes, {he
1onal sensalion censes arounsd 20 Hre, and bedow 18 He 3L iy possible 1o perceive the single

cviles uf The sound, A seisativn of pressure vl ke vorfrums wlso veours, The dyviamic mage of

L suddoey syslen deervases wilh decreasing [requency™.

& The hewsing becomes gradually less sensilive for decrcasing feguency, bul lbere is aa
specilic fwuency ol which lhe heariny slops, Despile the general undesstanoding thal
inlresod 35 mesfibde, humsns cun percelve sound also befow 20 He, This sppiies e ull

humans wilh o sormel beanng orean, and ool jus, oo few persons, Thoe perceived characier off

Lt goneed chunges sradualfy wilth reguency, For pure (ones the teos] chavaeter and tha
sengHion ol pilch decroase wilh deereasing (Teyueney, wnd they both vease sround 20 He,
Beloww Lhis [reguenicy Lones are perecived ws discoolmeows, From scoomd 19 He and Jower 10 e
possible o lollow snd counl the single eveles of e wone, and fhe pereeption chaoges e o
gengation of prossre at the cars. At levels 20-235 14 above threshold it is possible to focl

vibradions fn variows parls of the bady, e e lembar, burtosk, thigh and calf regions™*

# A feeling of pressire may oceur (0 the apper part of the chest and the throat region.

Spnntaneoms reagrions feom suljacts and visitors in the aathars laboratory os wekl g thedr owm

" hsfler, H & Pedersen, ©. “Hearing at Low and Infrasenic Frequencies”, Department of Acowstics,

Malbony Unlversity, 2004, F. 54,
¥ Ihid. pp. 54-55.
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cxpurience srzpest that vibretactile sensations and  fecling ol pressies may also socur motwe

upper parl el the chest and in $he theeat region™. !

s Tt hag also boen showr thal the keariap thrashald may bsve s microsliuciuce Hial causes a
person Lo be especinlly sensitive at cerain frequencies. These lwo phensmena may explain
ohservations from vase shalies, where individuala seom to be annoyed by sound that is far

el the ool hrestuold of Beneine®,

v “Inoaddition to direet deleelion, mlrasound may be detected through amplilude modalation of
soured at higher frequencics. This modulalion is caused by the mercement of e cardrum ad
rojddle-ear hones induced by dhe inlrasownd, which resilts in changes of ramsmisston

properties, . ., asound, which & insudible Lo sonue people. may be lond to athers. There s o

reasonabfe apresment betwien dula alse below this frequency, and contours have been

proposed down to 2 EEE

o “Under cenadn acmospherie conditions, oz, emperalire nversion, the noise may be mare

aomoving and—in particolar e low-fregueney puct—propagate much fierther then usually

|
dys e ™,

In a 7-yoar study that collected acoustic data at a humber of the homes, so that
cumulative acoustic exposures for some study participants could then be estimated,

Robert Thorne concluded:™

M pagller & federsen op, eft. p. S0

* thid, p. 55.

& Mallor, H, Pedersen, C. “Low-frequency wind-turhine nofse’. J Acoust, koc, Am,, Vol 1253, No, é,
June 2011, p. 3743,

B Thorne, B, "Wind Farrm daise and Human Porception A Review”, Bolse Measuremeant Sorvices, Pty

Ltd, Cueensland, Australia, 2033, p. 92,
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*  "The dindings sugpest thar the individuals living near the wind farms of this smdy have a :
degrasled Healib-Felated Crualine of Life throuph anooyanee and sleep disruption and chat their
health is significantly and sarfously adversaly alliocll Charmed) by noise. Based an the results
ol the sludy il is arpued that, when expossd 10 wind o noise and wind nobine generated air
pressury varlations, sone individaals sl more likely 1ban nol be so affceted thar there isa

known risk of seciong barm {also wrmed ‘signillcand adverse offoct’y to health,™

Missenkatm & Hanning

In 2012, two medical doctors™ published in a poer reviewed journal, the findings of
their stratified cross-sectional study involving the health effects of persons fiving
within 1100 meters of the Vinylhaven and Mars Hill Wind Turbine Frojects in
Aroostook County, Maine, which censists of 28 wind turbines.” They also presented

their research at the 10th International Congress on Noise as a Public Health froblem

(ICBEN) 2011, London, UK. They concluded:

“The notse amizsions of IW Ts dizlwbed the sleep and cansed dagtime sleepinass and lenpaired
mental heafth in resfdems living wilhin |4 km of the b W1 Tnatallatians seudied, [ndusieial
wind turline nodae is @ [urlher source ol eovironmental noise, with the potential 1o hotm bunen
health. Chareant repizlations sevm (o be mswfeient to adeqoately protect the human populaiion
living close 1o 1% L's, Qur reseirch suggeats that adverse effects are obssrvad a1 disluases even
Pheyond 1 ke Furlher rescinvel (s necded to determine at what distances dsks beoome negligahic,
as wetl a5 to belter vslinuue he portion of the popudation suffering

Trom adverse effoets atf a piven distance',

5 Michael Nisserbaum w0, Marthern Maine Maedical Canter, Farl Kenl, Maine, USA and Christapher
Hanning, ME, BS, MD, University Hospitals of Leicester, Laicestar, LK,

* Missenbaum, M, Araminl, i, Harming, D. "Effects of industrial wing tuthine nolse on sleep and
health”. Moke and Health intersctona! Jownal, September-Ootobor 2012,
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I a swarn affidavit befare the Court of Queen’s Bench Judicial Centre of 5askatoon,

Saskatchewsan, Br Missenbaum stated:

“H is iy profassional apinion that there is 4 high probabalily of signiticant adverse health ellzcls
foor thase whose residensee is focaled within 1106 meters of a 1.5 MW torbine instullaion fased
upon the experiences of the subjeet group ol individuats living in Mars Hill, Mame, I s my
prolsssicnal opinion, hased on the busie modicad peinciple of having the exposurs Lo @ subsinie
proven nosious at a piven dose befiwe dsking an wddiional sxgposure, that signifseant sk of
uelverse heallh effacts ave likely to oceur in g signilecan, subset of people ot to at lewst 2000
melor: away fom on industriz) wind aobine instaliaiion. These health concerns include:

v Slecp distwrbances/sbeep deprivation and the mollipl: illnesses har caseade from chronie steep
dizturbanse.

s These el vardiovasoular diseases medialed by chromically locreased levels of stross
henmoncs, woight chuneed. and metabolic distmbances inckuding the continuam of impaired
glueese leleranes up eo diabetes.

v Prrchologicud slresses which can result in additions! eilevls induding cardiovascutar diseass,
chronic depression, soger, and ather psychiatric symplomalology.,

+  Increased beadaches.

«  Umintentionad wdverse changes in waiphe,

s anditory and vestibulur gystem dislurbaoees.

v Ineressed requirement for and use ol preseriplion medication™.

Surnming up by a medical docter and sleep specialist

Or. Christopher Hanning 85¢, MB, BS, MRCS, LRCP, FRCA, MD has served as Dircctor of

the Sleep Clinic and Lahoratory at Leicester General Hospital, one of the largest sleep
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disorders clinics in the UK.* in 2013 he presented the folfowing evidence undar oath

to the Alberta Utilitfes Commission Hearing for the Bull Creek wind developrent.

&,

His opening statement provides an appropriate summary of the medical evidence®

T do ot think that there is uny Jspole dhat adequate sfeep is essenlial lor bumem Tealfh and
wall heing. Thara is n vas Hlerslore on the effects af aleep {955 on brain [unction, the heart and
circulation, metabulism Lo omme but & fewe Arything that vauses sleep loss will lead o il

heaith.

¥I'do not think the, there i any dispute efther that wind tetbine noise conissions can distrh
aleep andl thul 1his is e pringiple reason far sequiring @ separstion distance between turbines
and hames, The sepunsdion distance Is determined sither a5 un welual winimon diseance ar by
reference lo g valeubuicd noisc Tevel that has been devmed Lo be ueceptable. The accaptabde
roise level is duerived [rom a varieny of sources, in padticulir sludies of the offects of traffic
nodae. B sl be nomenzbered that the acsaptalble solss kevels wsed in regalations and poidelioes
refating 1o wind wrbines have only been derived from wheoreiicad constderatinns and not from
expelimment ul actual wind turbine sites with aclual people. Thitil recently, thera has been no
experimenlal vord lecalion that the recommenced nodse Jovels are in fact safe and have no

discerouble Impact on human sleep,

* He has scrued as first Hoharary Secretary of the British Staep Suclety; Chairman of the Primary Care
Seep Group; Examiner Part Il (Primary) FRCA Examination; Regional Advisar to the Royal College of
Anarsthellsts; Member, foyal Collegn of Anaes|hetists Advisory Appointrionts Cammlites Panel:
Member, Roval Colfepe of Anaesthetists Hospital Acoredltatlon Panel; Chairman, indepandeanl,
Research Ethics Commliitee, PPD Pharmaco; Medical Advisar, UK Narcolepsy Association: and Chairman
and "anellist, Gencral Medical Councll, Fitness to Practice Pancis.

e Dpaning Statement af Or Christepher Hannlng BSc, MB, BS, MRES, LRCP, FREA, M, Alberta Utilities
Cormmission Hearing for developrent of wind power plant and associated substation in the Provost
area {Oull Creak™). Procesding Number 1555 18:th Movernber 2013,
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“In my vxpelt opiaion, there I now mwre than sullicient evidance to eoneluds thal swind wrkine
maisc npairs the sleep and health of residents Tiving ul dislances preater than those proposd i
the projecl under consideration. There is a real dsk do the sleep and bealth of any resideal liviog

within [L5km olu turbine, | base this opinion on three muin sivands of evidence.

“Teirst, the weedodal svidence, 130 Phiflips has dealt wilh this s [ will nat deal with Jorther with
it except 1o slule dhat ! lind 3t convineing, Secordly, the vurious genseal stinveys taken arowd
wind wehing inatalladivns including those of Pedersen and vun den Berg io Larope and marc
recantly by horrts and Schnuider in Auscraliz, all of which peinl lo problems with sleep e did
not use any speciic sl instruments Lo sleep quality. Again, T nd e weipht of evidence

ganvincing as it all poinls in the satese divection,

Thirdly, those studics el hove used contret pronps and specifte esl nstouments for sleep.
Shepherd's peer-reviewed study wsed Lthe WG Quality of Life test inslrumenl which inclndas
elements rekarad to steop and shews uncguivocatly that those 1iving wilhin whew 14km nfthe
turbines had a Fewer quakity ol lif thun those living several kilomutres sway, De Nissenbaum’s
pror-reviewed study, to which I coalribuied and am an author, shewel convineingly that thase
livimg wiliia about 1.5k of wind (urbinus hudl worse slesp than those vinge soveral hilomedres

wwity, This sludy lookad at two different wind lubite feilities,

STt Bigelow's sludy, spansoeed by the Ontario Guvernmenl a1 3 wind mrbine sidvs, used
similar sleep specilic sl nsteuments o the Missenbuum study. The resubts are vory sinilar und
comfirm thal the vloser one lTves g0 wind turbine nstalblion, e more [fkely you are 1w bave
poor sleep. This sludy is commplee and the results have buen proseilad 63 a poster. Tr Ollson
has, mast unfaithy, characterized this a3 a studant study. Tl s nol. The poster presents the reaudls
uf the largest study thus Bar 1o caumins the effects of wind turbine noise on slesp using teat
instriments specific for slowp condusted by experienced investigulors who gonsultad widely in

desipning the study including wilh myself 18hutarth’s [the developer's| witnesses claim that
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Lhere is irsubticiont cvidence to prove o causul link belween wind tbine noise and sleep ;

disrupteon, Tho anly snidy o wined lurbipe noize wod well being which deea not demansieals
birm s that of brocrek. The study group indluded sebjects nat expesed to haebing noise uoml
lhe conclusions are not justified by the dalu. Every other study shovas haem, Theee is no single,
well comducred, contrnlfed and reliable pivee of origiwal reszarch which shows that wiod

lurbires donot cause harm ol 1be distaaves proposed here. Mot one.

“With respect to causality, ullecled subfects amprove when expostire ceases aul refupse when
cxposure restars, This js prima luede evidenee of cavsafity. T he studies of Pedersen us well ay
those of Missenbaum and Bigelow show o clear dose-response refationship, This loo is prima

tacic evidance of causaliyy,

“Tam not a bawyer but muy work wilh the Thiited Eingdom Generad bedical Couneil gives mv g
ennd anderstanding ol siadunds ol prood. Tn a sitaation such a3 1his where the consequence of
the wrang decisicn is highly lkely Lo be harm to the nearby resiclents, the eivi] standurd of
pronfis appropriafe. dbe bulinee of probabilities. In my expert opinior, the selenlilic vvidenee

more than meets this evidentiory Lesl.

“Wwind turbine noise fom (whines of the size proposed o the project under censideration has 2
high rizk of disiurbing 1be sleep and impairing the health ol those living withio 1,.5km. Thare
are at ksl 23 coeupied propurtics meeting this criterion amd [ advise tat the progposal he

relusedd L suliwuard the accapants®.

Conclusion
Based on the infurmation presented above, infrasound genarated by wind turbines
must be considered a potential direct cause of the adverse health reactions widely

reported from wind turhine host commiunities.
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Now that s0 many indicators point to infrasound as a potential agent of adverse
health effects, it is critical to re-examine the approach to this 2spect of wind turhine
operation, rovise regulations, and immediately implement protectiva public health

measures based on the precautionary principle.
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ABOUT THE AUTHOR

Eeith Stelling [s an Independent researchar and writer with many articlas on health issues published in
Canada and the Unitesd Kingdom.

After praduating from Mchaster University with an Honours B.A, gnd b4, he completed three years

of post graduate studies at the Schouol of Phytotherapy In Fngland, obtaining the Diploma ln
Phylatherapy and becoming the first Canadian momber of the National Institute of Medical Herbalists
af Great Britain and the College of Practitioners of Phytotherapy (England). After returning td Ontario
he taught courses; ran his own practice and founded and edited the Canadian fournal of Herbalism, He
also served asa peer reviewer on the editorlal board of the British Journal of Phylotherapy, and as a
member of the Governmenl of Canada Second Expert Advisory Committes an Horbs and Botanical
Preparations, presented to the House of Commens Standing Committee on Health, and contributed 4
number of monographs to the Canadian Pharmacists Association and the Canadian Medical Association
guide ta botanical medicine [Chandler ¥, editor. 2000, "Herbs; bveryday Relerence for Health

Professionals’).

After retiring to rural Bruce County, he became aware of the health and environmental issues
associated with nearby wind turbines and has spent the last nine years researching these concerns, He
was appainted a citizen member of the Multi-municipal Wind Turblne Working Group comprised of
alected municlipal coundllors from Bruce, Grey, and Huron Counties. Ho was a founding member of
Wind Concerns Ontario and in 2008 he formed a local conservation group, *The Friends of Arran Lake®
with the aim of preventing the significant wildlife hahitat in his neighbourhood from being degraded by

d wind turbine development,
His resparch papers includa:

Stelling, Keith (2012), "Questlons arlsing from the Auditor General's 2011 Report an Renewable
Energy Initiatives™,. With comprehensive and detailed evidence gathered independently fram inside
the Ministry of Enargy— much of it provioushy unavailable to the public— the Auditor General’s Report
unambiguoushy challenges both the rationale and implementation of the Green Fnergy Act, The Act has
heen promoted as a mechanism for cutling greenhouse gas emizsions, increasing job opportunitics,
and crealing a compelilive business environmeant, However the Auditor General’s investigators found
[ittle evidence that these abjectives have been or would be realized.

Downlaad ariginal document: “Questions grising from the Auditor General’s 2011 Report on Renewable

Energy Initigtives”

Stolling, Keith (2012). “Is the Ontario Ministry of Matural Resources undermining our environmental
|egislation? Recent issuing of "Cverall Benefit Permits” by the Ontarlo Minlstry of MNatural Resourcas
allowing renewable energy companies Lo damage and destroy habitat of endangerad spocies raises
concerns thal the MNRIs not fulfilling its abligations under the Endangered Species Act {2007},
Download original document: “Is the Cntario Ministry of Natural Resources undermining our
gnvironmental legislation?"

Stelling, Keith and PMetrig, Scoll (2001) “Threats from industrial wind turbines to Ontario’s wildlife
and bladiversity”, Industrial wind trbines de not have a benign environmental foot print as has been
claimed. Co-authored with biologist Dr. Scott Petrie, Executive Director, Long Point Waterfowl and
Adjunct Professor, University of Western Ontario, it lists the adverse environmental effects from
industrial wind turbines including habilal fragmentatlon and habltat loss, wildlife disturbance and life
histary disruption; bird and bal abundance declines; disruption of ecological links resulting in habitat
abandonment by some species; loss of population vigour and overall density resulting from reduced
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survival or reduced breeding productivity-- 8 particular concern for declining pepulations. The
cumulative effects af multipla an- and off-share wind developments have nal beean considerad.
Download ariginal document: “Threats from industrial wind turbings to Ontario’s wildlife and

bindiversity”

Stelling, Keith (2010), “What went wrong with Ontario’s energy policy? Comparing spin and reallty™.
By referring to the ccanomic experience of those European countries that have vigoroushy promatod
wind energy over the last two decades, this report demonstrates that the decisions of the Ontario
povernment did not take into consideration the reality of introducing large scale industrial wind energy
onta the gricl, In fact, the government’s enthusiasm to embrace what it claimed (o be cheap, “clean”,
enviranmentally benign electricity at the same time as diminishing C02 emissions appears to have
ignared all the realistic warnings from electricity production professionals it received. (Predictions af
rising electricify costs and fob losses hove becaome reality with Ontaria having the highest electricity
ensts i Marth Ametiea), Download original document: “What went wrong with Ontarlo’s energy

poficy?”

Stelling, keith and Krogh, Carmen (2009}, “Summary of Recent Research on Adverse Health Effects of
Wind Turbines”, Authorlties and politicians In Ontarlo have been repaatedly warned that industrial
wind turbines are having an advarsa effect an the health of those living nearby, Health complaints ara
not poculiar to this province but are consistont throughout the warld wheraver large industrial wind
turhines have been installed. Contrary to the claims of the industry, there is a growing body of pear-
reviewsd research substantlating these heslth claims. This report attempts o catalogue the most
recont. A ganerally gcknowledged malar concert abaut wind turbine disturbance centres araund the
ow fraquency noise prajected from this heavy industricl machinery. Until recantly measurements of this
type af noise hove seldom been carded out near wind turbinegs, There is already ammle scientific
evidence thal fow freqguency nolse s o catise of sfeep disturbance in humans, The evldence also
suggests that long term expasure normally leads to serious health problems. Reseorch an animals
indicatas that hosic survival functions such as hunting, self protection and reproduction gre interrupted
by law frequency nofse exposure. Download origingl document: “Adverse Health Effects of Wind

Turhines”

Stelling, Keith {2009). Submission to the Standing Committee on General Government of the Ontario
Lepislature; “A question based formula for revising Bill 150, The Green Energy and Green Economy

ALt”,

Stelling, Keith (2008), “Arran Lake Wetlands Complex: a study of a sensitive wildlife habitat under
threat”. An 82 page study of an important migratory stopover, which is also a functional natural
heritage systerm, and 15 cormnprised of three provincially slgniflcant ARSls {deslanated areas of nalural
and sciantific interast]; illustratad with phatagraphs of the area; listing 21 specias at risk and how they
would be threatened by a proposed wind turbine dovelopment.

Stelling, Keith [2007) “Caleulating the Real Cost of Industrial Wind Power”

An information update far Ontario Electricity Consumers Studies challenging the assumption upon
which the ecological value of commercial wind poweris based: that it does not reduce carbon
emissions hecause [ requires fossl-fuelled back up; that wind energy s nol cheap bhul very expenslve
anel will rafse consumear alactricily costs 1o economically destructive levels, Download arlginal
document: “Calculating the Real Cost of Industrial Wind Power”
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Lall? 2. Une enquete ad Canada par keith Stelling. La suite,

L' acousticien Rebert Rand a subi le syndrome edlien de plein fouet en demeurant une nuit dans la
residence qui est 3 500 m de {'eslisnne et I'auteur en tire kes conclusions suivantes .

Les turbines des ecliennes peuvent produire des makaises certaing et des fonseguences sericuses
pour ka Sante,

Toute personne etrangere aux riverains peut penetrer dans la maison impactee pat ies ecliennes et
eprouver au bout de quelques minutes les memes symptomes decrits par les riverains.

Les symptornes ressentis par Rand elaient instinctifs et non elabores & partir de IMintellect. ik
resullazient de la stimutation causee a 'ereille interne aussi appeliee vestibule de 'areille.

La sensation penible dimingant quand le bruit se situait bien en dessous de 60dBG.(penderation G}
guand la turbine cessait de marcher,

Maintenant |'auteur evoque I'enquete de Shirley Wind Farm dans e Wisconsin egalement enterprise
par Rand et un collegue en 2012,

Les ecliennes emetient un spectre sonore complet qui camprend les infrasons. C'esi-a-dire 3Hz et
bien en dessous. 51 | ‘on considere que le sauil d'audition est 3 20 Hz en effet c'est inaudible mais cela

peut gueand meme stimder [ oreiile interne,

On pelt meme calculer la frequence au passage de |a pale avec la formule BPM (rotation par
minute) . RPM/G0 x nombre de pales. Pour Shirley Wind Farm cela donne : 14RPM/E0x3= 0.7 Hz |l

parle des & prochaines harmonies :1.4,2.1,2.8,3.54.284.0.

Alintericur de cette maison investipuea il se trouve aussi des infrasons plus eleves ainsi gue des
sons de basse frequence de 15 Hz 8 30 Hz qui sux proviennent de |a flexibilite naturelle des muys,

En fait tout vibre dans ce logis suite aux freguences emisos,
C'est un probleme de frequences gui cree |es malaizes et jamais un probleme de bruit.
On en vient 3 une autre enguete : Cape Bridgewater Wind farm 2014 ;

L'acousticien Couper note que |es infrasons enregistres presententun «  pattern « unmodele
identique qui se repete par periode, C'est ce gu'il sppelle la sighature de I'eclienne, WTS.wind
turbine signature,

Le Profasseur Alan Hedee de Cornell University apporte son analyse des phenomenes vibratoirgs
nhsarves par certains riverains pres des eclichnes

Chague ohist ol chague masse @ une frequence, une resennance, Quand on fait vibrer un objet a sa
fréquence propre, 'amplitude maximale de sa vibration sera superieure & son amplitude originelfe.
La vibration est amplifidge. Les frégquences du type 0.3Hz 3 80Hz ont un effet conséguent sur le corps

humain.

Les différents éléments du corps humain et les organes ont une fréquence distinctive. Elle leur est
propre. ||s ne vibrent pas en une seule masse avec une frégquence particuliere. Cela cause une
amplification ou une atténuation de la vibration par certaines parties du cerps a cause de leurs
fréquences particuligres. Les vibrations entre 2.5 et ,5Hz générent une résonnance forte dans les
vertebres du cou et la région lombaire avec une amplification gui peut atteindre 240%. Les vibrations
entre 4 et 6§ Hz provoeguent une résannance dans le ronc avec une amplification de 200%. Les



vibrations entre 20 et 30 Hz sont les plus prononcées : elles causent une résonnance entre [a t8le ot
les épaules qui va jusqu’ 4 une amplification de 350%. La vibiration du corps dans san ensemble peut
creéer une génc chronigue et parfols la détérioration de certains urganes ou parties du corps.
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150 2631 est |e standard international gui timite I exposition du corps humain aux [Fquences, (WBY
Whole body vibration de 0.1 Hz & 0.63 Hz). On peut expérimenter dans ces rones une vision trouble,
un mangue de cogrdination, &tourdissement, Ihsomnie, dovlesr lambaire, méme avec un temps de
repos.

La suite de Menquéte compilee par Keith Stelling sera disponible prochainement. Ne manguer pas fa
troisizme et dernigre partie.

Le collectf....
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Les bruits de basses frequences et les euliennes, Une enguete au Canada par Keith Stelling,
Abrégé de Infrasound and low freguencies in industrial wind turbines 2015,

La maisen hantée par les infrasons...

Les riverains s‘etant plaints en.masse des symptédmes inquigtants qu' ils découvrent aprés
Iinstalfation du parc éalien & cfité de leurs résidences, les élus soucieux de |a santg génerale font
venir I'acousticicn Robert Rand et quelgues autres. Nous sommes au Canada et dans |a province de
I'Ontario, Le mantra des lebbies dcadiens restant taujours le méme : Puisque ces prétendys infrasons
ne sont pas audibles, is ne peuvent pas avair d'effet sur 3 santé.

tes turbines des éoliennes produisent un signal sonore plelsé gui monte et gui descend et se situe
dans la gamme infrasonique [ 0.75 Hz, 1.5 Hz, 2,25 He, 3.0 Hz } et ainsi do suile, Ceci est produit par k3
pale qui passe la tour.Ces pusions peuvent &tre senties et nun pas pergues par i'oreille. On a déja
démonlré gue les infrasons inaudibles produisent une réponse physiclogigue des différents
systémes & lintérieur du corps humain.La seconde caractéristigue du son éolien ¢ est la modulation
d'amplitude. Efle est audible. Enfin |a troisiéme caractéristigue est le bruit émanant de la hoite de
witesse et de l'action des ventilateurs.

Le systéme nerveux percait les infrasons. Voild pourguei les symptdmes habituels du syndrome
enlien apparaissent chez fes habitants : acouphénes, troubles du sommeil, palpitations, pression sur

la poitring, vomissemeants etc

£n 2008 |3 norme pour les Wirbines était de L.5MW, maintenant elle atfeint 4WW or i faut bien
savoir que plus ka turbine monte en puissance et plus elle produit d'infrasons et plus les symptbmes
vont s'ageraver.{Christian Pedersen, Université d'Aalborg au Danemark)

Le praphigue gui suit illustre bien la carrélation entre Pémission infrasonigue et le malaise
physiologique éprouvé par un acousticien chevronne qui accepte le chatlenge  du parc €olien, La
maison est 4 525 m environ d'une turbine.

Suivons bien son parcolirs avec ce graphigue :
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Le 17 avril 2011 Robert Rand arrive sur le site. Le 18 avril il tombe malade.(sick) alors il sort pour
mesurer avec son equipement la distance du son puis il dort guand méme (slept)Mais rechute alors il
sort dehors et cela va mieux.. Il revient se coucher mais son sommeil est agité. Enfin il quitte les lieux,




hien centent sans aucun doute, Le pic infrasanique est & son maximurm quand le malheurreux se sent

mal.

Yoick une analyse plus détaillde de oe qui se passe par acousticien lui-méme : » Lenveloppe de fa
maison bloguait la plupart des fréguences au dessus de 10 Hz et amplifiait les basses fréquences
pulsées qui restaient, ceci & |a maniére d'un tambour, La pression acoustique variail du positif
{compression) au négatif (rarification) de 0.2 Pa (Pascal) de créte en créle, Cet acoroissement de [a
modufation A {'intérieur de la maison cadrait bien avec le summum des malaises a i'intérieur. Nos
instruments mesuratent 11-12 dB A Fintérieur et & |' extérieur en période de oréte. Le RMS {rotation
en m par seconde) mesuré sur le graphigue est bien en dessous du niveay sonore datectable par

['oreille.

Robert Rand ajoute encore ;*

La fréquence de |a turbine i 22.9 Hz &tait inaudible mais tes amplitudes modulées dépassaient le
seuil vestibulaire de l'oreilte. {L'oreilte humaine & un vestibule ou un couloir}, Mon sommeil était
interrompu quand |z vitesse du vent &tait supérieure a 10m/s. Les valeurs de cohérence indiguent
que I'énergie de tres basse fréguence en dessous de 10 Hz était fartement en phase avec Iintérieur
de la matsan et I' amplification de la pression interne.

Le graphique montre, poursult il ,que 'enveloppe de (2 maison filtrait et amphifiait les trés basses
fréquences produites par les turbines. Les oscillations de pression en négatif { le vide} sont plus
prononcées 3 |° interieur de la maison que dehors.

Les pulsations infrasenigues et de tres basses frequences sent cachees si les acousticiens utifisent |a
ponderalion A et rien gu'elie. [ Antf ecliens, exigeons des acousticiens une ponderation autre que Al
dans leurs mesures du bruit) Cependant ces pulsations apparaissent en toutes lettres dans fe
deroulament termpore] et lineaire en Pascal qui est I'unite de mesure de la pression sonore.

L'enguete se poursuit.ne ratez pas la suite tres prochaine ment....

Le coflactif 86, 87,16 a volre senvice,
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Les eoliennes de Kelih Sielling au Canada,
Troisieme et derniére partie.

Une compilation.des découvertes récentes du monde entier,

Si vous aver mangue les chapitres précédents, Robert Rand , ’intrépide
acousticien visite une résidence a 500 m du parc eolien et subit le syndrome
colien 4 l'instant ot il franchit le seuil.

Ce n'est pas tant le bruit des turbines gui est en cause mais bien les hasses
fréquences émises par elles.Le corps humain réagit mal aux basses {réquences
parce qu'il a la sienne propre. Non Messicurs les lobbyistes, le corps humain
n'est pas en fer blanc ! La suite est um tour d’herizon des données scientifiques
internationales sur les parcs énliens et les mises en garde ou les méfaits

sanitaires renconires,

Le chercheur Basnet et d' autres écrivent dans The [Lancet, le premier bulletin
médical en Angleteire et e 2014 que les preuves s'accumulent maintenant de ia
nocivité des cxpositions au bruit de caractére inaudible, ( Intre 0.1 et 20 Hz)
pour la santé publique.Cela causc de la détresse,un sommeil troublé, de la
somnolence de jour, et affecte le rétablissement powr les malades. I1 y a risques
d'hypertension et de maladies cardiovasculaires, ct de retard cognitif poar

I'enfant scolarise,

Les troubles du sommeil & partir de I'exposition aux bruits envirommentaux
inaudibles sont les plus dangereux parce qu'un sommeil suffisant est essenfiel
pour les taches du lendemain, la performance,la qualite de ta vie et la Sante. Les
dormeurs percoivent, evaluent ot reagissent au bruit,

Ce sont des recherches en laboratoire et des obscrvations scientifiques qui le
démontrent ainsi que des études épidéminlogiques.Dr Pedersen de 1" université
d'Aalborg, au département d' acousti gue écrit gue {'on entend moins pour ics
fréquences qui décroissent mais il n'y a pas de iréquence spécifique on ['on
cesserait . Malgré le fait que 1'infrason est inaudible , Thumain peut percevoir le
son sous 20 Hz. Cela va powr tous les humains, Le caractére du son pergu
change graduellement avec la fréquence. Pour une tonalité pure, celle ¢i ef son
volume décroissent au fur et a mesure que la frégnence diminue. Les deux
éléments cessent autour de 20 Hz., En dessous de ce sewil, la tonalité apparait
comme discontinue. A partir de 10 Hz et plus bas encore il est possible de suivre
et de compter les cycles différenis de la tonalité et ia perception se change en
sensation de pression dans les oreilles, A des niveaux de 20-25 dB et az dessus




du seuil on peut ressentir des vibrations dans différentes parties du corps : région
tombaire, lesses, cuisses ot talons.

On peul ressentir unc scnsation de pression dans la poitrine et la gorge. Lo seuif
de l'audition peut avoir une microstructure qui fait gu'une personne poutra éire
sensible a certaines fréquences. Cela peut expliquer que certaines personnes soni
ennuyees par des sons bien inférieurs au seuil de 1'audition. En plus de la
détection infrasonique par appareils, celui ¢i peut 8tre appréhendé par une
modulation d'amplifude sonore avec de plus hautes fréguences, Cette modulation
est causée par le mouvement dans ie tympan et les os de T'oretile [ntermédiaire,
ceci provogué par l'infrason et gui se traduit par des changements des propricids
de la transmission. Un son inaudible pour ies uns peut &lre fort pour les autres.

Suivant des conditions afmosphériques spéciales comme un changement de
ternpératine, le bruit peut &tre plus agacant et en particulicr pour les basses
fréquences, se propage plus loin qu'on pourrait le croire. Le Dr Hanning pointe
le doigt vers la recherche basée sur des considérations théoriques et & partir de
etudes sur ie (raffic routier et non sur des expérimentations au pied des éoliennes
et aver des humains. I.a faille est considérable. Donc les limites chu bruit sont
douteuses et qui plus est, il n'y a pas d'étade a ce jour pour discerner les effets
sur le sommeil humain.

Quand on vous demande de prouver le lien de cause & effet entre los turbines et
Ies troubles du sommeil, on e voit gu’ une chose : les symptomes disparaissent
guand on s' cloigne du parc eolien, 1.a qualite du sommeil est bien superieure

chez les residents a plusieurs kms du parc eolien (ue ceux qui vivront 3 1.5 kms

dos turbines.

Fin de l'enquete par Keith Stelling. Infrasounds and low [requencies in industrial
wind {urbines. 2015






