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The Truth About Wind Power 

l i^Mi^L^^ 

OansamarPtkieA 

RelinblUty 

Sound 

Shadow nidcer 

The Rhetoric 
wind trwrgy is oiqKrnslin and costs 
mor* than ochof Kwrou of tftcaridtv. 

wifKl«tmcfrnfttcm; thtrafwcv K 
tN-«»t«itt th« n T n l ^ of the chictfic 

Tht Hxmd of Dporatine Mnd tuiUnss 
esuKs » w(« ty of hMM» Afbcts, 
toidudlns tfizdneu. head^ciws; and 
loss of sleep. 

TheHeaHty 
VVIM powArb the lowost cost of Mrw||*nefation;twenty 
yMfpowiwflOimws provide tong^ienwtewelpowrtrcoatj 
No ft»l CDŜ  nolucltivisiMrtBlkm CQst& Afin^coal f h ^ 
i» b e ^ decontn^sstoned: wtll Impact oCMUumer prices 
upward. 

Grid Dpentors already nty on wfrid power and 
suGCCKifuKy IntecQCe It in tan^e anxHints across the US 
power K ^ Over €0.000 MW of wind enenEVtfcurren^ 
on the \JSffU (RMifiMy powen45,000!,00O bomu). 

th« sh»dow$ of rotating wind turl>ines 
are bothersoine and cau^t MsMfve 

'Rnblnas often catch Are and when 
tiiey do they send Oamlfls ih^nte fmo 
ttehSstendfbtcsts. 

rnd<^d«tt t studies conducted MortffwMt h>w 
coftsiswrttfy ftwnd dwt wind ̂ rn t t have no A v c t intpace 
on physical health, Sound levels are modeled during 
develapntent to avoid post«pef9tion«l iswes. 

^ibdow/Bdeer &;predtetaM( » H 1 Is based on the sun'$ 
angle* turtlne location, and the distance to an 
ofasenec ndoer is modeled during development to 
mirtlniiR and nildiMon measures are m«fbble. 

A wind turtdne nr« IS « vwy Tara evont. i w m e s a n 
dosely n»rtKored 24/7 AM-any opentlng mouuistendo. 
EMensAK pt«c*utKKi^ are t^oen, Indudbis *ine(]$enc)r ft 
first f^spondertninlng. 

m^^^'-::-^^f^^'r: 
nNliiiilTifces too Ritfch land to make 
nwdi of tite nation's wwpf-

V/lnd energy accounted for 42X of al) new onefgy 
lAstaUatjOit in 2012. The pR^ect area m«y o|i>pdar to 
spread aonQS$ a biTse area, however* the infrastructure 
reciutres tinfe land. Wind eneiKr ts compatible wfth 
^^ricultuial actMttai^ finman can i ^ n t MP to the twMne 
b<se and livestock en}oy the :shade In sMrtimer. 

PropartyVUues wind Arm* hurt property values, Studies have found t tv t wind fuMtties do not affect long-
term prqoerty values. Wind drives oonWHiAtty economic 
development that benefits «a property ownen through 
the Xw i^veovespafd armualtyi 

Emlsslans wind power docs not reduce carbon 
and may even oontrlbuteto <llAwte 
Change. 

w&id power has no cartun eml»ions and emits no 
p^httants or greenhouse gases, wind power does nor use 
any water and does not contribute to waser 
contaminatloo. NO energy expended to cKbact fuel 

OldlVi iMnes Old turfotnes are left abandoned Wstory diows that old turbines arc rvpowered wHh 
newer technology. Current wind pracdces require a iwnd 
be posted to protiece landowners and community; in 
adffition^ turbines have • high Mlvege value. 

£n«tgyiitMn«ves nenewableefteiiSy *< svbsftflzird at 
h^Eher rates dnn fts$A fuels 

Foft4l fuels reoehffd about five tirnes more In subsUie; 
than renewable c n e ^ . Wbid^ prfrnvry Incentive b 
the Product t ta Credit ope(^bnnon« bofed 
inocnttw. 

WUcUife vnnd turbines are (cUnng binjte, bats 
and eagtes at an atentUng rate. 

wind generates electridty wldwut many of ^ 
envUDranental Impacts assodMed with other ene<:gy 
sounxs aftd issupported by wCldllfo agencies^ Newer 
sWng requirements and techniques continue to reduce 
wUdHfe Impacts. 
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my2X»A VWndTwblneSjndrcrw/ Woe* Turttno Syndrome MB beins dc«umantodinsc(oncoiOtf̂ îlft intfieteto 70s.oflfIye06(U.S. DepLof Bway) 
w indturbino syndrome .com / ^ 

htlp://www.w)ndlurbinQsyndrome,com/2013/wind4urbi/ie-s>«d(ttm©-was-bein9<Jocumentod-i^^^ 
70s-earl >^SOs-u-s-dept-of-snergi^ 

V îr̂ d Turbine Syndrome was being documented in science 
journals in the late 70s, eariy 80$ (U.& Dept. of Energy) 

Editoifs note: Read this article—or skim it, w'th 
attention to the highiighted passages—^o discover 
why the corrupt bastards with PhO's and MD's. who 
argueifor the hilarious "nocebo effect" as the cause 
of Wind Turbine Syndrome, ought to be 
horseVwhipped. 

For it turns out that researchers were reporting and 
analyzing WTS decades ago, in the late 1970s and 
early 1980s—because the poor saps living within 3 
km of wind turbines were complaining of the same 
symptoms away back then! 

Horse^ipped or tarred and feathered? And 
definitely stripped of their professional credentials! 
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8/13/2014 WindTutimS/KlrQmol WindTurbirBSyxirornowasbarigdc>cunantodiristionoojourTidsinihola«»7t)s.o^ 

Compare 

to Pier-

pont et 

ai. 

acoustic and vibration measuremenis inside and Qutside of 
their homes during turbine operations* Kn addition to the 
physicd measurements, we visited many of the other com­
plaining families and received a description of the annoying 
soundŝ  In summary, the complaints centered on the 
following perceptions: 

(0 the annoyance was described as a periodic "thumping" 
sound accompanied by vibrations; 

(if) many persons rqsorCed they could ^*fed" more than 
hear the sounds; 

(///) the sounds were louder and more annoying inside their 
homes than out; and 

(/v) some experienced the ratiie of a loose glass in picture 
frames mounted on outside walls and small objects such as 

114/Vol. 104, MAY 1982 

S) 

Jia/^ OPSB 

- y ^ IH^ ZoiH 

f [ĵ fî aJL C L U A ^ ~~rt^~L 
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\yind Turbine Syndrornc [ Medical doctor sees Wind Turbine Syndrome in his patients (V.,. Pvigu 1 of 4 

^ wlntlturblno»yadrom«.con) n«p://ivww.yi«noiu)Ti)j>r«yjjdiuHwx-ujjiflO]̂ m^Jical-dwtp^-soifS-vwm-twn)iw-nyrW 

WIedicaJ doctor sees Wind Turbino Syndrome in his patients (Vermont) 

-•«gj"i 
"litfintl Turbine Noiso & Adverse Health Effects" 

TiftUmony t»fot* ;he Vemwrt Public $orv«» Boml (PSB) 7/aWM 

' by tSiiiidy Ruidur. MD 

My mmo is Sandy Roldor.! am n priin»ry care phyalqUjriin Lyndonvilta, and I have i jMn p^uctiong clinical 
mbdicino in Vermont n(\(x i r«eoivocl my Itconite in iO'fr. {Or. R«i««f m-* grstJubte ttf iTio Harvanj 
u jiivsrtily SWTOOI of Medieino — edittr.l 

(nftf^emWfOSlorruHdiaclosuro, rBmnotbfiing paid tor mvolvomonl in thia iwuc, ncci ia ! &eftK Ihis out; 
rather, it ^ound me by way ol o patioiM I hud known WQU for several yoors, Qndwho, jnlHte2Q11, sufidonly 
ddvoicjpod aovyre inijomniii. anxiety, hefldnchos. nnomg oars, difficulty conccnlroting, iind iruquunt 
nkiusoi), aoomingly oyt OT the biLie. This (Juailod us both for y lew months botwu wu finally camo to 
undoratand that he. sufferW irom wllfl l wQS, thon. a rolativcly new ditiico! unlily known ss 'wind turtjino 
»y_r>dromo'. rolntod in hi i particuiat cosu to l''o compurntlvoly umaii N I ' S 1W KW turbine ihut bogun 
OOilurulirtgpaworDtopBurkoMoiintctmin thoTatlofZOtl. 

In itho courao of tho 20i '2 lagi»Ifltiv« wss io i \ I dcscnbod this potiont in detail m testirtiony foi Ihu Sonato 
NOUituI Rosoufcos ond Hoallh Care Conimntoes. 05 woll ua Iho Governor's SiHnfl Conimissioil. Sinco his 
ayfnptoms w^rp so typical ana similar to ihoao doacrlbod by thousantjs ot othor individual* living too clows 
to large win<j turbines ail ovor iho giabo, I have attached my lesiimoiiy toi Iho Sonuto Hoalth Care 
Comtniltoo und oncograge you to review il lor as vciiy clmrucloriatio dnscripiion of wtiQt it is mat iliiu bgtird. 
1 uwst, hopos to miiigoic Oy recofflmondinp moro ppotoctivc wurio slonflofds to; Ifioso indusirta) wind 
iniitniiaiiaits 

1 should add that 1 r\»ve 6C6n ̂  actdiliont.il pi\tionts living oloxc to tho lofoo ShoHiuld »nd Lowolt projocti, a t vmll a*, an individual livinfl imui iinolhor ainnlc 
Nf*S 100KW turbino in Vorgonnoii. All prewntcd with similar, though not identical, symplom?. \o tiiyso downbod in rviy toatiinony 

Thul thoro hovD already boon BO many r-ompi7iinl» horo in Vermont rolatod to wind tvn'biix*:: suyuo'^lu Ihul Iho ourront noiao standards may Dc inadec(ijnlo 
tither Ihu utilitiou huvo boon rogulariy out ot compiiahco wilh lliu current existing standards (Shirley Ncbori'u dotuilod duiiy rocordit ^uggoiit thi;; h n indeed 
ociwirod with aome rcgultirity) and/or Ihol the scionlifio data and st\idiC5 upon whictt Iho cui 1 unl nuiuo standards arc bawd ifi incompnnc. or possibly lust 
plain wrong 

Ovjer tho iWsl 2 youra I htivo roviowod much of Ihft relevant aciontifio litoraturo, and out of my 47 veOis ol expoi lanco and porapuctivo au a clinician, 
roapectfully offor the following observations and commonta. 

Flrjtlly, I do not doubt at all that theitft lorflfi torbinos can and ciD cauio uriouft tiOQtth proDtems'iii 0 uipniricunt tiumbor of poraons living nearby, cvon though 
the vibrHtional-acoustic mechani&mi; bohmd lhi$ hurm aro not yet complotely undorf-tood {t,S) f^epctitivQ tHoop dlaruptloh Is the moM often cited adverse 
en<ict, and diaturbod aloop and its rosuitins KtfQss ev«r tiniu is known to cauae or oxacorbaic cardiovascular illiiuuaut) (2, ], chronic unxioty and doproaxign, 
as Well as woraomnp of other pro-oxijiing meoic.'si problums. this la oapot^aliy Bonwmlrtfl for ihc most vuirwrawo among us — children, tho oldoriy, i hoW 
whb ore ftaturtjity aunaitivo to sound, or prono to motion slcKrwsa or migrblno h9ad«che«, and. aft memioned, inoM who uio unwoii to atwn with. 

Thft position adopted by developers of larflu industrial wind projocis. and thus ic ' suopoilod by (ogulatory and health agoncios. nas bcon that thoro w iW 
evidence or a direct fttlect ori houllh trom wind turbines: rather, thai the ciaiined udvunio huulth offocts are indirect, duo mainly to thi) individudi'^ 'lOfjiUivu 
attitude about tho wind luibinus (iw-cutlod 'nocobo" cffectl, and thoreioro i l is ihoir fault, it's all in thoir heads, and so on Not oi-ily la thio mijofiocl, it is 
dislngunuoua. Thoro i? pimply no clinical )ustiticalion lur ignonng hurm being done to individuals cmd cummuniiioa, whothor direct or indirect, on the^e 
grounds — simply put, liatm is harm, whatever the mochoniRm 

Howevar, good eviOoilCO lor dtrocl advoisu offucia has oxietcd r-ince the mid HO's whon Noil Kuiloy houdod a group of rosearcherr,, wnrter Ihrs auspwo'i 01 Iho 
U^Dopartmont 01 Energy .inp NAilA, Af\if lound ccnduaivo ovidonco that advcrto eiloctr.. voiy similui to thoao ihiit doacribo 'vnnd lurCino syndromfr'' woro 
duQ primarily to very low frcquc^ncy SOur̂ d and irluudiblo infrusound [G). Thi^ rolA 0' mtfof-ound w\it< vutjuuquuntly confirmed by Kolloy's toam unoor controlti^d 
lubfjnitory condittans, and roiultod in a complijtft reaesiflh ot Imbinua from tho dovwiwind trostlo-mountod tufbinoi; lo tOd-iy'y uiwii id tuibiiio on a ainglo 
mar-ftivi^ tawor ro'll iuitnoiy. ho rocommondod protootivo maximum iftvols of this low froquoncy sound. 

I ThojQtnt ro^mtionlevols(e}(prv&:iOdin lormnof ocou^tiainton^ity$ntf mcsiut'cdHKtunmlluaalruclmu)m (hod, 1G,31 ManiJ03His{sn()ar0 
(HSO) octwvoa should not oxceprf banul IntentLity thresfiO/ff limits of 60, 50. 40 ond 40 dB (re 1 pWm " J ; t»orQ (ftarJ iO% of Ow tlmo. 
Thoso figurt}^ Qompsn fevombly with 0 sumtnory of low-froqwncy pnnoymcQ siluotions by Hubb$rd. 

(It ik worth noiiiiQ ihiil vt^'y utlon iiifrusuund lovola are highor m^ido a bviidlhO Ihun outuidu, tho utmcturo acting an a rcRonating chamt}or ^nd (impblyniu (he 
lower 'vibraiion* froquencie& Thus measijreiYiont-j tor low froquoncy sound should be mado muido tho structuro as vt^ii «s outside. Aisq, IQW troqucncy 
aound lovQls oro not only building dnsign And oooii^etry t^pociric. but also site spocitic. especially ui a pioCu liKo Vuiiiiunl whoro thu topography and climactic 
cotWitidivi aro ' M variable. Thoro may be unacceptable indoor infriisound IDVOI> in ono home, wt>ilc iinottwi home ovur tho hill may have undotoctobic or very 
lowlieveis) 

http://wwvv.w:ndiurbinesyndromc.con)/2014/iiicdicitl-docu>r-sct;s-wind-lurbinc-syndrc>nu*^ 8/14/'20l4 
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Wind Turbine Syndrome | Medical doctor sees Wind Turbine .Syndrome in his patients (V,.. Page 2 of 4 

fnn wind fnduilry fl awoftion itiat the KcHoy stutfy 15 irrelevant and that intraaoufia ItJvols aro nogligiWe with (he current, newer turbine design anti may be 
ignurod >?, unfoundyd. and more iQCBnl ovidunce confirths thifi. (SftB ihn ?01? F.ilmoyth study by /vmbroso and Rand, Bob Ihorno's oxcctlcfil duality 01 iitft 
aiudy iM 2011 [12j, Slfjvon Coopor'o pfoiiminory roSuHa in Aualfolia, (inul rosultadud in Soplombor 20M 1111; and others ) 

I nn nforrtmr^ndnnnrt Murtinf, ward pcrTormod by mdopijldont piufoaaional acoiiMinnnf. nnl nnnnoclcd lo the wind industry. Irtcidofitally. the Sftvoroly atfecled 
pofi'cnl dij i tnbea m itiy ;;ni? toatimony novor did porcoive ,iny ;uidiblf! roi50 irom Iho lufbino (and thix is quilo lypicot. Iho sound rs more foU than hoard), nor 
rtidhf! harbnrflny faolings pronrr-nnahout thn instaii'.itiyii wnon hiy pFob'uma bugan though .̂ idpr hn iindnrsinod Ihij sourcoof hia ill-hualth, I hava nodoubl 
thaV tho *nocot>o" ofloct m«y have added to his uroM. .idilmfi inMill lin iniu'v ' lo ima amco ubandonod Ihat home, and if, onfin nggm sleopinfl soundly and 
fooljnn well, 

Thft currant KONnd swndirds, baMtciM fhfty .^m on rtHA woiuhtod ycouatic mouauroments. gives psrticulsr weight (0 OUdiWe freQuoiKiOaici tho soundacapo. 
Out yoiy tiiilo Of (10 w'cffifii !0 fow sound im^uaiioou und infrasound. oarricuLirly hotnw ia H'/, wtiich comprisos a afgnificani-pnaportioh of tho sound 
gonpratod by largo lurbinoa. Poopla do not finar dfSA, (hoy hear (luptiiutivoly difforont aounds. binSs. insftctf,, running water, wind m ihCi tfoos, etc. Basing 
noinn cnft^nn mfoly on (hif. wnflla numbor iftnoi'O!} the unique nnturo of the Rownri prodycod by 'OfSiO wihd turbinoa, with its constanlty changing loiirtnew, 
frcQuoncy. hormo'iica. pitch, and impubivu quadty. 

II !f.̂ (>ft!i'.ir.n)Y thnr,!-! ftii.iii!in« ihol '»ii!<C! ihtj wvnd fcjai 30 intrusive and annoying, rtfttwonlly in flyir/l ruraf onvtnanmonts whora thoso pfojacli ara usually 
lonittod (1 ?) PflfpnfhnHn.iliy. (hi* wnrrt "nnnoyina" m aorriowhul ftuslouding, as it implies a minor, tcmporafv'. 0( eccttSionai rtuiaflnco that porhaps might bn 
(iiofllly iQfiOfftfi. cnlhw in.Ti whni il ik ft cofXit'l"^ -vtroaKor that can dograde ono'n flnnrt nnd long Inmi hotiith and woll boing, and from which (hera is no 
oJciiDo ovor tho llfotimo of Iho protaci short of having Wnhflndonono's ftomo. 

I 
11 lujwor Ih topoating hu/o thul tho current Public Sarvicn Board threshold of 41) dBA ol nudiWo souiid. uvuragod over wi hou;-. has rjavftr b«»n prov#h Sflfe or 
proifttiiiva, nnd thii! mnsi Miioins otjrnn thpi pudible soniH* iihuiiid nol ojtcood 35 dBA, or 5dBA above normal background sound i f vete (This'S ospocw'iy 
iiJippfluoi wi rural flfoaa whofo bachfifound rioiso la minimal.) Tho lovnl shnulri hn 0 maximum, noi an hourly avorago. ,Abova 35 dUA lhora<iirt} hkaly to be 
sign'ificynily more complaints, parttcularly difficully Mnaptno 

P r e d i c t e d C o m m u n i t y Reac t i on (or W i n d T u r b i n e No i se i n Q u i e t A r e a ; 

nmrnnHLM-il i i 

Arlinn 

*> 
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Wind Turbine Nolto Levol In dBA 

6G 70 

Boforo concfudinq. I woti'd iiko to ornphoui^o (hut tho tiulk of scientific ovid«ncffl for aflVftrMi hflaith fiffocts dun to mrtiLiinni wmd infltniintmnji nnmrts in (he 
fornil of ihouwmcfa of ofW toporta dhc (hi? poficnt I doacribod. One or two sporadic anftcdotal caflftA can lftfiiliniftl(*ty Do vwvrfid with A w,iil-and-sr!n 
hhtiplfcihiti. Out not (nuuf.andt wtntftf Ine tympionw, .iie wj similm, iihing wiih (fiy cfltto of otisO'vini] uxposuro end mouaurinq outcomoa, whorovor thaso 
pixjidcfs hflvo tioen bfi't ' PQroa wth EptdffmiotoQist Cad Phillips, who opmnd (hiit "ihiiflo cnAd fcrkVld (nkon tngntnot offoc tho mtwl aimpiiilinu saontifit 
(iVKHmcn of KOctmiK.ti.vm Mif.t ii(*nHUr,(t ififl pr«vn(lino mortvly hav^ ri,irl(X( (u o^p'^'ri obaorvod advjrso hoatth effects doos not momn ihoy do not «xist', and. 
M nb .•nif.ctnctiy (houffh in my opinion .1 bit loo li.\rr.fily cnncludad ' i hn ntlnmfjla h ("lijny (fm Ovicj<}ni:u cannot bo soon au honost aclontific dbflgroomont 
flnrt rftprii>.wnl nithrtf qco-viincompfttrtncoor inffinttfin^l bios'(f.'i] 

1 ami awaro that (ho membors of tho PSB boar a hojcvy rftspnn.iibilJly for Vftrnict's ovecoH energy fulufo and fiavo marty olHor laauos OD 1/lOir pifltti boaidas 
ihij, ftno RalhfTf mAn prrtSftniing yriu with a long J1.1l ot liiwolt^i'o rolatoocQS. fflOflt of wftifift would likoly fio ufwaad (hut ttwy are indfJdad just in casft). I 
fOcommond 0 ci'fOhil /o^-'Cw O' juSl c«o slufly frt pflr!(Cu|«r 3ob Thorhfl, e prafnsionai aoouelician Ifi Auatralia. presonied on cwellont and well (houflht out 
t:\iiiiii;jl ytuijy (y t̂ io Ay«li<iiiy;i Stf/mtft irt P.01 i (12). u lauJiy dooa covor the wiitorfronl, including WHO quality of l(f« mflflsiimfi, ,si*diiiM and inrrflflotind 
moasitrenifln(5. pnu no,?'!h mpflsiiws. (n a baioncod otd SfiiorttirtC way. For your convenience iham l.i a h,^fd copy of this sttvdy includ<Kl with my prfisnnlndon 
loday. 

HI?, domprahftnxivfi (including tho full'sound spBCinim, nnt only dfiA Wftiohlnd soi.inO) and proloctlvo lowmmoiidwtioha for wund critorlB uro roHsonablo, and 
if adopmd, would bo llkoly more accaptablo to noighboring hniwnholrif, nnfl oommyniiies Mowc«Cf, fji^on Ihol wind dovelopO'& flro It^oso days building bigflur 
tiirbinn*. .-tiop i,tllftr lowers, in ordnr to maximlzft powftr genftrfliion snd pfofils. adoption o( Iheoo aarei iimltu would hocosailuio siting iiio iftatullutions furthor 
fromidwaiiinns 'f<"\41iif{ stBtbadJ* i6'not nftarly suflltiitjht; significant ibwfroduoncy sound prosDOre fOdasuromoniShavo boon'rocordod-in'homatt a-s.m!!o4' 
fromllarga projects Ih Au^Strolia.: 

M . h . ' / w-iu..<u:i M%.̂  .-^^..-.-.l^fW A l,>y.-.M.:<^\ . l ^ , - . ( . ,.-;..,,i (,..-u;.,.. o / i -w'>ni -I 

http://J1.1l
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Wind Turbine Syndrome | McdicaJ doetor sees Wind Turbine Syndixmie in liis paticnis (V... Page .i oJ'4 

Tho aulcomoa of Ihu aludy uio CdnCi/ffioQ will) iho ndtonlml tor tidvorso huulth offotla due lo wind farm moditiod audiblo and low Iriiauvntiy 
sound and iafraaoufid. Ttic sli/dy <x}ntaiinQ iftal ifio iQQgtn̂  of $<tun<t icyofa without a Osioitod h'towfedge at wti9t tm sovfJd laviyis relate w 
rondvrf Ihv dulfl unr.ar1lM\ rrt naluffi and QQIU/>HI ObUvivnlioft »S novdtid lo CCmfirfn iho CUtlfOCiOf of iho &oufid bOi/i$ fOCOfOOd Sownff 
rocoff/frtos oro nccdPO (0 t:.oriUrm fht} cuoroctoroi iho sound txim^ focoitiod. 

The mufdsatvs of wind farting npisfi expawrc (Hot i/iG study has tdcnWiod as baing ncQu f̂icni msrh^rs hr excessive no/se dna hnown nsh ot 
• sorious har/n lo hovlth (significant advorsif health itffficts^-

(JJ Cnlono/i. An i-floti or ' f Bouno icvof ol 'J2 dli(A) or obovo ovurnny If? mmuio intervjil. outsido: 
(2} Critarion: An LAoq or 'F' sound lavol of Z2 dB(A} or iOOve over any 10 imiuto interval insido a dwoiling wflh windows opon or ctosod. 
(3} Orilfn'pn- /^fffsiz/vd sofnd l9v«)s sh^!/not ox/ttbil i/fWaSdrmblo or oxcossivs moduistion ('f/ucfu/iHan'} 
{1) Cnlwidn. An »udibln Hound IHVHI tt modulntino When mposi/rod by tho A-^ iOhlos iJ[ot/ or 7-' )imci-w6igMin(j at Bio W duscrolu 
samples/nocond and (B) tho amplitudo of peak to trough vMotiO'^ Of (h) it tl>v Uv'rd ycfiivy or narrow band charactoristics oxhibit a poak fo 
trough variation that oxcaods tho following critenn on o rM/ul/irty v/iryinfi biism J?dO vxvovduncc Is nagligibh, fdB oxccodoncu is 

, unroasonabia and CdB axcoodonco is oxcssaiw 

{5J Cifitiffiun A low fftmiitftrK.-y sO(ffK/ f 'Kf i"fr<i!iaund is modiffiiting whon moasurad by ffie i^'waigntod L^ttq or't- iimit-waigntin^ at tito 10 
fftscmfe s.'impitm/soC'Ond and (a) ihfl /unphturfo y /w i i ' f to liumjh vorioiion or fb) if the third octavo orn/>rrow tutnd chorscionalici oshM a 
psak to trough variation tnst tmcnftda inn tollowuiii cnlorid on n rcaiiimly vufvmg basis. 2dB vxcaodanca is nogligiblv. fdB cxcocdoiKti is 
unraBHanablfi and GdB tmctt/tdancn in fnir.frr.sw 
(G) DntmtiQiMi tAf tq ' manns thf A-Wfii^hlod oowviitonl-wntiimous soundpro%suro lovol (l8}: V tirttt-waighling hns ino mcumng unaer lEC 
6f6"/f t OIKV ( I S I 'foditioffy uoryinf/'nj wt>attf tho sound axcoads tho criterion for jO% or mom aftlin mMfiutrimont fimo mfCf^niflNfaf ta 
mmiHos; oi)Q l weiohlim hos Iho mcmmn ijr)dvr AS SlzC 5167? 1 with a townrtirmi ot 0 IJH-/ 
{7} Af}f)ivviil uulltoiilius und ruyw/olors nhould sot wina form naixa camplmnryi tavfila at tansit i> dli(A} boiOw ttie sOyrtCf lovotH «> C't(o«on f i) 
iifid CflO'ion (?.} ulfovo Thv oornpiKinco lovols thon bocomo the critoiiA tor unrAnaonfibif! nnif.fi 

; f/SoBSurss (i-d) sbova BTB sppropriatif fo rn 'neuso' ̂ s^^csSfS'U tfy vmial display and Icvoi camps/ison. invsxtisMion ot httsitn tt/foctx find Ih/t 
complex nahiro of wind turbino noiso roquiro fhemort aetailnei pitrctfpluni tnrnr.iiri;fi n( ̂ ound chitrticlor such os ouOiOil'ty. toi'dficss 
fiiJctiiotKii) si'Wrtf/ih. md oi$soti(iiicu 

I'o oxdudo Cdtutul mdopondont woll-doaignod caao studies like Thomft's ( and Olhars J m a roviuw o' Iho aoeniifio liloruluro Ihwl purpona lo bo thorough is. t 
ropqat. a aariouc omission and Is not 'Roiantiric' Careful COnsidoraliOO ol IhOsu indupondant woll dono studies, if nothing ftlsn. should nncour.igft r«gul.ntory 
agoncios to adopt s much mora pracautionnry approach lo the siting ol lodiiy'-j vury big induslrint wind projMtji in ord^r to adftquateiy pro i« l public hoatin 

For Iwiier pr worw, 'n lodoy's'intotrf)o\iOfi oflo" woaro perhaps too fastinflteri by conipi'tersand mouiloiiis 0/ data, bul liulh i» Ijuih. whoicvui you lind n. 
OvOli ifl yiiUill plucus. 

Contact-. 

.!?imdy Ryidor, MD 
f'lO Hox 10 
ehst fiurkis. V( 0SS3? 
(60?.) 6K0.6007 
.sandyreidftr^jynhoa com 

'Ma^y (hanfc$ lo ()< Sonih (.auno, CEO of (ho (Miubra Found,ilion. (or hor (nijlutiu wo'k, and qonorosily in sharing r.o mucn ininrmnlion 

1. Pjiorponl, N 2000 from tho executive summary ot ht;.( poyMO«icwud study. htlp://w.iunratoiin(]tilioi'i Offl Ou/rijaouicua/wind-luibino-'jyndromc-oxoculivo-
ijutitinyiy/ 

?. CapL'ccio ol ul 2011 "Sloop Duration predicts cftiaiovriscgiai uulcoino-j' a systemic rcviuw and mfil.i-nnalysia of oruttpoclivo uludica' Buropoon Hoott 
Jout'ndl. ( ?0 l i ) 32 , 14W-1'J92http://waubrflfoundationnrgay're50uruu!i/Bloop-duralion-predir.tR-onrdiov.nsci.(IBr-OulcoiriuaJ 

3 Nivaunbaum, M Hunning, C ahc Aromini J POl? "J- ffucla of induatriiii wind lurbmas on slrx^p nnd tUKdlh" t^ tso and Health. October 2012 

A. Shepherd. D «t al 2011 'Evaiustinti the ihipoci Of vniid lurbina noise on hooUh rclalod quality Ol iilo" Wows and Htmlth. Ontober ?0l l 
hltpT/AwaubrefourdafionO'g.uuftioauuicoJM'ovuluating-impeci-wind-turOinu-iioiau-hQaiih-rfilBtod-quality-dto/ 

S /Jrra, M * l.vn'^ H 2013 Poworpolnt prosontation to (he Groy Ofuco Moolth Unit, Qnl,irio, •AssociaiiOh bolwoen Wind Turbine Noise and Hum.in fiif-irftsft-
htlp"//wauDfaiOLindaiiOn.oEa.uu/rosourcos/asaociBtinn'b«lweon-wirid-lu(biny-noisa-.ind-huninnrti5irf^fi5/ 

G. "^oui i l lc noisR flBsocinled wiih h/lod 1 lurbjno, its impact and control" htlp//wiUibtjifoundntion.orc.»uyrosouK»flyhftflpyi,»l ril l9DSj)r;<niM)ir>iiof!*o-
.ifisn'dnlftd-swilh fund i-wind-turbino' 

7. Jamos, R 20)2 "Wirtd Turbin* Infra .inrt I ow rrwitioncy Sound: Wflfnino Siflrts Thai Woii\ Unhoard" Bulletin o/ Sci^nc/t I'fichMlCiQf Cii)d SOdvty 02(2) 
100 • 127, ucuoasod vlu Professor Colin Hansen's siibmis-iioh lo tht Aur-lraimn l-isdoral Somno inuuiry Excessive NoiJi« from WmdtnriMs Itiii (lionowubiy 
f'rieiny Act) Novombor iO 12 http;//wnii0rn(Oi.indftiion.org.au/rosouroes/lnftlimnnv honaonG-OKcoanvo-noiso-Oiil-inqmry subninjiiiOn/ Ji,irno3 loforoncos 
another useful biblioflUiphy o( rotufoncas of the «nrly NASA ruaou'Ch, compiled by Hubbard » Sncphu'd 1068 'Wind Turbine Acouhtic: Retcarch 
Siblipgraphy with jietectcd Aimotitd'on' hHp;/'CwaubrnfounOot'On.oio.uu/ro3ourcft?Jnubbord n oiiftpi^orO-h-nasa-wind-turblne-acoiKilies resewi'CIV 

8 Hubbprd. H 19(}Z 'NoisOindutXid houan vibrationtand lludiah Perception'htlp^AwaubraiouncliUion brg.au/resOureeJi/tiiJbbaro n 19B? iiyi-jcinduc'd 
nouwvibraiiona-humMii-porcdpiion/ 

hnp://wvvw,windturbiiicsyndrome.com/2014/mcdical-doctor"Sccs-vvind-Kirbinc-syjidromc'-i... 8/14/2014 

http://waubrflfoundationnrgay're50uruu!i/Bloop-duralion-predir.tR-onrdiov.nsci.(IBr-OulcoiriuaJ
http://ndftiion.org.au/rosouroes/lnftlimnnv
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. «i Ambroso. Stophon and Rand, Robofl 2011 'Ufuco McPhorBon intrawimd and Low Froquonty Noise Study' 
lHlp/^vautlfflrou^datlon.o^g.au/^oaDU^G05/bruco-mcpho^30^-i^^rD50und-low-froquoncy-noi9e•^^udy/ 

10. WpJfwAutifsS(>uritiaut}j).otg.Qu/roso\}{ccsfschomer-<!i-al'V/inii'tuitine'r)OiK-^ 

11 http://waubr7rnijndntion.org.auf20H/pnciflc-hydrQ-cQmmondod-lnitiating^v/lnd-turbino-noiao-acoustiC'SurvOy/ 

12. http./Art/aubrafoutidfliion.ora.Qurt'osourcosApvdid-farm-tjonoratQd-noiao-and-iidvoriio-hQHffh-offocta/ 

1il. f'roperly mtcrproting the Epidomiologtcal ovidonco about the health offectn of Induslnal Wind turbines on nearby rcKidontx' Bulloiin otScionco, 
Technology and Sociof/vol 31 No '1 (August 2011) pp 303-^15 http^Avaubnitoundation.org.Bu/roBDurcot/proporly-intorproting-opidorhiDlogic-ovidonce-
oboui hoallh efiwiis' 

Soo Cyb Thoint.!, 'Tlio Problomy wlih'tJoiso Nunibor:*'foi Wl"d Furm Nolao AMoaamont." 0ol'a(/n of Sc/onco, Tychno'og/S SoO/y/y 2011 31 7̂ ,7. DOI 
10.1177/027010701 M1ZS57, http.//bsLscigopub.cori/conlony31M/2G2 

httn://vvww.windturbincsvndrotTicxotiV2ni4/n^cdioaUdocMof-K«ttS-wind-tnrhinf>.Rvridrnmr.i R / l d H O M 

http://waubr7rnijndntion.org.auf20H/pnciflc-hydrQ-cQmmondod-lnitiating%5ev/lnd-turbino-noiao-acoustiC'SurvOy/
http://http./Art/aubrafoutidfliion.ora.Qurt'osourcosApvdid-farm-tjonoratQd-noiao-and-iidvoriio-hQHffh-offocta/
http://http.//bsLscigopub.cori/conlony31M/2G2
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> ^ , NINA PIERPONT M.D. PH.D. 

June 30, 2014 

Ms, Esen Faima Kabadayf-Whiting 
Cestne BeiediytiSi (Municipality) 

ir>6nu Mah. ?.00l Sk, No: 2 C;a5rme / iZMiR 

Turkey 

Dear Ms. Kabedayi-Whiting, 

I write to you at tho request of Madclctnc Kuro, who tcl!c mo the charming, historical 
town of Cesme is about to hyve half a dozen 3 MW industrial wind turbines built on the 
Qdge of town, a mero 500 m from people's homes. (I'm told that at least one of the 
turbines will be 300 m from a school.) l-urthermore. all this construction will be In hilly 
teiTriin, 

l.ot me explain, clinically, why this Is a bad idea. In 2009 I published whot was then the 
definitive study of health effects caused by wind turbine infrasound on people living 
within 2 km of industrial tuitiinos. The book, "Wind Turbine Syndt'ome; A Report on a 
Natural Experiment" (K-Selected liooks^ included 60 pagfis of row dota in the form of 
case histories (using case cross-over studies), demonatrating that living in proximity to 
wind turbines dys-regulates the inner ear vestibular organs controlling balance, position, 
and spatial awareness. Effectively, sufferers experienca symptoms of sea-sickness, along 
with several related pathologies. 

It turns out all this has been well known since the 1980s, when the US Department of 

Energy commissioned a report on wind turbine health effects tho report subsequently 

published by physicist Dr. N D Kelley and his colleagues at the Solar Kese^)rch institute in 

Golden, Colorado, bearing the title, "A Methodology for Assessment of Wind Turbine 

Noise Generation," Transactions of the American Society of Mechan/ca/ Engineers, v. 

104£May19B2), pp. 112-120. 

In this papor we have preseriied evidence to suppon tbw hypothesis that one of rhe niojor 
causal «G«nrs respansitjle for the annoyance oi n«»rby rositJcftli by vvind turbin** not-so is 
tli« excitation of highly resonflnl structural ond air volume modes by the coheronr, low-
froquoncy sound radiated by lutgw wintj lurbinos, 

>r IVCloyStrnet 
Molonc, New York 12953 

pKlfax(518]483 6481 

www.ninopiorponhcom 
pi (prpontfiit wcny.rr.com 

http://www.ninopiorponhcom
http://wcny.rr.com
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f̂ u,fihoc, there is- tfvidence that tho strong i^i^un^ncas found in the acoustic p -̂essure field 
wilhin moms (in people's hotYios).,. indir.ntRs a coupling of lub-iiudible energy [infrasound! 
to human body rosononcns tit 5. 12, and 17 25 HA rwjiulting in o ocncotion of wholft-body 
v(br«:jiiOfi(p. 120). 

I dir.c.ovor^d the ssnie thing in my rese^irch. What Kelly ot nl. refer i.o as a "sensation of 
whofe body vibration," I refer lo as Visccml Vibrntory Vestibular Disturbance (WVO); 
" Ihe inlernal quivering, vibr^ition, or pulsation .ind the associated complex of agitation, 
anxiety, alarm, irritnbilitV- tachycardia, nauson, and sleep disturbance together moke up 
wh;.it 1 refer to as Viscer;il Vibrotofy Vestibular Disturbance (VWD)" ("V\/ind Turbino 
Syndromfi," p. S9). 

Five years lotor, Dr, Kelley f^ove a follow up papor .it thft Windpower 'B7 Conforonco & 

Exposition In San francisco, titled "A Proposed Metric for AssRSsmg the l-*otential of 

Community Annoyrtince from VVind Turbino Low-Frflquency Noise Emissions." Just so 

you understand tho terminology, "emissions" moans "noise & vibration." And the term 

"low frequency" includes infrasound. And the antiseptic phrase "coiTimunity 

annoyance" is code for Wind Turbine Syndrome — except the name had not been 

coined inl987. (I created it decades later.) Kelley's resparch once again had been 

funded by tho US Department of Hnergy. Contract No. DE-AC02-83CH10093, 

vVo electron it: ally simulaiftd UirwH intHnor onvironmontG resulting frort\ Itjw-frwquHncy 
.acoustical locid-j rddiotwcJ from both individual turbinoi ond yrouips oi upwind nnd 
downwind lurbiiifis.... 

fxpencnce with wind turbiruiS h.js shown ihtit if 15 possible . . . for low-frequency acoustic 
noifift r^dî îetJ from tho turbine rotor to intorfir.t wilfi residential structures of nearby 
comniunitlcs and .iniioy Iht* orcuptmts, 

The rnodern wind turbmc radiates its peofc siouhd pciw*:ir [tint^itjy) in the very low frequency 
range, typically bciiwfteri 1 ond 10 Hz li.e., mfraoound],... 

Our experience with the lowfroquency noisw nrnissions from a single, 2 MW MOD-I wind 
turbino dftmonsimied that . . - it was possible to cause annoyancti within homes in the 
surrcMjnding community with lolativoly low levels gf Lf-rang*? [low frequency rangoj acoustic 
noiso. An extensive invfisiigolion of the MODI situation revMled ihrjt ihis arinoyance was 
tho result ol 0 coupling of tht? turbiiiH'.s impulsive low-(requcncy acoustic Qnergy into tho 
slructurfJs of some of tho surrounding homns. Thî ; often crested an annoyance onvironmont 
thril WHS frequently confined to w/f/iin ihahorfu^ itaull (p. 1, emphasis in original). 

I am attaching a copy of Kelley's 1987 papor 

Besides my research, which preiiy rriuch duplicates Kelley's, thorn is the work of Dr, Alec 
Srolt, Krofo:;xor o l Ololyryngology in tho School o( Medicine yl Washington University (St. 
louis, Missouri), where hy is director of the Cochlhjar ("luids Research Laboratory. 
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Professor Salt is a highly respected neuro-physiologlst specializing In inner ear disorders 

and in particular the mysteries of the cochlea. 

Prof. Sail's research dovetails with mine and with Dr, Kelley's. For many years, 

acousticians and noise engineers have vigorously maintained that "if you can't hear it, it 

can't hurt you," That is to say in the case of wind turbines, "If you c^n't hear the law 

frequency noise in the infrasound range, it can't hurt you." (Infrasound, by definition, is 

noise below the hearing threshold, typically pegged 9l 20 Hz gnd lower. People feel 

infrasound in various parts of the body, though typically they cannot bear it.) In any case, 

Professor Sa't and his colleagues have demonstrated conclusively, definitively, that 

infrasound does in fact disturb the very fine hair cells of the cochlea. 

With this discovery, one of the main arguments advanced by the wind energy industry 

namely, that wind turbine infrasound was too low to be harmful to people, since they 

could not hear it — was demolished. Prof, iialt has proven that, " i i you can't hear it, it 

Cjtn still harm you," 

This past winter, Professor Salt and his colleague, Professor Lichtenhan, publisfied "How 
Does Wind Turbine Nofue Affect People?" Acoustics Today, v. 10 (Winter 20MJ. pp. 
20-28. The following is a lengthy excerpt: 

The essence of the current dobdiw is that on ono hrjnd you have tho wnll-funded wind 
industry ( l) advocating thot infrasound be ignored because the measured levels .ire below 
the threshold of human hearing, allowing noise levels to be adequately decumenled 
through A-weifjhted sound mea5urement.s; {?) dismissing tho possibility that ony variants Q\ 
wind turbine s^T^drom^ exist (Pierpont 2009) even when physicians (e.g.. Steven D, Rauch. 
M.O. at Hdrvard Medical School) cannot othftrwise explain some pdtients' symptoms; ^nd (3) 
arguing thdi ft is unnecessary lo separate wind lurhines and honws bH,'̂ e(.̂  on prevailing 
sound Itrvtji!':. 

On tho other hnrid, you have nuiny people who cltiim to be so distrosswd by the effuclx yf 
wind turbine noiso thai Ihey cannot loloryte living in their homes. Some move .iwHy, liithcr at 
fintincial loss or bought-out by tho lurbme oporatois. Others live with thw di.xcomfort, often 
requiring medical therapies to deal wilh their symptoms. Some, even mombor-i of thw some 
family, may bo unaffected, Bolow is a description of Oiy disturbance experienced by a 
wornsn in Europe we received a few wcwks ago as pzfX of tin unsolicited e-m.iil, 

Fcorti (hy moment rh j t {\w wrbines berjcifi working, \ flxprtiiontt'd vortigo-likft r.ympnjin5 an an 
or>9oirt9 I'.w's. In many (•̂ >.̂ f̂ (K:I.*i, what i am oupniwiKhuj now \ i jctu.»Hy wor-at than tho 'd iz imov/ t 
hi)ve prpviourJy oxporiencod, M iho nssociotod n3U^tVI i* much moro int*fl^^f. f^or mo tho pu/sAtirtg, 
Wuirjming, no'ina thM tho t u r b i n e omit J> tho prodominAiV M}und that I hoAr ^f i t i (h.jt mHHy sooms 

to flffocrroo. 

Whilf/ ihy Chief S'-'iJrtiiat [ lh« person whu carnw to tskct sound m«flsurfinxin('^ m liyr housr i 
underfoking the meflswrernwii infafmod i^o that ho wns awjn) of tho low fr&ciuoncy bum tho 
(urtair?o5 producecl (ho lives dose to a wind farm himsu'f, and had recorded thy humming noi&ff 
Itfvols indoors in h i * own home) hfi .icJwscd that ( couiri i un f tSrs none owt ^nd that any adviffstf 
sympiomy ' was oxpedocicng wor« ainiply psychosomatic..,. 
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Caiven the knowlcdgo thiit tho oar responds to Inw [requon[;y sounds and infrnsound, we 
V,ncw thrii comparisons with bortign sources were invalid and the Ingic 10 A-weight sound 
mel(^uremeftf:^ was deeply flawftd .'.cientlficslly— 

Trom this und(-ir-jLMnding wo f.t)t\{;lud»i ihot very low frequency sounds nnd infrasound, Ht 
levels well bwlow thoso that ar^ hft.ird, readily stimuliiie iho cochl?^- Lrtw frequency scjunds 
jnd 'ntrp^sound from wind turbines con thcrofnn-! slimulote thf? ear fit Ifivols well below those 
th/it A{& he-ord . . . 

No one hns Hv*/r ov̂ aluiSfod whtithftr l.yrrtpano.*:tomy tubus oHoviflto th« .vymptom^ nf tho.se 
Iiviruj near wind lurbines, From thtf prtd'ftnl'f. porspeciivrt, this mdy be pf«f*:riible to mnving 
out ol thftir horncs or uAing modlĈ '>l trur'iiments for v«riigo, nousds, andror sleep 
dislurbrince. Thw rHsults of such In^riimftnt. wbethyr positive, negativw, would likely hr'ivc 
considftr.ible scieniitir. influence on iht:* wind turbine noisft debate.... 

AnQthwr concern fhHt must bo dc^lf with ia the dcv«lofjfti4vnL of wind turbine noise 
mos^uremcnls that have clinical relevance. Thft use of A-weighting musi bo reassessed as ft 
is b?5od on insensitive, Innsr Hoir Cell (IHCl-mediuled hearing and grossly mi5rcpr«.s«nts 
inner c»r sTimulallon goneratnd by Ihe noise. In tht* SLienlific domain, A-wwighting sound 
measurementi would bo unoctx^ptablo when mwny ftlements of thw HIK exhibit o highoi 
swistlivity than hearing. The wind mdu-viry .should be held l» the same high strindards, FuH-
spftctrum monitodng. which hds lificn .idopted in some toports. is essentiril.... 

CJiven the pmsftnl evidence, il s^ftms risky at best lo continue the currftni gamble thoi 
infrasound slimulation of the ft/ir stays confined to ihe oar and has no other effects on the 
body, For i-hi-s lo bo tryc, all thw mechonismr. WH hwv*! outlined (low trHquency-inducHd 
amplirud« modu'erfion, low fr«quoncy sound-induccd C-ndolymph volume ch^ngRs, 
infrasound .stimulation of typo II riffeiont rxcrvQn, infrHKound exocorbation of noisoinduced 
dam^QH find direct infrjisound siiiv^uljtion nf vtt.stibular organs) would have to b« 
insignificant. We know this T- highly unlikely and we antit-.ifj.ilo novel findings in (he commg 
years Ihfti will influence ihe deh.ite. 

i suspect you nro beginning to got a clear picture of the problem — and why I'rn writing 

loyou. 

The rypical symptoms of wh.it is now known worldwide as Wind Turbine Syndrome ;sre: 

siocp disturbance, headache, tinnitur, (ringing or bu77ing in tho e^irsj, erir pressure. 

rJisriness (a general term that includes vertigo, light-headRdness, sensation of almost 

tainting, etc.). nauseri, visuol bluning, wchycrirdia (rapid heert r^ite), irritability, problems 

with concentr.ition and memory, and panic episodes associated with sensations of 

fntern.i! pulsation or qulvchng which arise when ^ws'kc or asleep. 

Does everybody living near wind lurbinRR experience Wind ['urbino -Syndrome? By no 
moyrisl What I discovert^d is i\\n\ people with (a) motion sf;nr*itivity. (b) migrain« disordor, 
(c) the elderly (150 years ifnO older), (d) inner oar dym^ifje, -ond (c) autistic children and 
adufls — rill these are at statisticnily significant high nsk. 

http://tho.se
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The solution is simple: industrial wind turbines must bo set back, well away from 

people's homes, schools, places oi work, and onywhero else people regulurly 

congregate. In my 2009 report, 1 recommended a minimum setback of ? km in level 

terrain. Studies done around tho world since thon have prvrsuaded me thiit ? km is not 

sufficient, especially In hilly or mountainous terrain • ̂ s with Cesrne. In Cesmo's ca^e, 

setbacks should be more on the order of 5 km or greater. 

Mence my alarm when notified by Ms. Kura that Cosme is considering 500 m (or less) 
setbacks, This Is wholly inadequate. I guarantee thot, unless the sotbaoks are increased 
substantially, there will be numerous victirns of Wind Turbine Syndrome. 

There's more, Dr. Salt referred to Dr. Steven f^auch, <ibove. Dr, Rauch, a physicign. Is tho 

Medical Director of Harvard Medical School's renowned Clinical Balance and Vestibular 

Center, paa of the Massachusetts Eye Si Bar (nfimiary. Dr. f?auch was recently 

Interviewod by The New Republic; 

Dr. Steven Rtiuch, an otologist .it (he Massachusetts Eya and Eor Infirmary dnd a proff.'ssor at 
Hrirvard Mwdical School, bolievMs WTS [Wind Turbint.' Syndromel is rorjl. Patients wfio have 
come to him to discuss WTS suffer from a "very consisiynt" collection of symptoms, h« soys. 
Rauch con)parc5 WTS to miyraines, odding that people who suffer from migraines are 
among the most susceptible to turbines. There's no existing lOfst for either condition but 
"Nobody questions whether or not migraintf is real." 

"The patients desorvH the bonufit of the doubt," Rauch says. "It's c\t>tr from ihe documunts 
ihyt como Out of tho industry thai ihey'ro trying vory hurd to supprass tho notion of Wrs jnd 
thcyve done il in a way ihtit tinvolvus] 9 tot of blaming the victim" ("Big Wind Is B̂ Jll̂ ^̂  Ihan 
Big Oil, But Just os Bad at P.R.," by Alex Halporin in The Now Republic, June 16,2014). 

Dr. Rauch made a similar statement to ABC News last fall. 

I met with Dr. Rauch In Cambridge, Mass., several yuan ago. Ho has read rryy "Wind 
Turbine Syndrome" book. You're welcome to contact him for his clinical opinion. 
Notice, he actually treats WfS victims, and furthermonj hts specialty is ncuro-otology — 
precisely the clinical specialty appropriate to WTS, since WTS Is mainly a vestibular 
disordor. (You might consider Dr. Rauch the "pope" of vestibular disease.) 

Shifting geers, a group of mechanical erigineers al the University of Minnesota recently 
mapped the airflow turbulence patterns of a 2,5 MW wind turbine. Their technique was 
ingenious: "A large searchlight with custom reflecting optics generated a two' 
dimensional light sheet next to the 130mtal l wind turbine for illuminating the snow 
particles in a 36 m-wide by 36-m-high area." They literally mapped tfie vorrices being 
hurled off the turbinn blades, using a blizzard (!) as H kind of background screen. Visit 
this website to see and savor the dramatic results, 

http://discovor.umn,edu/news/5cien(;y-technology/now-study-use5"blizi:ard-moasur¥-wtnd-turbine-
airflow 

http://discovor.umn,edu/news/5cien(;y-technology/now-study-use5%22blizi:ard-moasur�-wtnd-turbine
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Oick opfin tho video snd notice thn pulsed piessure W?VRS from the blades — punchinq 

holes, as 't worn, in the swirling snow. You can watch the video or) YouTube; hup:// 

w>vw,you l i jbp ,comywf t t rh?v-OHl .0 . ' i ' l qqUY, 

Think of volleys of acoustic artillery, much of it in thfi low frsquGncy and infrasound 

range. Imagine the rosidontr, of Ccsme being bombarded by this day and night. 

You arc looking at [he huge, pulsed, $ovnd prRssurs waves responsible for Wind Turbine 

Syndrome. 

Ms. Kura tells mo the turbines destined for Cesme ii*re 3 MW. SRvoral years ago, the 

noted Danish noise engineer, Professor Henrik Moller at Aalborg University, published a 

paper titled "low-Frequency Noise from Large Wind Turbines," Jovrnsi of the Acoustioii 

Society of Ameticd, vol. 129, no. 6 (Juno 2011), pp. 3 /2 / -3 /44, Mollef and his 

colleague. Christian Sojor Pedorsen. demonsttaled that "the larger the turbino, the 

greater thfi U.FN (infrasound and low frequency noise) produced," The following is the 

abstract o( their paper. 

As w i f i d tu rb ines fJOt If lrger, wornf?s h«VH emHrged l l int l h « tu rb in f i n o i s f w o u l d m o v e d o w n 

in (rC'qunnr.y n n d thnt thw low- f rnqucncy "o i ^u w o u l d Cduvi.' j r \ r \ o y j r t c e for thi? noiGhhor*,. 

Thn noisH ftmission from 48 wind turbines with norr\inal electric power up to 36 MW is 
analyzed 9ncj di.vci.'s.s«d. 

Thî  rfilatlvo amount of low frequency noise is highef tor large turbines (2.3-3.6 MW) than 
for &m,ill turbines (2 MW}, and the difference is statistically significar^t. The differfince can 
rtlso be expressed as a downward shift of the spectnim of flpproximtitety onH-third of an 
QCtavH. 

Afufthftr shiftof similar size is suggested for future turbtnt75 in the 10 WWr*ing«. 

Due lo the air absorption, tb<; highfir lnw-fr«quftncy conlenl becomes oven mcarH 
pronouncftci when sound pressure levels m relevant neighbor disttinc;wK HFI* considorod. 

Even when A-weightwr] levnls rirw I'.onsidt^tod. i substantial part of the noise is ril low 
froquenciQs ami. Ua sovttnil of the mvcsli^otcd large turbmtss, the one-third ocliivu band 
with tho highest iovol IS »( or tmlciw 250 H/. 

U Ls \hufi beyond any doubt that the low-frequency pan of tht» spectrum play.s tin important 
roJH in ilie noiso at the iioic}hbors 

Given all of the ybove, you ran see why I sm concernftd for the rfisidcnts of Cosmo. 

A final word. The clinical literature, including publications by thy World Health 
Organization on health riffects from infrasound exposure, typically use (he word that Dr, 
Kdllsy used in his reports to the US Department of Energy — "annoyance." H'.s reflDy not 
an appropriate word, it vajitly understates the sickness caused by infrasound exposure. 

file:///hufi
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(A mosquito bite is an annoyance. Wind turbine infrasound, on the other hand, triggers a 

debilitating cascade of illnesses whose features I enumerated, above.) 

In medicine, we clinicians are morally bound to exercise what's called the "precautionary 
principle/' That is, if we don't know for certain that a procedure is harmless, wo are 
obliged to exercise extreme caution In performing the procedure, in this instance 
building industrial wind turbines — which are well-known lo produce impulsive (i.e., 
omplitude-rnodulated) infrasound - near people's homes. This is. after all, common 
sense. 

For decades, the wind industry flatly denied their turbines produced infrasound. U took 
monumental efforts by people like tne to debunk tfiis fallacy. Wind industry advocates 
likewise argued that only downwind turbines created noise, that is, low frequency noise. 
Dr, Kciloy sndi his research team effectively debunked that falsehood, in the articles 
referred to above. Finally, the wind industry clung to the fiction that, "It you can't hoar it, 
it can't hurt you." Professor Salt deflated that one, 

It's time to recognize that the global wind industry has hidden behind a series of (what 

turned out to be) falsehoods, Their untruths have been exposed and corrected In the 

published clinical and scientific literature, as shown above. 

There is no excuse for building wind turbines in pnaximity to people's homes. 

Sincerely, 

Nina Pierpont, M.D.*, Ph.D.** 

•M.D. from Tho Johny Hopkins UnivOfjity School of Mi'dicino 
**Ph.D. from Princeton University in Populutign BioloCjy/EvolutionJiry BiolO(jy/Cco!ogy 
***B.A. (Biolo<]y. with honors), Y<ilo University 
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Road this article—or skim it, with .attention to the highlighted passages—to discover why tho corrupt bostards with 

PhD'-; ;md MO's; who .irguo for tho hlhirious "nocobo offect" as tho cause of Wind Turbino Syndromo, ought to bo 

horsowhippcd. For it turns out th.Jt ryjearchor.*; worrs studying WTS docidos ago—because tho poor aapti living 

within 3 km of wind turbinor. wore complaining of tho snmo symptoms docgdos ago! - - "T 

3 

Horsowhippod or torrod and fonthorcd? And dofinitoly stripped of their profossional crodontialrJ 

—Cilvin L,uth(rr Martin, PhD, who wondorv why wind compftnics arc still .-i||owod to put those goddam m;ichinc5 

I n<sar p«oplo';i homor.! 

'̂  km! 

N. D. Kelley 

R. R. Hemphill 

H. E.McKenna 

Solar Hmrgy Rouurch Instituto, 
Coldfln.Colo. 80401 

A Methodology for Assessment of 
Wind Turbine Noise Generation 
V K detailed Molysis qf a .feii€» qf acoustic measurements taken nt/ff ^yetxrat taitc 
wind ttvbmts {100 kWand above) hat/ identified the tiutxintunt acoustic etter^ as 
heing concentrated in the fow-Ji'equency audilAa andsuhaudU^v rmges. usuatty ftsi 
than 100 Hz, TTiesc me^urtmena have also shovtn ony reported community oii' 
noyance as^Kxatai with turl^ne operations ha^ often been retard to the deitrei; qf 
cohenmf Imptd^veness prestnt vnd the suhse^juoit Harmonic coupling of acoustic 
energy to residential structures. Thu-ft one technique to assess the annoyance 
pot&ital xifa given wind turbine desisn is to devtlop a method which fiuantifies this 
degree <t/' imputaveness of cohavtuy in the radiated ttcoustic energy spectrutn 
under a wi(^ range of operating cmiditiotts. Eitperimee has ebo shown thepresentx 
of annoying conditiom is highly time dependent and notistationary, and, therefore, 
any attempts to quantify or at t«at cfas^y wind turbira designs in terms of thPir 
noise annoyance potential must be handled within the proper ptobabilisiiz 
framework. A eedmiqKc is described which employs ftttdiidimensonfflt Joint 
probability analyniK to establish the expected coincidenoe ofacoustit energy levels in 
a contiguous seifuence of oetave frequency bonds which have been chosen becatise 
pf their relationsMp to common structural resonant frequendef in residential 
buildiass, Muittatci: is presented to Jvniify ttte choicif of thex particular bantis. 
Comparisons of the acoustic performance and an estimate of the annoyance 
potential ofscoend large wind turbine d e ^ n s using this tedmique is also discusxd^ 

Introduction 

Uiitil the Tan of 1479, noise teota inrgn wind turbioes bad 
not bceii a ou^or concern. The siUntifni ctaiuscd however w 
the 3 MWt MOD-I turbioe imtoUcd near Boone, North 
CarolIiM began to undergo a scries of operational tcit-i which 
resulted in & nuin bor of sporadic and totally unexpected noitte 
complaiats from a few residents living within 3 km of th6 
inKUUhiUoa. Since tlutl time, a con.\ideniblc effort hns been 
undertaken by s number of organisnions who have studied 
the phenomena to find out the rauct nuture of the notsc 
responsible for Hnnoying the n ^ h b o n , iUf origin aiid 
production mechanism, ils ptiopugation pHth, and wh^t could 
bo done to eliminate or at least r^acc it Co below pcrceptEbl? 
tcvi^ Some of the rcsultd of these studies have bcoi reported 
previously [IJ. 

To date^ aeousticaUy-rdated onnoyaiKe from loree wind 
lurbincK HAS been conllncd to a dozen fanulics living within 3 
km of ihe MOD-1. There have b«en no documented com-
pJaiots pf noise the author is aware of with any of tho four 
M O D - O A turl^es currently operatin$t and two surveys of 
the M01>-2 turbine have failed to find a ^^^^eif^ f̂ y Im­
pulsive _riQ^c.jep^don similar to the MOD-I in the 
measurements token vo far [3, 4}* Some impuLiive noise has 
been detected in » recent survey of the 17-in Diiniais/VAWT 
ISl. The HituAtion in Boone, however, has been severe enouflh 
to waff ant a close examination of the dcUUte of the MOD-1 

Cqniribitted by UM SAIIT l a n w Di\Woa uid p m m H l nt ihs SUi Bimiifiil 
WiwJ tiaagy Cnnfcnocc u d Woriutiop, WufalBfUA, D.C., Oetnber S-7, 
)'rtKMuiMivJiitTQe(3V(dbyUteKnlarIIi»nzyDwiiJnnMdit()4. i w a 

experience. The carnal factors rdpons^rfe for the noise had to 
be identified; this information would then be used to develop 
a mcthodototEy to assess the annoyance potetiUnl of other 
wind turbine designs by mcasurics their acoustic radiation 
with reference to the MOD-I d«tA. 

Cbflinctcrlslics of tw^e Wtad TmMic Noise 

Figure 1 jiummorizes the ftooustic pressure spectrvin 
asiwclatcd with large wind turUneii and indicates the 
dominate noise sources aii a function of frequency. Not HU 
wind turbineti wjQ othibit the features of the spQctrum shown. 
The ultimate enwte of aerodynamically generated sound 'm ihe 
unsteady loading of the trades. The detpfie of this uo 
steadiness^ for tiie moit part, is responsible for the 
distribution of acoustic cPcrsyacroK the xpectnim of Fig. 1. 

Conventional classifications of rotor n^se include 
rototiowd, broadband or vortex, and impulse noise. 
Rotational noise is characterized by the large nuniber of 
discrete frequency bands «4iich are hannoitieally related u> 
the blade pi^sage frequency. The amplitude of these bonds is 
determined by the itum of ^ c steady load, which It a funcijon 
of the commanded level of operation of the machine, and the 
unsteady loae&ig at any mMnont aiisius itom mch sources at 
inflow turbulence and upstream waket. Qroadt»nd or 'fonef 
noise remits from the itlishtly vtscQu.-t interaction of itic 
unsteady lift and the blade boundary Isytx and i$ responsible 
for such fflcchontsms as flow aepnrstion and tip-and trailins* 
edge vortac shedding. Broadband lunsc, wlikA is docribed ns 
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the '\svt^shinjt:" sound onsodatcd with the turbine opmition, 
ill characterized by largely incoherent radiation over a wide 
frcqucocy range with a ŝ MctroI *'buffip" «oin<^iQes found at 
rctajdvdy high frequencies. Aeccnt mea.^urements Of the 
MOO-2 turbine have found just such a "hump" in the region 
shown in 'Fig, 1 {4]. impoWvc' noisci such as has boen found 

ctKBidcmbie cncpg . . -1^ dashed lines in the ^c^on tran-
K&idinA the ro^ucmoi and broadband regions of the spec­
trum in File* 1 i^e iutiivaiivc of impulsive b^avior aud reflect 
the very larjce dumber of hannDnics nocessaiy to describe the 
blade loading spectrum which are the souroe$ of the radiation. 
Impulsive noise tend^ to be the most annoying becau.te it 
dominates all other sources doc to a. hl£h degiee of coherence 
and lodiatioa cffidency. From Fig. 1, the hiahett lovds of 
tcotutic energy con be seen to reside in the iow-froQue&cy and 
subaudible (<20 Kz) range in the forni of dinacte b&nd^ 
The presence of «hort period, unsteady blade loads will Is^ 
crease the oiUDunt of disovte radiation in the higher 
rotational hannonics, usually peoldnit in the R-1 f Hz range. 

Low FreqncnCT Soond. The low Ireqvcucy dominated 
spectrum of FiS' ^ *$ ^ tvsvtlt of the low rotational speed of 
wind turbines as oomparod with other fonns of (urbuic 
machinery. At the present time no adequate standard easts 
for evaluating impulsive noise, partioilarly when the sgund 
en«sy is concentrated below ItX) Hz. This gap is due to our 
limited knowledge of the jgyy^,0]^ffmg»l-j^jpg». and the 
physical parameters involved with transient sounds which ore 
perc^vcd by humans as annoyance. As part of their peo^am 
to dcvdop a proposal for wind turbine noiso critoria, the 
psychoacousUoi ^oup at the NASA Laneley Center has 
pdformed a wries of tests to establish tbe pcxceptlon 
threshold for low-£requen^ audible» impulsive-urpc soundK* 
Tbdr results Orcreponed in rcfeienoe [1]. 

A FossiUe Low Froquency AonoyanGe Mcdhadism 

DuriDft out Mnfoh 1980 field measuxaneat proftram at (he 
MOD-1, we were very fortunate to obtain ptfmission from 
two very cooperative fuoilies living near the maehine (who 
had a history of compli^nts) to make a jî Tics of detailed 

More than 

"psycho-

lyyicciP' 

Physio-

logicall 



0 8 / 1 4 / 2 0 1 4 2 : 3 1 PM FAX 4192894826 GROUNDWORKFAX 10025/0037 

to Pior 

pont i-«t 

& 

3G 

3d-

zs-

30-

16-

10. 

6-

HMA fcrfWK) tlHwauM 

•no4*r«t< :« "HHMip 'p * ro* t lWt« 

( k d w n ) 

10 n«ouwKy Oil) ibO 
Flo. 3 P M K IrtdOOfOUtOoor •Owoe p f M w m IWMI eJtf*rtiie« for mod-
ontf l snfwqwio* WKi TIWMIWW pMMpdon tn riciiiHB«7 m d in , B o m , 
N.C. 

blal pvngWon 
(MtdOm) 

t t n a h o l d 

m 

*<* 

> 
M1 

3 
D 

03 

40* 

30-

modwat« Iippataa ^ -

thrvatioM poreapt ton-- -— 

baoKsround ".o.-— 

. , . , . „ _ - . | . . , , r -T- 1 • • t - i - r y 
10 100 

Fig. $ Paak Indaoc Mund preuura l o w i i show existlrtg b i d q w i n d 
(By M 1JISH]) 

10 100 

r i g . 4 
Frequency (Hz) 

P n k irtdoor seund p n u i m Inatg 

uCviuiUc and vibration measureuuiat$ ingidc. Mid wiislUe. of 
their homes durlne turbine operations. In adciltion to the 
pbyHieal measurements, we visited numy of the other comr 
plaininfE families and recavod a description of the omioyinjt 
sounds. In summary, tbe compUints centered on the 
following pereeptions: 

if) the annoyanee was deMribcd as a periodic "thumping" 
sound accompimiod by vibraittms: 

(Ji) many persons rcportol they could "feel" more than 
hear the soundtt; 

(/fO the sounds were louder and more annoyios inside their 
homes than out; auci 

(w) some experienced the rattle of a loose glass in picture 
frames mounted on outside walbt and tumill objects such ax 

Rwtuenoy (Hz> 
PKr,e iwodMBi*4o«naiBiniputi*p«roi^tion«xeiMioii 

perfume bottles atop furniture uiakinx contact with an insific 
wall. 

In our vidt« to other eomplaininft homes^ we a:ikcd in whie'i 
room the occupants believed the sound)! were the most nth 
noylttg. Without fail, we were shown rooms whidi had at least 
one windovif which faced tho turbine. More often than not. \ ^ 
room was a smaller one, uwally a bedroom. 

Phyaleal Meatutcmeat Itanlts. We were able to obtain s 
nuiRc of slight to severe annoyance Icvds while iecor<ling i" 
the conventional twf) story, fltame structure webavcidcniinc^ 
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a} house iVS, which i& located about 1 km and 300 m bdow the 
furbinC' We also obtained a well-documented measurement of 
threshold kvcl perception stimuli vfhi\e recording in the 
^ouble-widC) mobile home identified an house tf7, which is 
located approximazcly the uune distance from the turbine and 
less than 0.5 km from house #8. These two data sete have 
allowed us to compan: the impulse excitation levds from both 
loside an^ oubiidc the homes. We also huve been fortumttc to 
compare these low-frcqueucy iuipal$ive measuienicnis with 
one involving a slowly varying, broadband source connected 
with the opcrution of gas turbme peakini; stotioD. 

Acoustics. t-'î uFc 2 vhows the external pressure excitation 
of (he radiated impulse and tlic resulting indoor pressure trace 
in the 31.2 Plz octave frequency band. As can be seen, the 
tiulooi impulse la$t'< fur a period of over a î econd compared 
with the individual impulses outside the house lastinj; Tor only 

10 

Froquoncy CH:t) 
Flg,7 1YM««noWlovelpore«|]tioii)nt|MlMBxeluiIontff« 

100 

1.25 H^ 

a few milHsecondS. To compare the moderate annoyanee level 
stimuli with the perception cose, we analyzed the differences 
between indoor and outdoor sound prei^ure tev^s and the 
levels indoors as a function of the existing background. These 
result! arc prcncnted in FIAS, 3 and 4. Fifpnes 6 and 7 display 
the acouKtic energy dcttfUy Kpcctra of typical individual 
impulses striking tiic homes and invoking moderote-to^evere 
annoyance and perceptible level rciiponKs, respectively. 
Figure 5 relates this data (o local backgcound., 

Vibration, Figures 8 and 9 plot the frequency spectra of 
the horizontal c^imponent of tlus floor vihratton under both 
conditions of perception. In both cases^ the sentitivc axis of 
the accdcromctef wan parallel to the major floor support 
mcmbeni and in the direction toward': the wind turbine. 
Fi]i^e 10 plots the telaGve transmisstbUity fuaeUon for the 
acoustic and vibration data whidi indicates the level of 
dyiutmiccouplinx between the mechiuiicat foTcinjc of the floor 
vibration and the room acouxtic pressure field. A& ts evittent, 
the horizontal noor vibration is more highly coupled to the 
pressure Held in tfcvcral frequency bonds than is the vertical 
mode vibration. This is ia aip^eemcnt with the low acceleration 
levels measured in this orientation. 

Comparison wlib a Non-Impolsive F^ccftatioa. Bceatue 
the strong impulses uxsoeiated with tbe MOD^i muy be 
unique, and evidence from other turbines seems to indicate 
that paniatly coherent radiation may he much more common, 
we needed to find a documented umrec of tow-frequency 
sound to compare with the measurements taken iu Dooue. We 
were fortunate to obtain a data set connected with the 
operation of a lOO-M W gas turbine peaking station located in 
Southwestern OTCKOQ [6]. The complaints o i several 
homeowners living ahnm ,1-5 km north and northeast of the 
plant paroiicled those of the Doone residents. Figure 11 
compares typical outdoor sound prcKurc spectm from the 
two types of turbines. The characierl»ic sound of the gfls 
t u r b i n e , w h i c h wa^f " " " ^ ^'^ r « n n i . p ^ i^ [he aih:^,Kt 

rcD!n t̂ffjtty_ ĉvidept. While the peak frequencies of the two 
spectra are different, the levcl« arc about the same at 12 Hz. 
Figure 12 rcplots the compari.ion with interior background of 
Fig, 5 with the data frum one of the homes near the poiking 
station added. This,h9mc ]reported_amilar }iensatio_ns_as the 
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100 

Booncrcsidcms^btu vCfV litUc audi^JOtmd. i.e.^the fccltwt 
of a prewure wave, uiieasmesji. vihrations^ etc. 

Ittt«^prctatl(m of the KowltN, The repealed tendencies for 
txHh ttic acoustic prcKKure I'ield and the vihmiton data to show 
discrete peak)) at the same frequencies-the room dynamic 
overpressures .shuwn in Fig. 3-und rtic litrong resonant 
behavior of the indoor pressure field when excited by an 
extertuxl impulsive excitation, all point to a complex resonance 
condition betwtien Uic vulumc of air in the rooms and the 
vibration (displacement) of the walls and floors surrounding 
[{, One of the fiucst sources of data on the rUructural dynamics 
of residential building.s t$ a NASA Uutslcy study authored by 
Carden and Mayes V\- Through the lac of sinusoidal ex­
citation and (urcnin flyover and 5onic boom noise, they 
determined ihc charactciistic rcKpoascs ot lypieal ftamc 
houses appeared to be largely independent of locution and :igc 
due to the Ntandardization of building code^ which cull out 
such design details as stud und beam spacins, etc. They also 
round, due rti the coiuiruciion Klm]lariiie!i called for by the 
code, the resonant frequencies associated with the structural 

10 

0-

-10-

"W 

-30-

-10-

-ao-

-eo tPHUeal fOKbt* 

elcmciUs"Qr mosijrttidcntial hu'iiainps tall wtthm the jwmic 
pasits but,„i,ndiy,idti&»jjepena onjthe coyiry^l^ipn tlctailS^of 
«t(jl^hQUM.._ 

The acoustic pressure field within a room of a hou$e is 
dynamically controlled by (0 changes in the shape of ihc room 
due to dtuphragm action from internal and external prewiure 
changes. (»*> higher mode resonunces in the walls and floors. 
((V/> cavity oscillation::! (Hefmholz-type resonuncCK) from air 
moving in and out of the room through a door or window, 
and (iu) the rosonont modei; of the voltmie of air in the room 
itself. The ranaes of these resonances are plotted On the data 
(if Hz. t alottK with the factors controlling; structural mode 
domi^ng in other Trcqucncy ranges in Fig. 13. Table I lists the 
vartous resonant ittodes measured and calculated from tile 
dimensions of the two roomji in the Boone homes. 

From an eAaminarion of Figs. 3^ 4, 5, S. a^i 9, the peak 
acoustic and vibration spectm indicate Ktrunfi resonances at 
many or the frequencies llitted in Table i, purticiflarly ai fhe 9 
and 14 Hz diaphragm modes. Figure 14 presents an 
tUu^ration from V>1 showing the reUttlonship of these modes 
Lo the structural featurcii. Frum the avdlable data, we have 
cortcloded the tntennal prc^-'iurc field in these rooms and the 
houtt: in Oregon is being driven primarily throush the 

1 10 
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diitphrnsm action of the outside walls faeing the turtnncs. 1V 
overshoot of tho internal pressure levels evident in Fht- ^ 
indicates a dynamic amplificatiQn is taking place and io' 
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^ 

tensifying tbe iow-ffcqucocy pressure {luctuoUons in the 
roonLSt Audible sounds arc heard in the Boone homes and not 
in tiie Orcgoa faoti^c due to (he hiBber waU/Hoor Asonoaces 
yod room modes bong CTCcited by the MOD-1 impulse energy 
it }2,25, and 50 Hz (Bgs. 6 and 7). The audibility condwdon 
has been drawn by comparing the above background Icvds 
t̂ ifb the NASA perception tlvcshold criteria plotted In Pl^ , S 
^ 12 111. Thus the rcsulttj show the audible sounds are 
connected with more impulsivc-tvpc excitation, but slowty 

^0.12 
Ongoa 

liO FMqiwuya iz ) 100 

S M H pa Ftg, 9,114th bnftttf narhmat pf boiM to 0«a MMna In 

varying, broadband sources with sitnilsr levels of sub-audibfe 
acoustic energy are alM capable of causing annoyance to the 
resfdencs of exposed homes. 

HnmM PercqittoB. Comparisons of Vigfi. 3,4, S, ti, and 9 
show the major difference in the acoustic energy distributions 
between the moderate annoyance poeepUon (thumping 
sounds and vibration} and the threshold stimuli (a barely 
discernible thumping sound but no vibration) appears lo be 
the peak level of aubaudJblc energy present. The ftrnt modes 
of human body refinance (in the direction parallel to long 
dimcdsion of u standing person) occur at approKtmately S, 12, 
and 17-25 Hz [9], The position of these frequcacies with 
respect to the room remnant pressure fidds » Ktiown in Fig. 
12. Some additional supporting evidence for a sentfitivity lo 
subaudible sounds is plotted in B R , IS. This graph shows the 
threshold/exposure time for continuous sound ptcssurc levels 
close to the peaks wc have measured (see Fig. A) around the 
most sensitive frequent of 12 Hz [9]. 

anPQgmceJModated-tfJtluhr milsatinir nrrsyurc fields in the 
iflPHB-mfiaaurftti 'K a eO<mUng_wjth_humap_bndy_T»onances 

TaweX 
Resonatti modes of rooms la hoHSH 7 and g (Hz) 

House (n House AH 

DimcniuQnx (ni) 
Wall/tloor reaoaoneot 

(meaiured) 
Cavity osciUotioo 

frequoKy tdoor opca) 
Room nipdc t:tiiwmaes 

3x3X2.1 
9,14,20J0,».79 

r«44 

561I0O.O1O]* 
Tyriioi 
sotooii 
9&[]OI,OIt] 

3.6X3.5X2.4 
9a4,21,26.S0.<k].6S 

*35 

47[H».0I0J 
fi&lHQl 
mooi ] 
85h0l.0ll | 
98111 tJ 
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.Maaa-contrallvd 
^viult>ampkigHaogo 

19 100 

o e i « * Band i t * - •e^4* - l ^ - *Mf *B~^^ H 
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which in tunLare responsiTite fo.r_̂ erMUBa the :tcnffltion_of a 
' * " "dv ^^"^yt°ii .7^? perception is more noticeable 

Sue to the increased reverperation tone and tiynamie mdoors auc to tnc incr< 
pyerpresfivfcs froiP tjje^ i mteracDon betweififtie_stiructurai_aafl' 
air voltiftie reonancja. From the mcagg informatJOTi 
available from!'our mcaxurcment.'s, we have eniddy estimated 
the perception leveh; for the Txxiy re30&aiK» frequencies as 60 
dB for 5 HK, $5 dB for 12 H?, and 4g dB for the 17-25 Hz 

Fig.-14 Exampto ot wliffloof dlMphî pn aantw {mantoK wtanwea [7l> 

S 3 * I 19 IT U It H 

Fig. 15 ThrMholdtaxpOMn* tlnw ratotkinstlip around meat uiwnMi 
ft«<lu«ney<Muie*: Mlaranee [Sp 

band, or f S, 0, and + 1 0 dB above the exhting background 
for the respective frequencies. Such a proccAc as proposed 
would explain the perceived annoyance within homes when no 
perccptablc sounds could be heard outdooni. 

AssesRnwBt Melliodoloey 

We have devuted a lochnique by whieh the potential for 
commtinity annoyance frorn the low Trequen^ sound 
radiated by large wind turbines may be evaluated from 
recordings or direct measurements. Tbe method allow.s for a 
direct cm&pOrison of various turbine designs or retro^ts. The 
approach is based on measuring a parameter related to th? 
phajte coherence between the discrete ftequenqr band:: prescm 
in the acoustic energy specoa of wind turtitncs (see I*^ . < and 
7) and rcspoiKiiblc for the levd of annoyance perceived by 
residents in both indoor and outdoor environmcnt.<;. 

The phase coherence between discrete energy bands is 
determined by computing thc joint probability distributiom 
of band !iound piessure levels in a series of eontiguouN octave 
frequency bands. llMRe band$> which include mote than 90 
percent of thc lesonaoce-contf oUod frequency range ^hown in 
Fig. 13, consist of the S. 16.31.S. and (^ Hz octaves* In order 
to properly (alcc into account the nonstaticiiary nature of 
wind turbine noise, we have found it is necessary to use the 
time for one complete rotation of a blade as the anulysii 
period for the computing of distributions. 

The actual tedmique iuvolves the use of an ttOO-Iine 
resolution spectrum analyaxr under thc contri^ of an extefnui 
computer. The analyzer acquires a timc^wrics record 
corresponding to the desired imaJyris period, trao^cforms it 
into a narrowband spectrum, and then transfers this spectrum 
to the computer for calculation of thc Tour octave baud levdS. 
Tho computer, using the method of bins, develops the density 
fiuictions using a 5 dB incrcmmt for the band combinatiou 
(S/lfi), (16/31.S), (31.5/63), and the triple combination 
(S/16/3U5). The results arc then plotted as aseries of surfaces 
containing isoplcths of equal joint probability. 

Figures 16-19 contain plots of the results of measured joint 
soutul pretwure distributions listed above, and a phx renectii^ 
thc triple combination and a conditional probability of an S 
Hz band level of 70 dB or more (Fig. 19). These dixtribuliou 
have been derived from on-axis, below the ccnterline 

JOINT PROBRBILITIES OP OCTflVE-BflNO LEVELS 
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JOINT PROBRBILITIES OF OCTRVE-eflND LEVELS 
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JOINT PROBABILITIES OF OCTRVE-eHNO LEVELS 
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mcaaurementx at a distance of 1.5 rolm- dia for the M01>l. 
the MOD-OA at Clayton, New Mexico, the unit #J MOD-2, 
and the 17-m Darricus/VAWT at Bushland, Texas. Also 
ploticd in Figs. IS'IS arc the lefercooe background levels for 
Busliland and the threshold peroep^on levds measured 
cniistde of house #7 in Boone. Unfortunaidy, tbe data from 
BOdi site were pot recorded undR- similar atmospheric con^ 
Slitions. The MOD-1 data leprexeni. the most severe iicqneQcc 
of Impulrive noise and thc accompas^riDg adveru eonunvnity 
naction wc have on Cape and eoxresponds to a period late in 
the cvcuing. The MOD-2 and MOO-OA surCacra were based 
OS a very limited sample token in the afternoon at both sites. 
[The VAWT data i^resents thc divtribntion for a scries of 
measurements recorded right u( local sunset when Ute machine 
began to exhibit some impulsive n t ^ diaracteristics. 
p ie results of this analysis indicate tbe foUowing: 
I <0 The MOD-1 data r^rescnt a good measure against 
ytiadti to compare the acoumic performance Of other turbines 

because of thc teiaMJ«aaffl»aJtesllt associated with the 
reccKd used to compute the distribution. 

</;) The shape of the distribution appear^ to be related to a 
specific Piodlinc design. 

iHl) The acousUe pressure patterns radiated ffttm tHrgff 
wind turbines have a definite structure as compared with thc 
natural. wind-Induced background iits is shown by Pig. 1$ in 
particular} with the radiation from downwind HAWT sup­
ported by truKx-typc towers and the Darricus/VAWT 
cxhibitldg the uaxunum structural detail. 

iio) Tbe importance of the exbtiog bttckgnmiivi on the 
detection of tiu1>lne nobe is graphically illustrated in the 
comparison of ihtt Boshhnd bacVgroond distribution and that 
associated with ihe threshold perccptitm in Boone which 
indicates 6ils would not be heard in Bushbmd. 

(v) An intorpretatiott t>f 'Figs. 16-19 indicates if the peak 
coherent radiation &om a wind t u ^ n e 04n be hdd 
simultaneouiily at or bdow 55-65 and 45-55 dB band pressure 

http://SO.fi
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JOINT PROBRBIHTIES OF OCTRVE-SflNO LEVELS 
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levels in the ft and 16 Hz Octave bands and under 3S-45 dB in 
the 31.5 and 63 Hz bands at a distance of t ^ rotor dia, thc 
probability of oonununity annoyance flrom low-freqtieQcy 
turtanc sounds appears remote even under tbe quietest 
background condltioT).s. 

Conclusions 

In this paper we have presented evidence to support the 
hyi}Othe:ds that Orte of the nu^ur causal agents rcqwouUe for 
the annoyance of nearby re^deni!* by wind turbine noise is the 
excitation of hi^^y resonont ^trvcttund and air volunw modes 
isy she cohereac low frequency souud r i o t e d by large wind 
tvrViocs. Further, there Is eyJden^thatJjhestionkjesQnances. 

body tesonaaces at 5. 12. and 17-25 Hz. festdang m a l̂ cl̂  

luuociuted with the unpuiuve Natation of thc structure 
appear to be due to the coupling of energy tlrom the higher 
frequency discrete bands in the iaaputite to higlnr frequency 
room rmooonces ttloted to the air volume ilsdf. 

We have desaibed a turbine noise evaluation technique 
which, in effect, measures the degree of coherence in the 
acoustic radiation being emitted from a given turbine under 
existing atmoi^erie conditions. Thc anHxwcfa is based on 
computing tbe }ohit probability distributions of the band 
pressure levds in a serien of Octavo frequency bands wMdi are 
known to cnoofflpass the voy U^tly damped, struettu^ 
resonances in lytHcol housing constructiM in the IJ.S. The 
results of the analysis for a range of wind turtrine designs has 
shown the MOO-1 to be capable of producing the highest 
coherent bQnd pt^essure levds. but the Darrfeus/VAWT is 

capable of the highest ptob&biUty of coherence over a mticb 
narrower range of hand pressure levels. 
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The Truth About Wind Power 

Consumer Prices 

ReUabHUy 

sound 

ShMlow Flicker 

vML-'K'i'"'- .. 

p'-*^ 

Property W y e s 

Einlssiom 

Old'nirbii i«s 

Eneiiylnoentlves 

W0dm 

ThoRlwtorfc 
W M aneiig/is «tp«niAM and cosb 
more than other KNiraes of etoctndlvi 

wind is tnletnilfiant; thanEfbra* It 
thrHtcns Ihe rellablRty of the eieetrfc 
grid. 

TheRMUiy 
WVind pownr (s the lowBxt eott of newgDnaratlon; twenty 
year power eomracis prowl dek>nB4Hin level powvr costf̂  
NO I M ease no liiel transportation cods. Agfng coal fl««t 
is being deoinMnistwied: vvfll Impact conuiiner prices 
upward. 

The sound of operating wfnd turbines 
causci a vartefy of haaltb afhets, 
including diztiiiess, heidaches, and 
loss of sleep. 

The shadows of rattting wind turbines 
are bothersome and causa negative 
hHKhcffieets. 

Turbines often cateh fir* and whtn 
tfaeytfo they send flaming i f t inb rmo 
neiosaniToies£i. 

•iMadttfBKtob mudi land to mate 
nucti of the n«tlOT^ energy. 

Wind fiKms hurt property values. 

Wind power does not reduce carbon 
and may even contribute to cUntatB 
change. 

Old turbines are left abandoned. 

ftenewible anergy b jub:Mlnd at 
Mghc rates than fxsM fuels 

wmd twMncs ere klBIng birtfi; b m 
•nd eagles >t an alarming fate 

Grid opaialon alraady rely on wind power artd 
suoccKftghr t f invKv R In large wnounts aooK the US 
power grid. Over 60,000 MW of wind energy is currentty 
on the US grM (roughly poMwn 45,000.000 homes). 

Independent ttudlBs epnductid wprWwMphava 
BomMently found th« wind ftrnis have no direct Impiet 
on ph)^eal beaMi. Sound Icweb are modeled during 
develepment to auoid pest-operational issues. 

XfMidiowiSMprr to predVefnMe and (s baled an the swt's 
Mgla, turMw (ocatfon^ and the ds&noB to an 
observer, nkfaer is moddcd durif^ development to 
mini Rdie and mi4t«ian measures are awfbMe. 

A wind turtine Are is a very rare went 1M»ines are 
fifOWlV mfiAltmnf 7dff fnr iinirivwrartnn InmrwftiMiiM 
ExttRslwe precautions are taken, mdudlng emergency a 
first re^Kindertralnlnc. 

Wind energy aoeeunttd for 42K of all new anergy 
insuHation In 2012. The pni^ea area may appiter to 
spread across a laige ama, however, the infrastructure 
reqwres lime land. Wind eneigy b oompatible wMt 
agrtcultural actMOes; tenneix CM plant up to (he twhine 
base and Itvcswdc er^oy theshede In summer. 

Studies have found that arlnd CMMfes do not affect king> 
term property values. Wind drives ODmmunity economic 
devdopmcnt that benefits aN proiMrty ownais through 
the UK revenues paid armualhr. 

Wind pmwer has no eartwn embsions and emits no 
poflulants or gr«anh«use gates. Wind poMier doef not use 
any «4lcr and does not oontrtbute to water 
contamkMllon. No energy expended to camet fuel. 

Kbbxy shOMfS that otd turbines arc rcpowertd vrtth 
newer technology. Cwientvrlnd pracOces require a bond 
he posted to protect lantfownen and communKy; in 
addliiort,turbinei have a high salvage value. 

Fossil ftMh received about five times more In sMteMfes 
than lencweble cnorgy; unnd's prfnury incentive Is 
the i>rodwct Tax Ocdit tf pe<̂ (9rRMnee tafctf 
incentive. 

wind •cnanm eleetrtcMv without many of the 
eovHonmentallmpacls associated Mfihotherencrgy 
xouroes and bxupported liy wiidMs aflendcs. NcMW 
sMng feqidtenwros BTtd tedtn)i|ues continue to reduce 
wlldlHe Impacts, 
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