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September 26,2008 

Attention: Kim Wissman 
Executive Director OPSB 
180 East Bmad 
Columbus, Ohio 43215 

COMMENTS: 

EECEIVED-OOCKniHG OiV 

MOSOCT-I PH 3:2l4 

PUCO 

Enclosed in the p^Jcet are hard copies of documents in respond to OPSB draft 
regulations. Case No. noted below. 

These documents are for your review and we trust that you will share copies of each of 
these documents with tke following individuals: 

OPSB Memb :̂s» including legislative m^nbers 
Klaus Lambeck 
Stuart Si^&ied 
PUCO Members 
Ohio House of Representatives Public Utilities Ccnnmittee Members 
Ohio House of Representatives Ahemative Energy Conamittee Members 
Ohio Senate Energy and Public Utilities Conmiittee Members 

Not included in this packet, but received by Ms. Wissman on Sept 3,2008, by hand 
delivery in a personal meeting, as well as personally provided e-mail copies from Richard 
R. James on his research: ""The "Haw To'' Guide io SUutg Wind Turbines to Prevent 
Health Risks from Sound" by George W. Kaa^erman and Richard JL /omes. We trust 
that you will share this timely and important researdi with the individuals listed above. 

To: Ohio Power Siting Board: Alan Schriber; Lee Fisher, Aivin Jackson; Robert Boggs; 
Christopher Korleski; Sean Logan; Andrew Boatright; Legislative Members; Kim 
Wissman 

Re: Case No. 08-1024-EL -ORD; Wind Twrhine Siting ReguimHomfw Ae State of 
OhiOy Ch^f>ter490&'17 

Copy: Public Utilities Comtmission of Ohio; Ohio House of Representatives PubUc 
Utilities Conamittee; Ohio House of Representatives Altemative Ei^rgy Committee; 
Ohio SeiMte Energy and Public Utilities Committee; Stuart Siegfriett Klaus Lambeck 

Respectfully, y , 

£ Joe Hughes ^ 
6320 State Route 540 
Bellefontaine, Ohio 43311 

\ '^{^^^^'^^^^IT^^^^ appear ing a ro an 
r document d e l i v e r e d In 5^^^^*^*^«^iom of a cfts© f i l e 

Technician _ _ l ! ! ^ " ^ ^ ^ "^^""^ ^^ bus inesa 
' — "^ate Proceoaed ^ O * / * t̂ _ ^ 

sr©d i n 
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RECHIEST roa RKOUITKm FOR MORATOmUM 

^ REGAMMNGMDIKimALWmDTURmiB ^ 

The unders^ned citizens of the unkia>rporated areas of Jefferson Township, Logan County, OnlSr 
request that the Jefferson Township Board of Tnctees and/or Jeffers(») Townsh^ Zor^r^ Commisston 
adopt a resolution to establish a temporary mora^rium on the construction erf any and all industr^! 
wind turtiine generators In sakJ U)wn^p for a period of one year. The moratorium ̂  reqii^sled ttt 
alk>w the Board of Trustees and the Zoning Cdnmiisslon 1 ^ time to imdertak^ 
Investigates as to the b^t cotirse of action regarding the installation of Industrial wind turbkte 
generators In the township and consistent with the stated purfxvse of Ihe Jefferson Township Zonir^ 
Resolutkm, \je., protectvig publk: health, safety, comfort and i^neral weifinre. 

Whereas, pursuant to tiie Constitution of the State of Ohio and the Ohio Revised Code, townshi|Ms have 
the power to enact planrrir^ and zcmii^ laws, indudir^ the restriction of Industrial development, that 
are for the health, safety, welfare, comfort, and peace ofthe dtizens of the township. 

The proposed installation of a large industrial scale wind ferm encompassing Jdffefson Town^p has 
brought com»derable controversy to tiie area. In the haste to enact zom'ng, an amendment %vas adc^ited 
that appears to contain arbttrary and unreasonable lar^u^e and which laMs to protect the public's 
health, safety, and welfere. 

In order to meet coitttltutlonal reqinrements of substantive due process, a townsl^ zoning resohition 
may be neither arbitrary nor unreasonable, and must bear a substantral relation to the puMk: healtii, 
safety, morals, or general welfare. Ibe cwrent zoning witii regards to Industrial mnd turbines api^ars 
to be boti) arbitrary and unreasonable, and does not reftect a sub^uitial relation to public health, 
safety, morals, or general welfere. 

The following points in the current zoning need to be further clarified and defined: 

1. Roads -The exl^r^ condition, dannage and repair of roadways In the township Is vague and 
unusable in Its current wordir^. The only mention of roadways toi the current 3K>nlng is fisted 
under "Siting Approval Application" and states: "d.) A description of the access route from tiie 
nearest County or Township maintained road to Inchide: 

- Road surfece material statii^ the type and amount of surfece cover 
- Width and l e r ^ of access route 
- A road maintenance sdiedute " 

There Is no further mention of roads in the document As written, it appears the township would 
bear the eosnomic burden of repairing d a n n ^ to tiie roadways without a dear and concto 
requirement as to what is exf^cted ofthe wind companies, and fe^ to establish time limits for 
said repairs. The Mibject of road use and damage needs to be studied referendng ^formatk>n 
from previous industrial wind fadHties in other areas. The current condition neecb to be 

Mr. J o e H i q h e s 
6320 State Route 540 
B^efortaine, OH 43311-9S19 



determined, the e^mated damage provided, and dear requirements stated wMi r^ards to the 

remedial ste|» to be taken by tiie whid company to repair the roads to the satisfection of the 

township trustees orthelr representatis^. 

. Ground water and weUs - any Installatton of Industrial vi^nd turt^ies that reqtnres d ^ l n g 

beyond a depth of K / and/or t ^s t i r ^ to create the base of the industrial wind turtrine could 

have negative Impacts on ground water and nearfiy wells. AccorxKng to the State of O ^ 

Geologic, there Is tite possllHllty of fracturing of local lime^one formations and those fractures 

intersecting existii^ caves and/or ipoumJwater sources. The only geok^feal refererice ki the 

current zonh% is again under the headlr^ ''Siting ApiHuval Application" and states: "h.) A soil 

bor i i^ reiXMrt.'' 

Studies need to be undertaken to determine what tiiat possibility might be and what can be 

done to rectify any potential problems and ensure that the re^dents do not bear the cost or 

burden of d a m a ^ to welte or groundwater supplies. Jefferson Tovim^ip has known kar^ areas 

that couki make ft more »isceptlWe to this type of occurrence. 

3. Setbacks-the striiject of setiiacks has been the subject of tfie greatest co r i t rov^ Thereis 

am^e sdenttftc sti^iy ti^ shouU be utilized to determine tiie setbadc distances. The current 

zoning te amb^uotis regardHig the requirements. It states under the heading *Setb»:ks": 

-All W K F towers d ia l ! be set back at distance of at least 1.1 times the WPGF tower 

height from any ̂ ^ ^ ^ ^ ^ ^ ^ ^ The distance for the above setimck ^lal l be measured from 

the point of the primary structure foundation dosest to the WPGF tower to the center of the 

WPGF foundation 

-All WPGF towers shall be setback a distance of 1.1 times tiie WPGF tower h e ^ from 

the adjacent proper^ l i t i ^ . The affected owner may waive this setback requirement by signing 

a waiver with WPGF and to be submitted to the trustees. 

The abow two points appear to contradict each other and need to tm ctar i f i^ . 

Further, tiie setback of 1.1 allowsthe niajority of the length of the blade of the industrial wind 

turbine to fell on the primary structure being referenced. T t e fias obvious safety ImfMkrations and 

warrants further Investl^tion to determine a reasonable measure of safety. In addition, no 

measurement ^muki be taken from tiie foundation of a home, but rattier, hfom the property line. 

Be measurir^ from tiie foundation of a home, you are, in effect, takk^ away the tendowners 

property. This <3Hdd be espedally proUernatic In the situation where a hoirie couki have t u ^ 

multiple sides of the property. In the event that each torbine is measured from the fourKfation of 

the home, the landowner could live on a virtual Istend viritfiin their home, ̂ Arith their land becoming 

unusable due to safety conskierations, and also making It difficult to sell or partition the property In 

thefutore. 



The current zonir^ alkiws tiie de facto takir^ of a landowner's prc^ierty without just compensation 

arKi further jeqranllzes the health, safety, and welfere of the citizens of Jefferson Township. The 

current zonir^ violates equal protection guarantees, deprives the landowner of a property interest 

without due process of law, and constitutes a "taking* of property for which the lamtowner must be 

compensated. 

Numerous stiklies have found that blade fn^ments, ke and other debrte can be thrown dtetances 

up to ITSO* from the industrial wind tiJHl>ifies. Setbacks must altow for a safety d t e t a ^ 

that amount in ortfer for an adjacent fencfowner to be safe on their own proper^ Science n^ t fe to 

be the tiasis for aH seti»cks, and ample tinie needs to be taken to stiidy the subject of setbacks in 

r^ards to health and safety. 

The current zonlr^ also states under the heading 'Setbacks": 

-The applicant does not need to o t o i n a variafice f iom the Towfist^ upon execution of a 

contract vidth WTCF by an adjaceiit property ovmer of the atxive settiadc requ^renierrts. Any v ^ 

of any of the above setback requirements shall run with the land and be recorded as part of t l % 

chain of titie in the deed of subject property. 

There may be reasonsthat tiie trustees or zonir^ commlsskm are aware of tiiat oouki hnpactsuch a 

vtfaWerand it Is felt tiiat ti^ variance shoidd remain In the hands of the tn^tees. This matter 

requires fortiier consideration. 

4. interference - The current zonl i^ falls to protect residents from the potent^! Interference by 

industrial vHnd tuHslnes with televiskyn, satellite, radio, cell fit«ones or otiier devkes. It provides 

solely that the ai:^>licant "must provide copies of the project summary and sfte plan", and that, if 

emergency service provklers demonstrate a IScelihood of Interference the wind applksa^ must 

teke "reasonable measures" to mitigate the interference. "Reasonable measures' is not further 

defined. Furtiier, the current zonir% provides that if the owner/operator receives a written 

complaint about Interference related to emergency servk^s conrrnit^ycations, they m i ^ teke 

"re^onat>le meamres" to respond to the complaint Tluss, the current zonlr^ feOs to ensure 

that reskfents will tie able to access, at aH times, emergency services or that they wiH have a 

remedy against interference wtth televlswn, satellite, radk>, c ^ phones or other devk:es. 

Noise Levels - the current K in l i ^ states: "Noise levels from each V f̂l>6F unit of WPGF project 

shall be hi oimpliance vnth applk3bte State of C^k> regulations. The appKcai^ throu{^ 

qualified professk>nal, as part ofthe s i t i i^ approval application process, shall aq>propriateiy 

denKHistrate compliance with the above noise regulations." 

No noise regulations exist for the State of Ohki. ^k>iser^ulationsaretyf^»llydoneonak}cal 

level. No such noise r^utetion exists at the local level. Noise regulations specK to irKlu^rial 



wind turbines need to be esteblished at the townsMp level. This wM require time to be spent 

reading noise studies with regards to industrial %vind torbines. The noise levels ane addressed in 

numerous sctentifk: studies and tfiose shouki be perused and referenced wtien no te regulations 

are determined. 

^ 1 noise studies shouki be ccHKiucted by an Independent professkinal ru>ise expert, ch<»en by 

the Board of Trustees or t h ^ r ass^^nees, and pakJ for tiy the wind company. 

This s e c ^ n also fefe to a<Mr^s the fillip process or remedy process for nc^se conriplah^ 

Regardless of wfiat future problems may occur there Is no method for addres^r^ the Issue or 

resolving i t 

Birds-t i ie current zonni^ addresses biftis, but does not adctess bats, wfHch are a 1 ^ ^ 

of wind turjtHn^. It needs to indude bats, and also should set askie a time frame for the study. 

The study shbuM be conducted by an Independent wikllife blologtst or as determined by the 

best practkegukleNnesof the Ohio Wind Woridr^ Group. 

7. Decommis^rdng f ^ n - t i i e plan as steted In tiie omrent zoning stetes: "Prior to receiving site 

approval under this Resolution, tiie apfdkant, owner, and/or operator must formulate a 

Decominis^nlr^Pten to eiisure tiiat WPGF projects properly decommissKHied." It does not 

stete ti iat the i ^ n must be approved by anyone. Are we to assume the plan is des^rned solely at 

tiie cKscretion of tiie applkarit, owner, arid/or operator? 

The document also states: "Rnancial Assurar^e, unless contract stipulates a financial set askle 

for decommissfoning sectned by the owner/operator (in the form of a surety bond) for the 

purpose of adequately performing the deoommisstoning, in an amount equal to the Profes^cmai 

E r ^ n e ^ s certified estimate of the decommissfonli^ a>sts phis antidpated inflation. The cost of 

professkinal er^neerfng for decommis^onlr^ will be pakf fm* by the ovimer/operator." Is this 

an independent professknial er^neer? Are they certified in the Stete of Ohk>? This requires 

further ^udy. In addrtkm, what does "unless contract stipulates a f inand^ set askle" i n ^ n ? 

What contract Is being referred to? This requA'es forther clarification. 

This section does not spedfy who bears the cost of the actual ctecommisskmir^ tt state tiiat the 

owner/operator will pay for t lK engineer, but not tiie full c o ^ to dea»nmi^fon. In addition, this 

seems to Imply tiurt tiie incKvklual contracts may have some decommis»oning lai^uage, vi^h 

monies set askle for the landowner. Since each indivldi»l in the township is affected by the 

wind turbines, the cost for decommisaonii^ shouki be set asMe, in totel, at the township level. 

There is no guarantee in thte zonir^ tiiat the monies could not be spent at tiie landowner's sole 

discretkm If tiie turbines are abaridoned or shut down. The landowner couM choose to leave the 

turbines up and spend the money in other ways. This assure no safety or remedy for the 

township or resklents. 



8. Remedies-^ Alleged defeults have no definltfon. There niay be imrious reasons for adjud 

and these shouki be more clearly defined. The current zoning states: "If tiie Township 

determines in Its discretkin, that the parties cannot resoh« the alleged defeult(s) within the 

good faith negotiation period, the resolution of sudi defeult(s) shall govern." This Is arbitrary 

and amb^ious. What Is the "good feith n^^ytlatkm period"? What does "ti ie resolutkm of such 

defeultfs) shaH govern " rnean? Wtiat resolutfon? Ttiis eritire section rieeds to be kives^ated, 

and legal coimsel so i#r t by the Township in order to protect tl ie best interests ofthe Township 

and the healtii, safety, and weHare of Its reskfents. 

9. Expenses - the current zoni i^ stetes: 'Al l reasonable expenses Incurred by the Jeffmon 

Township Trustees to review and certify tl ie WPGF plan shall be paki by the applnant" There is 

no def&iitM>n of what "reasoiiable" coristitutes. This section rieeds to K>e forther clarified. 

There are a ntflnlier of other areas that are not rrwffitioned In tiie current zoni i^ that shouki be 

researched and addressed indudir^ but not limited to: 

1. Wind stiKlles that should be conducted by a qualified independent firm at the expense of the 

wind company. 

2. Requirements as to what remedial steps will be token by the wind company to retum the 

landscape to Its original condition once tiie construction ofthe wind tort^nes Is complete. 

3. StiKltes need to be conducted vvith regards to the insteHatkm of industrial fadl i t lK in a U-1 

district The land use plan shouM be completed arid referenced In tile iMocess of determlnlr^ 

proper zoning in the town^ i ^ . 

4. Studies need to be conducted regarding the potential health impacts from IMng near industrlat 

wind tur1)&ie& Sdentifk studies are a^llabte. 

5. Conskleration needs to be made fbrthe de facto teking of non-partidpatii^ landowners 

property. The Fourteenth Amendnient to the United States constitution prol^»ts any State 

from den^r^ "to any person within its jurisdktion the equal protection of the laws". The 

current zoni i^ with regards to industrial wind turbine generators alkiws a select group of 

landowners to have special conSKleratkm with re^rds the use of their laml, while hnposir^ no 

protection for the adjacent landowners that dux^e not to aikwv constructicHi of Indistrial wind 

torbine generators on their property. 

6. A metfiod needs to be determined for handlir^ citizen complaints. A time frame and resolution 

process needs to be determined. 

7. It sliouki be required tiiat site s^ns eliminate shadow flN^^r on nearby propert i^. Programs 

are avallat^ that can easily determine shadow flkJcer and must be used in the sttkig process. 



8. Maxnnum aHowable h e ^ ofthe wind turiiines shouki be defined and shouki be a measure 

from the base to the tip of the blade. 

There Is a need to study all of the above and other issues to ctetermlne what regulatory a>ntfOls need to 
be wlopted to protect publk: health, safety and welfare. Additionally, significant factors such as he^ht 
restrictions, visual Impact and character of tiie omimunity aH must be folly examined and studied to 
ascertein the Impact of these industrial wind facilities may i^ve upon tiie commimlty. 

A moratorium shouki be implemented in order to protect the planning process and to prevent approval 

or devekipment of Industrial wind tortiines imtli adequate studies fiave been completed. 
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Introduction 
lurt»ie connected to fhe grid fnvrii'es ceit^n elements of danger if it is hamiled )irittK)ut exerdsing 

cau&»i. 

s a f ^ reasons, at least two persons have to be present d u r ^ a work procedure. 

work must be pHC êrly carried out ki accordance wHh ttiis mahual and otiier relatod manuals, 
lis hnpfies. among other th l r^ t t ^ personnel nmist be Ir̂ ftriK l̂ed in and famHIar witti relevant parts 
tfte manual. 

-uflhetmore, p^sonnd numt te fanyflar vMi the conl^nts of the "Substances and Materials" 

nnxst ̂ pecialy be exeited in ̂ tu^k>rm wtiere measuren^nl and wwk Is done ki junctton 
tiiat can be axmeded to fKiwer. 

t l ^ foUowing safiaty regulafions n i i ^ be observed. 

Stay and Traffic l)y tt i^ TMrbirii 
iacausof^WK)miiaiQft)ftDm1h^ have to 

ispect an operaltng1ullBlh4 flUin {he grouhnd, do not stay und^ t i ^ roteH-ptsMB t̂ ^̂ ^ rotor 
thefront 

Ike sure that children do not stay by or play neaiby the turlAie. If riecessary,HN^ 0«e I w 
access door to the torbine must be bdced In order to i^rev^unaiAic^l^ 

itopping or damaging the iurtilne due to mal-operaKon of t t^ a>ntrcAer. 

Address and Phone Number of |h# 
Turbine 

rte the adA^^sarkf ̂  SMxess road ofthe tiMtAie in case an emergency sliuatton shouici iiE&»> The 
of the turbine csHt often be found in ttie s^vioe r^orts in the ring Undeis next to lihe ground 

ttrtfer. PIIKJ the pNvie numt)^ of the kical Dfe-saving service. 

A K . Mmumi 9 i . H O m 
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MMeft* 

September 24,2008 
Opinions, U.S. 

Blowback: Is wind the new ethanol? 
These are boom times for wind power. T. Boone Pickens, the wildcatter turned oil baron, is btdlding 
the world*s biggest wind fann, in the dty scrub ofthe Texas Panhandle—a $10 billion bet on wind's 
future. Twenty-eight states have set ambitious mandates for renewable energy, with wind power 
shouldering most ofthe load; many compel electric utilities to get at least 20 percent of their s i^ ly 
from wind and other renewable sources between 2015 and 2025. 

Those reqiurements, along with a generous federal subsidy (20 percent of wind energy's costs), have 
fostered a turbine-building ftenzy. Overall capacity grew by 45 percent last year alone. Several wind-
power companies have been snapped up in recent years in a string of multibiUion-dollar deals. In 
May, Jim Cramer talked up wind stocks on Mad Money vAnlc assembling a model turbine in the 
studio. 

And why not? Wind power seems to promise zero emissions and an endless supply of cheap power. 

Still, it's hard to ignore the parallels to the recent ethanol boom, which was also fuel^ by mandates 
and subsidies, and which is now viewed almost universally as a disaster. Wind power is unlikely to 
cause a global food crisis. But heedless investment in it may provoke blowback of a different sort. 

Though wind advocates say that we can reliably and economically use wind for 20 percent of our 
power needs, the experience of Texas, \sWch leads the nation m wind power— 2̂.9 percent of its 
electricity comes from wind—highlights two big problems: transmission and variability. 

Pickens's windmills (like most of Texas's) will be in the west, where the wind blows tiie most. The 
big cities are in the east. This problem plagues wind power nationally: people typically don't live 
where the wind blows hardest, so you have to send power from, say, upstate to downstate New York, 
or from the Dakotas to the cities ofthe Midwest. 

Texas expects to max out its east-west transmission lines by the end ofthe year. More wind power 
means new transmission lines, which will cost between $3 billion and $6.4 billion. Accommodating 
wind power on the scale foreseen nationally may require 12,000 to 19,000 miles of new high-power 
lines crisscrossing the country (by way of comparison, the interstate highway system runs 46,837 
miles), plunging large parts of America into NIMBY hell. 

Wind variability presents a more fimdamental problem. Texas's experience, at less than 3 percent 
wind power, is again instructive. In February, an imexpected cold front calmed the state's wind 
ferms. As power ran out and backup generation proved inadequate, grid operators were forced to call 
on lai^e industrial and commercial users to power down. 

Mnd farms tend to produce the most energy when it's not needed—at night and in the spring and 
fall, when demand is low. The hottest, highest-demand days ofthe year are the days wiien windls 

h«n-//wwwwinH-wat*^hnrff/nfiw.'!/2008/00/24/Klowback-i.s-wind-the-new-etiianol/orint/ 9/26/2008 
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contribution is likely to be near zero. So wind, if it is to meet demand reliably, must be backed up, 
typically by (emissions-spewing) natural-gas plants tiiat can ramp up and down quickly. 

Powering plants up and down is inefficient, and when backup power is included, wind energy costs 
10 to 30 percent more than fossil-fiiel energy, even without factoring in the cost of new power lines. 
(Wind-energy costs have risen, not fallen, in recent years.) And once you include liackup power, the 
cost of averting carbon-dioxide emissions by building a wind plant rises to $67 a ton, according to 
Cambridge Energy Research Associates. Less sexy emissions-reduction strategies, such as increasing 
efficiency at cim'ent electrical plants, cost between $10 and $30 a ton. 

Wind is indisputably a promising source of renewable energy—today, in fact, it looks like the most 
promising and practical source. But many kinks remain to be worked out It would be a tragedy if 
wind power were killed in the cradle by overeager requirements that bring hidden costs, unreliable 
operations, and higher energy prices, inviting a backlash. 

The way to address our greenhouse-gas problems is not to champion wind or any other "silver 
bullet." It's to pass a national carbon tax or a cap-and-trade system, and let the market find the most 
efficient way to cut emissions and reduce our dependence on oil. 

By Matthew Quirk 
stafFeditor 

[1] TheAtlantic.com 

October 2008 

URLs in this post: 
[1] TheAtlantic.com: bttp://www.theatlantic.comydoG/200810/world-in-numbers 

This article is provided as a service of National Wind Watch, Inc. 
http://www.wind-watch.oi^news/ 

The use of copyrighted material is protected by Fair Use. 
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NOROEX 

Micrositing 

Choosk^ the type of w i d turbine (WTG) and its exact position ^m vexy Niportant paffts ofthe 
planning work oif a wind park. TMs process is called nvcm&tmg. 

Duttog n^crosHHig many aspects have to be reg^ded: 

• wind o(mditkin&(stalistk: data c o n c e r n ^ wkid speed tfidvi^idtiiectton) 

• bUMIing reqinreinents (e.g. distances to residences) 

• o w n e r s ^ structured the csea 

• acc^sNaBlly (existing roads) 

• Nkierioe of the VVfG on the eiivvonrvient(e.g. shadow Scfeairig.ridis^ 

• c^tfflices between the ^KfivNlual turbines in a p£tfk 

The knowledge cf the wind con(fi^>n8 » very iii^M3itarit for the d e d ^ ^ 
wind psulL It is always the l>est to have manured data of the p l a r m ^ 
yesurs. But this is not iriways possible. In case of a shorter measurement p « ^ 
find out the condttions by an Interpolalion of long-term measurements of r ^ a M ^ wes^her-etaBoris. 

Based on the InlonnaSon about the wind conditions it is possiile to l i ioose^^^ 
park layout whk:h provNies the highest energy productk>n while teei^ the eoc t^ i^ 
Based on a re^istlc forecast of the energy pniduction it is possftiie to dsdde whetfier to ff^^ 
energy or not 

It is ffnport»it to keep a cKstance to the neet letidenoes in order to not (Stiwb the mh^^anfs t ^ m ^ 
emission and sftackwi/ W(^ering of ttie turtiine. hkmnaiy them have to tie at teast^K^^b^tweeri the 
WFG 

But it is also very irnportani to k e ^ the distance tietween the torbines in the park. A layout of a wind 
fsum where ttie turbBies are plaoed too close to each other ooukl eridanger ttie matere^ 
the operating IHis of ttie turbines. A rotor of a WTG causes high turtiuiences that reduce t h ^ 
cHitpu^ ol the next turiMne Cornpsved witti a sirigte starKl-ekxie tu ibim 
the folkywing turbme because of increoBed torbufwices in the wtod pent. T T i e r i ^ ^ 
(fistanoe between two tiabtoes depends on ttie wind condlttons and m ^ tie e.g. 6 rotor cfiamsters (0) 
iri ihe mahi wind dNectkm and 4 cSainelBrs m ottier (firedioris. As a rnatter of p r ^ 
mtensities at the V\nX3 should not exceed the certifkatod turbulerm N e n ^ ^ 

Figure 1 : O^tsmces betwem the turt^nes in a wind park 

t t i e distances b^ween tlie turtiines also have a strong elliect on the energy outpiA (rf t f ^ 
This efliect is described by the p » k efficiency, the relatkm betiffien the ou tp^ 
Gutptft of the sanw nunriaer of st^id-atorie turbines. The ra l i ^ 

NXX-l-mkxosObig-en.doc 20(^O&-15 AH ri^its rssened 1/t 
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Bift t^ck Afdier whi/s iitiready leased Ms p n ^ M y to wie of tiie ¥rind fttfm pntfKis says he's not M ^ ^ 
irtwut tfwae disn^itions. 

"Vbdes cominB off? Never haaitf «r I t Mgfse? Deffnitcjy not an issue/says A i ^ ^ 

Ardter says ha Jotnad a OPDiq> flat toured an nSncds vrtnd fodMy md canie away inqmssed 
Irapressed with ttie arguniairtB thr t wfend turbines vM s p ^ tfie rtdg^iie views. 

*! also ante out here for thiA same view. And I dont thbdc ft^ going to hurt the view at alt/Archer 
says: ' V you to^ehera^ a oei phone t n w ^ t l ^ i t ewer fti that Iftecttoa Those es#plMK^ 
« e ugber than a wind tiBbMe ttid to me acbiaBy serve no punmse, « h ^ ^ got tn da sometMng about 
tMs iMk WeVe burrdng nattmd gas; wa bum ftiel to produce etectrfd^ when we can actuaHy r^oelve ft 
notfrecbiaalet<f>eanef.'' ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

r ^ i n o l ^ m ^ H v ^ o m t t > ^ ^ K e t o t t » t o p 7 t t i e b t o d e i r n ^ ^ ^ 7 
pBSWwi.CurTe«tt tow pnwcitteatiMt the setback from the property Hneshwrid be at a m w ^ ^ 
longer than the turbine Is ta i . But the head of the OMo Pimer Sitlns Soard vvhlch has the final a u t l ^ ^ 

wrtme bntbies CAU be butt says eadi i M be indhrlduaBy. BceceUve Dbector IQn 

•WabeBavalhat every angle terbine is its own droirnstaiioai'Wasnian says. Trnean, we wW take a 
look at every s l n i ^ liiibhia and the cboanstances sufnivnding every slngla one of those b ^ ^ 
tWS IS Intact a ffWttlnaim and there inay be liiaMHSlaiices where ttts warranted that ft be s ^ p B c a ^ 
more than t h ^ ' 

wssmao says she beBeves that w M twbbies cm the hMs of vtestHB Ohto tfe ttieviMMe. But she says 
there's ao reason fbr the pubUc to be banned about their safety. 

' w e ^ do everytldng to our power to fROteit the (Means and OBrttirtly a a f l ^ is OfW of ixir r n ^ 
cpncainssotftatwaibeQneofthethinBsthatweloekatlbsti 

The pm^Kt dbector for Baboodc and Brown's Logm Comty wtod ̂ i m » y s K «M contato 
and 60 

40 

A 1.8 megawatt wind tarMne can ficnefMe power ftr aboi^ 300 homes. 

O Copyright 2008, ) ! K ^ 

*M\tW?^' 

Sttotodffx 
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•niaOhtaSttiBUnlvBiiitw 
HPR 

CopyrfBM 2006 WOSU Publlo Madto, 2400 Otonlangy fUwr Road, Colunfaus^ OH 43210 p«14 2 9 ^ ^ 
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Mr. J o e H u g h e s 
6320 State RoiAe 540 
Bdlefortaine, OH 433U-9519 

HteteAr 

February 4,2<K)8 
Environment, Noise, Ordinances, Safety, Siting, Wisconsin 

Union Township (Wise.) Wind Enei^ Systems Licensing 
Ordinance 

Noise emitted by \^nd Turbines shall not exceed 38 dBC, 35 dBA, or 5 dBA over bacl^round 
ambient noise levels, vMchever is low^, vvhen measured fiom &e outside of the nearest residence, 
business, school, daycare &cility, church, hospital and other inhabited structures. 

Each Wind Turbine must be set bade: 

b. 

C-

at least 1,000 feet fiom d^ nearest property line and at least 5 times die rotor diameter of the 
rubine fiom die poperty lines of aU adjoining prop^ty owners who have not granted an 
easment for a lesser setback; and 
at least 1,000 feet of three (3) times die total height of lb& Wifiyd Turbine, whichever is greater, 
fiom any public road, railroad or power line right-of-w^; and 
at least 1,000 feet of three (3) times the total height of ti^ ^^nd Turbine, whichever is greater, 
fit)m the nearest above-groumi public eledric power line or tel^hone line; and 

e. at least 1,000 feet fiom all smtdioles to prevent groimdwater contamination; and 
f. one mile fiom »nerg^K;y commimications towers. 

Download "Town of Union Wind Energy Systems Licensing Ordinance" 

This article is jsovided as a service of National Wind Watch, IXK:. 
http://www.wind-watch.org/documents/ 

The use of copyrighted material is protected by Fair Use, 

ht(p://www.wind-watch.org/documaxts/imion-towQship-wisc-wind-^3^ 2/5/2008 

http://www.wind-watch.org/documents/
http://www.wind-watch.org/documaxts/imion-towQship-wisc-wind-%5e3%5e
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News 

Industrial wind turbines, inJ&asound and vibro-acoustic disease 
(VAD) 
Dactmwr^dinap^ss release dated Mi^ 31,2007from Om Vtbro-Acomtic Disease 
(VAD) resetxrch ffwqf m Portugal, pmfie living inthe stu:^aw of industrial wir^iurbir^s 
htx^nuyvedast^chsertountkrsta^uiSr^thenaturet^d^ 
q f d ^ &qperience aruicon^lam about Professor Mariana Afves-Pereira (an acoustical 
engpwer) mtdl>. Nuno Castelo^mwo (aswg^calpaAohg^) recmdytotAm/merous 
mnseMhroBon measurement wiMn a Portugm^honmsurroi^^ 
-mndturbmes, 7%e closest turbine is nearly 1000 feet (300 meters), JHm Oie t^kctedhome. 
The turbims have been op&'tab^sini^Novemlm'200tk I h e s d e n t ^ r ^ o H c n d n s 
research will befornudfypreseni&iatbaeiTmx 2007, to be hddon 38-31 Ai^ust in 
I^anbul, Turkey. 

nsitornaing:'k^^*if 

TopotFonw 

RaeM^mm: 

DoMoinofFonn 
M ^ S l 2007 by Mariana Ahes-Pereira, PhD 

Qccesirive esqExsote to ]]i6»9oiiiid a ^ 
occooJ!^ at cr bdow ̂  fie^co^ boids of 500 Hbs) can carae vftif}^^ 

Re8efu:dh iiito VAD has bera €mg«»i% aonoe 1980, ccHidac^ 
and led t^ padxdp^ >foi!0 Ci^eto Kanco, MD. 

In Nfaidi 2007, and fiv ̂  first time, fhe Porte^peae M ^ ^ 
attribaiedl00%pgirfe^og>alfeaiffi^tDa4O-yearKMffi8h^ 
VAD sSnce a)01. Twn o&er VAD pelieartshsve also been 

Mtialiy, mify Qi^Hidi occiyatkmal e i n ^ ^ 
years, maigr iiidividaals and thnr fimiffles hawe a p ^ ^ 
iaflicdr homes. Tlie sotiicesrfieadefliiainJ^ 
bî r̂ways, to pn4^ tians^soilatioii SF^^ 

In a case s tn^ pid^E îed miVvM»«dS0^ of J h ^ ^ 
all aq>eGl5 of acou^icsX <me of te first docim^aied cases of o ^ 
fimtiiy of fimr, oqMJsed to a » ILFN iHoioDed by a ^ 

Over flie pest floee yeais, several fiunBks have cosda^ed fliis t ^ ^ 
pro»may of mdostrial wind torlAa^ 
ofa«aiiaed ̂ ittfled acoostkal m e a s n s m ^ 
wmdmiils. 

TUs acoustkal data was esaeidial in ofder to Gcsnfi^ 
^iviraiimaiis vnft te lesdeolid, OJFN-fkA 

^ - z ^ t 9^U...A^% SrA**0^rrkss*0mAn'srn ^ ' \%tmvw Q / 1 4 / ^ 0 0 7 
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The teveb of ILFM isdde tiie windtaiffl-sommiided hooie « ^ 
hmwftftftniiynii^iadly fee port gwdnterttt^ 

Ihe sc^mt^ iqx»t i9rin be fiiniudty pissraited at . d ^ ^ 
hmbsi^ Tdikey.{21 

These issuhsirte&labfydeiiKH^tortefintwi^ 
acoo^fcalaBfhomiieiats tiiat can kad to tiie d e y ^ i ^ ^ 

hi oidff 10 pcctect Piddle Healtii, nJ^4^pi»tea^ 
wiQ 

Schod of I^i t i i Sdoices PEOSAX Luscrfbna UitiviK^ 
Sdimces & ̂ li^ieeimg, NewlMveiafy of U 

NiHHft CaMte ftraacOyMD 
Siv^ksd ̂ dioi(«ist Piesidrati, SdottEfic Bottd € ^ 

Ihe Gcalir fin* JEh^tt FafiHttinee is a dviSffii, nofHK^ 
vibco-acoQstic £sease. CPH was fiHmded in 1992 has been tiie oigatdzali^ 
diffeiraEt teams tiiai wodc cm vibfo-accMistte dktease leseaidi, a ^ 
cffldidi^ and pirtoM«Bydq«rtmeaBlsof tiie C ^ ^ 
Noticnud lastitote of Gancor, the d q s o t i i ^ 
Ifedtii, tiie dqpartniexit of ̂ peecA padxdogy (tf ti^ 
institiite (tf SirtSbcd, among sevesal otiios ova-tiie pa^ 25 yeios. 

CosjSbaai: Pn^gBOf Alves4toem, vibroacoustic,disease@gmaiLcom 

UJ Casido Bnmco KAA, Atves-Pecram M. (2004) Vibcoacow^ 
3-20. 

P l C a ^ ^ BzanDo NAA, Araigo A., Jdanaz 4fe Melo J, Alve^ 
k a l(H êaxH)M inafe. iVoa irtfeTYM ŝe 20M, P K ^ 9 ^ 

[3] www.intemmse2007.org.tr 

FUed imder: Mpise: Impact on Pec^le 

< ^ v next> 
Note: this isrtide may be subfea to ̂  Fair Use Notice. 

>///tAM> ff.«^»iA »^.«* . .An. . . . . .«x. . .« f . : t _ ^ - - ^ « • « « « 

http://www.intemmse2007.org.tr
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Health Effects of Wind Ttirbine Noise 

Nina Pierpont, MD, PhD 

fffffw-nmapierpontcom) 

March 2, 2006 

Industnal wmd turbines produce sigmficant amounts of audible and low-frequenc\ noise Dr. Oguz A. Sovsal 
Professor and Chairman of the Dept of Physics and EngmeeriJig at Frosthurg State University in Manland, 
measured sound leN^ls OVQT half a mile awav from the Me>'ersdale, PA. 20-turbine wmd farm. Ivpical audible 
(A-wcighted) dB (decibel t levels u-ere in the 50-60 range, and audible plus low-frequency (C-weighted) dB v,ere 
in the 65-70 range.' 65-70 dB is the !oi idness of a washing machine, vacuum cleaner, or hair dr\ er • A 
difference of 10 dB between A and C: weightii^ represents a significant amount of loA '̂-frequency sound by 
World Health Orgaruz-ation standards.' 

The noise produced h\ \^ind turbines has a thumping, pulsing character, especialh at night, when il is more 
audible. The noise is loudei- at night because of tlie contrast between the still, cool aix at ground level and the 
-steady stream of ^ înd at thi level ofthe turbine hubs ' This nighttune noise travels a long distance. It has been 
docujnented to be disturbing to residents 1.2 miles aw av from wind turbines m regular rolling terrain.' and 1 5 
miles away in Appalachiaii\-alleys " 

At night, the W}-iO recommends, the level of continuous noise at the outside a dweUing should be 45 dB or less, 
and inside 30 dB or less. These thresholds should be even ]o\\er if there is a significant low-frequenc> 
component to thc sound, they add - as there is lor wind turbmes. Higher Ie\'els of noise disturb sleep and 
produce a host of etTects on heahh. well-being, and productivih 

The decibel is logantlimic Increasing the dB level by 10 multiplies the sound pressure level by 10. Increasing 
the dB level bv 20 multiplies the sound pressure level by iOO (and 30 dB multiphes by 1000, etc >. Thus flie 65 
dB measured day and night half a mile from the Meyersdaie wind farm has i\ measured intensit\ 100 times 
greater than the loudest continuous outdoor nighttune noise (45 dB^ recommended by the WHO. 

Ivpical ordinances proposed or passed for NY State communities considering industrial wmd turbines allow A-
weighted noise levels of 50 dB and construction of turbines only 1000 ft from dwellings These ordinances 
meet neither \VTIO nor ISIYS DEC standards, especially compared to the \-er>' low ambient noise levels (with dB 
levels tv-picalh' in the 20 "s") in rural NY ** 

The health effects of excessive conununity noise are careMly documented in the WHO report v\ith reference to 
scientific and medical literature. EfTects rele\'ant to wind turbines, m terms of dB le\^els and noise t>'pe, are 
paraphrased and summarized from this report: 

• For people to understand each other easily when talking, en\'ironmental noise levels should be .̂ 5 dB or 
less. P or \'ulnerable groups (hearing impaired, elderly. children in the process of reading and language 
acquisition, and foreign language speakers) e\'en lower background levels are needed. When noise 
interferes with speech comprehension, problems with concentration^ fatigue, uncertainty and lack of 

'Soysal, OA. 2005, Acousftic Noise Generated by Wind Turbines. Presented to the Lycoming County. PA Zoning Board 
12'14/05. osoysal@frostburg.edu 
" v\'\\T\'.lhh.org/noise''decibel-htm 
' World Health Organizatioa 1999. Guidelines for CottmimityKoise. Ed. by Bergiund B et ai. Available at 

www. rt'bn.inl/docstom^peli'hyise/guidelines2.htm) 
' van den Berg, FGP. 2005. The beat is getting stronger: The effect of atmospheric- stability on low frequency modulated 
sound of wind turbines." Journal qfLow Freqiiejicy yolw. Vihratioix and Active Control, 24(1 ):1 -24. 
^ van den Berĝ  FGP 2003. 'Effects ofthe wind profile at night on wind turbine sound." Jmmof ofSotmd and Vibration 
277:955-970. 
^ Linda Cooper. Citizens for Responsible Windpo\'.'en '"Actî 'ist Shares Wind Power Concerns," The Pendleton Times, March 
3.2005. p> 4. 
" WHO, J 999. Guidelines for Comfftunits' J\'oise. 
** "N YS DEC, 2001 Assessing txndMitigating Noise Impacts. 

Pierpont 3/2/06 page I 
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self-confidence, irritatioa misunderstandings, decreased work capacity, problems in human relations, 
iind a number of stress reaciions arise." 

• Wind turbine noise, as described abo^•e ami expenenced bv ntBxw turbine neighbors, is easih within the 
decibel levels to disturb sleep Effects of noise-induced sleep disturbance mclude fatigue, depressed 
mood or \̂  ell-being, decreased performance, and increased use of sedatives or sleeping pills. Measured 
phy siologic effects ot noise durmg sleep are incre-ased blood pressure and heart rate, changes m 
breathing pattem, and cardiac arrhythmias.'" Certain types of nighttime noise are especially 
bothersome, the authors note, including those which combine noise \\ ith vibration^ those with low-
frequency components, and sources m em iromnenrs w ith low background Ut'ise.'' All three of these 
special considerations applv to mdustrial wmd turbmes in rural MY State. Children, the elderlv, and 
people v\ith preexisluig illnesses, especially depressioix are especialh \ ulnei-able to sleep disturbance. 

• Noise has an adverse effect on performance o^'er and above its effects on speech comprehension The 
most strongl\ affected cogmtive areas are readmg, atlentiori, problem solving, and memory Children 
in school Jire adverseh affected bv noise, and it is the uncontrollabUity of noise, rather than its intensity, 
which is most critical The effort to tune out the noise comes at the pnce of increased le^^els ol" stress 
hormones and ele^ ation of resting blood pressure. The adverse effects are larger in children with lower 
school achievement,'' 

• What IS c.ommon]^ referred to as noise 'annoyance ' is m fact a range oi" negative emotions. 
docuQiented in people exposed ro coinmunit\ iioise, mcluding fmger. disappouitment, dissatisfaction, 
withdrawal, helplessness, depression- anxiet). distraction, agitation, and exhaUvSbon. '•* Mumerous 
reports Irom neighbors of new industrial wind turbine fnsxallations documem these svmptoms. The 
percentage of liighly annoyed people in a population starts ro increase at 42 dB. and the percentage of 
nioderateJ\ amio\ ed at 37 dB. *̂ 

I ,ow-frequency sound is also sensed as pressure in the ears. It modulates tlie loudness of regular audible 
frequencies, and is sensed as a feeling or vibration in the chest and throat ' "̂  Neighbors of industrial wind 
tl irbmes dcsciibe the distressing sensation of hai'ing to breatlie ui sync w ith thc rhvtiimic thumps of the turbine 
blades, especially at night when tr\ing to ̂ ]̂eep. 

Thc participants in noise studios are selected from tlie general population and are usually adults. Vulnerable 
groiips of people are underrepresented. Vulnerable groups include people \^itl^ decreased personal abilities (old. 
ill, or depressed people /, people with particular diseases or medical problems, people (children) dealing with 
complex cognitn'e tasks such as reading acquisition, people who are blind or hearmg impaired, I'eliises, babies 
and young children, and the elderly These people may be less able to cope with the impacts ofnoisc exposure 
•and at greater risk foi hiu-mful effects than is documented m studie-s, Attention needs to be paid to them when 
developing regulations and setback requirements for industrial wind turbines and otiier .sources of annoying and 
debilitatmg noise 

Wind turbmes also create moving visual disturbances, especialh early and late in the day when the long shadows 
of moving blades sweep rhy thmicalh over the landscape. That portion of the populatum which is susceptible to 
vertigo, unsteadiness, or motion sickness f including many chiidi-en and a lai-ge proportion of the elderh ) wil! be 
vulnerable to unsteadiness and nausea when subjected to tliis visual disturbance. People vtith seizure disordei^ 
are susceptible to triggering of seizures by the strobe effect of seeing the sim through the moving blades. 

To protect the public health, it is critical that industrial wind turbines not be placed within a minimum of 1.5 
miles of human dwellings (homes, hospitals, residential schools, nursing homes, prisoas. etc.) or schools. In 
mountainous terrain the setback should be greater, especially m topography witli long parallel ndges and vallevs 
as in the Appalachians. 

WHO. 1999. Guidelines for Commtmitv \'ofse. pp. 42-44. 
"̂  Ibid p. 44. 
'' Ibid. p. 46 
'-'Ibid. pp.49-50 
' ' Ibid. p. 50 
' 'Ibid p. 51 
~ Moller. H. and CS Pedersen. 2004. Hearing at inw and infrasonic frequencies. Voise & Health 6 (23):37-57 
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NINA PIERPONT M.D. PH.D 

Mr. J o e H u g h e s 
6320 St^e Roifte 540 
Bdleffflrfaine, OH 43311-9519 

Letter from Dr. Pierpont to Kim lies 
Chatham, Ontario 

re. Wind Turbine Syndrome 

February 16» 2008 

Dear Ms. Qes, 

Yes, there are indeed medical problems caused by noise and vibration from current, upwiiui» 
three-bladed industrial wind turbines. I am in the proce^ of preparing a paper for 
publication in a medical journal documenting the consistency of these problems from &mily 
to &mily, the study subjects beii^ a collection of families in several countries who have been 
driven from their homes by problems with sleep, headaches, tinnitus, equilibrium, 
concentration, memory, learning, mood, and child behavior—problems which started when 
the turbines went into operation and which resolve when the fimiily is away from the 
turbines. These problems all occur in proximity to recently built industrial turbines, put into 
operation in 2005,2006, and 2007. 

The ear is indeed the most sensitive recqYtor for noise and vibration. This does not mean, 
however, that if you cannot hear it, it cannot hurt you. Ihe ear does more than hear. A 
number of the effects of noise and vibration from wind turbines appear to be mediated by 
the inner ear, which is a complex organ, only one of whose functions is detecting certain 
sorts of vibration as noise. The inner ear also detects movement, acceleration, and position 
relative to gravity. Inner ^ r (vestibular) signals ramify throughout the central nervous 
system, influencing brain functions related to sleep, vision, heariD^ movement, digestion, 
thinking, and learning and memory. My data indicate that one of the principal effects in 
Wind Turbine Syndrome is vestibular detection of either airborne pressure waves or solid-
home vibration (via bone conduction), whkh is influencing the vestibular system as if the 
body or head were moving, when it's not. 

People disturbed by noise and vibration from industrial wind turbines generally can hear the 

19 Clay Street 
Malone, New York 12953 

<51S> 483-6481 
fax: (518) 483-6481 

pierpont@we5telcoin.com 

www.ninapierpont.com 

mailto:pierpont@we5telcoin.com
http://www.ninapierpont.com
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noise when it bothers them, though it may not seem particularly loud. Several people I have 
interviewed speak ^vorably of living next to an elevated turban train line, compared to living 
at their rural home next to wind turbines. T h ^ can sleep with traffic or train noise, but not 
with the wind turbine noiseMbration. They consistently described a penetrating and 
intrusive quality to the wind turbine noise, several describing in different ways a very 
di^iurbing feeling that the noise is somehow inside their bodies. This latter effect sugg^ts 
detection of vibration in body cavities, especially since people who say this generally localize 
the feeling to their chest or their head. 

Published research from Sweden (doctoral thesis by Pedersen and published papers 
incorporated into the thesis) shows that the percentage of annoyed people (which include 
people who move out or imdertake major house renovations to try to do something about the 
noise) goes up at 37.5-40 dBA.' This is probably because A-weighted noise representations 
are not capturing the parts of the wind tiurbine noise and vibration spectrum which are 
disturbing. Hie Pedersen studies are also based on modeled noise, not actual measiuements, 
though there is a close correlation between actual dBA measurements and the Swedish 
governmental modeling protocols, the author says. Even if we do not know exactly what 
parts of the noise and vibration spectrum are bothersome, and to what extent these are 
represented in a dBA measurement, we have in the Pedersen research clear evidence that 
when noise is modeled prior to wind turbine construction, the allowed levels of noise should 
not exceed 37.5 to 40 dBA outside of diypllings. Because the noise level is especially 
important at night, and it is at night that there tends to be a "stable atmosphere," with cool, 
still air at ground level and a brisk wind at turbine hub height, modeling of noise prior to 
wind turbine construction should use both a 37.5 to 40 dBA reiling of tolerability> and van 
den Berg^s models of noise propa^tion in a stable atm<^here.^ 

Based on my 3% years of researching Wind Turbine Syndrome (WTS), i ndud i i ^ interviews 
with scores of people around the world who dearly suffer from WTS, it is my strong cljnicql 
recommendation (in line with the French National Acsuiemy p f^^^ f f i j ^^ t^^t iff^^^^^l 
wind turbines be s i t ^ a n^iniTniim nf 1 ^ miles away from homes, schools, hospitals, places of 
business, and anywhere else people rf>g |̂aTlY congregate. 

Sincerely, 

f IMM AIHp99K 

Nina Pierpont, MD, PhD 

' Eja Peders^ "Human response to wind turbine noise: Perception, amioymice and moderating factors," PhD. 
Dissertation, Occupational & Environmental Medicine, Department of Public Heahfa and Community Medicine, 
Institute of Medicine, The Sahlgrenska Academy, Gotebots University, 2007,86 pp, 
^ G.P. van den Bei^ "Effects of die wind profile at night on wind turbine Sfrnid̂ " Jcntrual of Sound tmd Vihration 
277(2004>:955-970. 
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Wind turbines impact health, quality of life m ^ m 6320 state Rô e 540 
Bdlrfontaine. OH 43311-9S19 

To the Editor: 

There have been a number of recent articles and letters to the editor concerning the construction of 
industrial wind turbines on westem Maryland mountain ridges. However, very few have addressed 
the impact on health and quality of life of people living with wind turbines, in other words, how close 
is too dose? 

People Ihring near wind turbines in Meyersdaie, Pa., as well as near the Mountaineer Wind Energy 
Center, W.Va., have reported a number of health and quality of life issues stemming from living 
near industrial wind turbines. Complaints mil into 1 of 2 categories: 1} di^rent sounds produced by 
the rotation of turbine blades and ndceNe to which the blades are attached, and 2) the "̂ sun or 
shadow niclcer" caused by the sun shining behind the rotating blades. 

Sounds produced by turbines are present all the time, 24 hoivs a day, 7 days a week, arul cover a 
spectrum of firequendes, particularly infrasound and low frequency noise b^ow 500 Hz. AudNMe 
sounds include rhythmic 'Slumping" or continual "droning" and a "screeching" or "banging." The 
noise from the turbines at Mountaineer has been described as "incredible," sounding like helicopters 
accompanied by a low frequency hum. One resident near the Meyersdaie wind facility reported 
sounds coming from nearby turbines that affected sound sleep. 

Dr. Oguz A. Soysal, Frostburg State University, nneasured sound levels over half a mile away from 
the Meyersdaie 20-turbine wind fadlity. Typical aucKble dedbel levels were in the 50-60 range, and 
audible plus low-frequency dedbels were in the 65-70 range. Low-frequency sounds can actually be 
felt by particular people rather than being heard, manifesting itself as a low-frequency vibration t^at 
is more a serisation than a noise. 

^ S o Sounds can also vary with the t ^ e of day and year, atmospheric condttions, wind direction and 
I velocity, lay of the land, as well as size of the wind fadlity. Residents in Appalachian vaHeys have 
I reported dfsturbir)g noise levels from turbines 1.5 miles away, white others reported noise pollution 
1 up to three to five miles away. Noise is especially noticeable in quiet rural areas, where a 10-decit)el 
I increase over ambient levels represents a subjective doubling of noise levels. 

Nc oise levels suffident to prevent or interrupt sleep have been reported in horr^s near wind turbines 
U^roughout the world. In Denmaric, wtiere wind tirbines were introduced 30 years ago, there has 
been increased public opposition to onshore turbines near homes because of the notee hazard. 

Health problems indude sleep deprivation; headaches; dizzkiess, unsteadirtess, and nausea; 
exhaustion, anxiety, anger, irritability, and depression; problems with concentration and learning; 
and ringing In the ears. 

Another problem mentioned by residents living near turbines is the "sun or shadow flicker" caused 
by the sun shining behind the rotating turbine blades. This situation can occur at different times of 
the day and year depending on orientation of the sun, turt>ine, and home and is comparable to 
turning lights on and off, <m and off, in a room. This visual poNt^on can rar^e firom merely 
annoying to some people getting dizzy, losing their balance, or even becoming nauseated. People 
who suffer from migraines or who are epiler^ic often have tfieir condition made worst by this strobe 
effect. 

In summary, there is high potential for noise an6 visual effects adversely affecting the health and 
quality of life of residents near wind turbines. To prevait this occurrence, realistic setbacks need to 
be established by heaHh and government agencies for w M turbmes near homes. 

uiyu i iMJ i i i i iMf iU i i i i ^ i ia fJ I i t i t t ^ ^ 
trtMnes and private residences. In Manltot>a, Canada, 

Ailftlh>m adjacent property lines. J^fimmi^riaHftnc marf^ for 
itf ininr 



There may still be health and quality of life problems caused by wind turbines beyond this radius, 
even 1.5 to 3 miles away. TTiese people should t>e compensated for any infringement on tiielr 
human rights attributed to industrial wind turbines affecting "life, liberty, and the pursuit of 
happiness." For further information and resources on this important topk:, readers can Google 
"living near wind turtsines" on the Wortd Wkle Web. 

John E Gates 
FrosUHjrg 



Mr. J o e H u g h e s 
fi320 State Roi±e 540 
BeDefortaine, OH 43311-9519 

Testimony of Wendy Todd to Maine legislature, April 30,2007 

My name is Wendy Todd. lam from Aroostook County. I am a resident of Mars Hill and live approximately 2600 feet from the 
Mars Hill Wind Project. I am here today to offer testimony that residents around the project are suffering. There are 18 families 
tiiat I know of that are negatively impacted on a regular basis from the noise, strobe effect and shadow flicker from the turbines. 
Most of tiiese 18 families live less than 3000 feet from the turbines. There is no one that I know of from 425 East Ridge Road to 
212 Mountain Road that does not agree that there are issues with noise. Issues that are changing the way residents view life 
around the mountain. We have formed a group called the Mountain Landowners Association in an attempt to share information 
and come up to speed on the issues of living tiiis close to turbines of this size and generation. We have had to struggle through 
massive amounts of documentation from the Internet and from other towns dealing with same issues. 

We have tried and I believe have succeeded in finding the answers to many of our questions but it has ail been from our own 
efforts. We have received very little help from our town or the company that sited the windmills. Nick Archer with the Maine 
Department of Enviroimiental Protection has been a helpful resource, but I believe even he would say that the State has a ways to 
go to educate itself on the pros and cons of wind turbines and how to best site a project. It would be a recommendation from our 
group for the State to look to Galifomia and other states in the nation that have been dealing with these issues for years, as well 
as ottier countries who have gleaned a great deal of information from years of smdies, to help form guidelirieS to protect not only 
the land but the residents that live nearby proposed projects. We should leam from those who have gone before Us. We shouldn't 
have to reinvent the wheel. 

Let me make it very clear that no one in our group is opposed to wind turbines. We are for altemative, renewable forms of 
energy. Some from our group supported tills project from the begmning. Some hated the project from the beginning and still do. 
Some were on the fence, but because ofthe points of renewable enei^, landowner rights and proposed benefits for our town, 
county and state were swayed to sacrifice precious views of Mars Hill Mountain and our quiet with the disruption ofthe 
construction phase ofthe project. Nobody really knew or realized what was about to happen and how it would change our lives. 

My husband and I moved to Southern Maine after we were married. We left for the adventure and for good paying jobs. We 
lived in Portland for 2 years then purchased our first home in Buxton, Maine. That house sat about 40 feet from the edge of 
Route 22 (a major route leadmg to/from Portland) and was directly in the path ofthe approach to and from Portland International 
Jetport. The noise at that little house could reach unbelievable levels, but somehow we learned to deal with them. After 10 years 
of planning and saving we moved back home to Mars Hill where I was bom and raised. The desire was to get away from the 
crazlness ofthe corporate world, the noise that surrounded us and to seek solitude and a place to raise our children. 

My family has owned land on Mars Hill Mountain for almost 100 years. My father and grandfather were potato formers. I 
learned from a very young age to have a close connection with the land from my parents. They allowed us to carve out a small 
lot in the center ofthe family farm and we began the process of building our dream home. Part of that process was to ask 
questions about the proposed wind farm. We learned early on that the town residences would not have an opportunity to vote on 
this $55 million dollar project. I attended the Evergreen / UPC TIF meeting in Mars Hill, in November of 2004. At the meeting 
the question of noise was posed. The answers are documented. Basically the noise was described as silent̂  nearly silent and you 
would have to be 500 feet or less from the site to hear it. Printed documents and the UPC, Evergreen Web site stated that, "You 
will not be able to hear any noise at all at the bottom ofthe mountain." The mpming after the TIF meeting I was at the town 
office and got to speak directly with Peter Gish from UPG. I told him where my parents lived and described where we hoped to 
build and asked whether noise would be an issue. He said, "You won't hear anything from these things." Our town manager 
confirmed that this was true because he had visited a site in Canada and heard very little noise being emitted from tiie site. 

Perrin and I on a visit to PEI topk a drive to the north shore to stand under the turbines there and found them iipt to be intrusive. 
We felt we had enough proof on the issue of noise that We went ahead and built our home. We figured that if we could deal with 
the aesthetics and the construction phase that we would be fine. If we had known then what we know now or if we had been 
made aware ofthe noise section ofthe permit with the sound analysis from RSE, we would never have built where we did. The 
report from RSE clearly stated that some residences would experience noise levels at or above DEP level limits. My patents own 
over 200 acres of land, many of which are much farther away from the turbines. 

Clear cutting began in the fall of 2005.1 believe the figure is 150 acres of land that was cleared. Heavy equipment started the 
process of developuig roads and in April of 2006 blasting started. We watched with heavy hearts as the North end peak was 
literally blown away. No one ever notified us ofthe blasting, but outhouses shook, silverware and dishes rattled, and sheet rock 
dust fell as it took place. Soon the huge trucks arrived with the components ofthe wind turbines. Traffic \vas intenupted which 
made daily comings and goings difficult. The cranes arrived and the towers began to rise. People came from all over to watch. 
Cars stopped in the middle ofthe road to view the spectacle. People repeatedly left their vehicles to take pictures with not even a 
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WHAT.HAVE I DONE? 
! ^ Now each morning 

v^hen I awake, I pray and 
then ask myself, "What 
have 1 done?" 

1 am involved vuith the BlueSky' 
r V GreenField winri turbine 

A \ ^ in N-E. Fond du Lac Coun' 
also a successful i 

^ who cherishes I 
A My father taugiiL mc MUXV 
S to farm, to be a stev-ard 

. cf my fields, and by 

better crop prodLiction. 
As I view this year's 
crops., my eyes feast on 
a most bountiful supply 
of corn and soybeans. 
And then my eyes focus 
again on the trenches 
and road scars leading to 
the tiirbine foundations. 
What have I done? 

In 2003, the wind energy company made their first contacts with us. A $2000 
•incentive" started the process of winning tis over, a few of us a( a time. The city '". 

satesman would throvrf out theirnets, like fishermen trawling for fish. Their incentive 
"gift" lured some of us in at first. Then the salesmen would leave and let us talk with 

other farmers. When the corporate salesmen returned, there would be more of us ready 
to sign up; farmers had heard about the money to be made. Perhaps because we were 

S. successful farmers, we were the leaders and their best salesman. What have I done? 'I 
Sometime in 2004 or 2005, we signed $4000.00 turbine contracts allowing them to 

"lease" our land for their needs. Our leases favored the company, but what did wa know 
back then? Nobody knew what we were doing. Nobody realized all the changes that 

would occur over which we would have no control. How often my friends and I have made 
that statementt What have I done? 

k
l watched stakes being driven in the fields and men using GPS monitors to place 

markers here and there. When the cats and graders started tearing 22 foot wide roads 
into my fields, the physical changes started to impact not only me and my family, but 

unfortunately, my dear friends and neighbors. Later, a 4 foot deep by 2 foot wide trench 
started diagonally across my fiefd. A field already divided tjy their road was now being 

divided again by the cables running to a substation. It was now making one large field into 
4 smaller, irregularly shaped plots. Other turbine hosts also complained about their Tields 

being subdivided or multi cable trenches requiring more (and. Roads were cut in using 
t , anywhere from 1000 feel to over a 1/2 mile of land to connect necessary locations. We soon 
I J ^ realized that the company places roads and trenches where they will benefit the company 
A A most, not the land owner. One neighbor's access road is right next to some of his out 

buildings. Another right next to his fence line. What have I done? 

N 

mikmmm^mî  

At a wind company dinner presented for the farmers hosting the turtiines. we were 
repeatedly told - - nicely and indirectly - - to stay away from the company work sites once 

they start. I watch as my friends faces showed the same concern as I had, but none of us 
spoke out. Months later, when I approached a crew putting in lines where they promised me 

they would definitely would not go. a representative told me I could not be here. He insisted 
that I leave. The line wentin. The company had the right. I had signed the lease. What have I 

dono? 

Grumbling started almost immediately after we agreed to a 2% yearfy increase on our 30 
^' year lease contracts. Some felt we should have held out for 10%. What farmer would lock in 
u , the price of corn over the next 5 years, yet alone lock one in at 2% yearly for 30 years? Then 
m rumors leaked that other farmers had received higher yearly rates, so now contracts varied. 
^ 1 ^ The fast talking city sales folk had successfully delivered their plan. Without regard for 

ourland, we were allowing them to come in and spoil it. All ofthe rocks we labored so 
hard to pick in our youth were replaced in a few hours by miles of roads packed hard 

>v with 10 inches of large breaker rock. Costly tiling we installed to improve drainage has 
now beencutintopiecesby compare trenching machines. What have I done? 

Each night, a security team rides down our roads checking the foundation 
fs, sites. They are checking for vandals and thieves. Once, when 1 had ventured 
V with guests to show them foundation work, security stopped us and asked me, 
M - standing on my own property, what I was doing there. What have I done? 
u u ^ . Now, at social functions, we can clearly see the huge division this has 

created among community members. Suddenly, there are strong-sided 
discussions and heated words between friends and. yes, between 

relatives about wind turbines. Perhaps this is of greater consequence 
than the harm caused to my land! Life is short and my friendships 

k
predoiis. What have I done? 

I tried, as did some ofthe other farmers, to get out of our 
contracts, t>ut we had signed a binding contract and a contract is 

a contract. If you are considering placing wind turbines on your 
property, 1 strongly recommend ttiat you please reconsider 

Study the issues. Think of the all the harm versus benefits 
to your land and, in the future, to your children's land by 

allowing companies to lease your land for turbines. 

H :̂ 

WHAT HAVE i DONE? 
PLEASE 0 0 NOT DO 
WHAT I HAVE DONE! 
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Problems associated with wind turbines 

Arl in Monfi ls, February 1 , 2000 

[This letter was written by Mr. Monfils, Lincoln Town Board Chairman, about living near wind turbines in Kewaunee County, 
Wisconsin. He wrote it hoping that it will help other communities facing wind power plant froposals.] 

To Whom it May Concern: 

One lesson learned from our experience with the process of the request for locating wind turbines in the 
Town of Lincoln in Kewaunee County, was never to assume that what the Utilities or their private supporters 
tell you about t^ie project is accurate. They put out information, which was beneficial to them and the 
project and downright wrong. 

When doling with the utilities or private companies, try to deal with one or two persons in charge. This 
avoids having to repeat your concerns and helps to avoid problems about who said what and who promised 
this or that about your concerns about the project. Get their promises in writing with guarantees about what 
they are promising, if their promises are not met, written penalties 6f appropriate, but substantial size must 
be provided and enforced. Written conditions and penalties are mandatory if you plan to accept the wind 
farn^roject. 

Problems that are of strong concern, and problems that we had warned the utilities about but were assured 
that they would not occur are as follows: interference with T V reception, Microwave reception 
interference, depreciating property values, flashing red lights (FM) interfering with nearby homes, wind 
turbine NOISE which interferes with neighbors sleep and their mental health, increased traffic, road damage, 
cattle being scared from rotating shadows cascading from the blades in a setting sun, rotating shadows in 
nearby homes, concerns about stray voltage, concerns about increased lightening strikes, environmental 
damage to birds, etc. etc. etc. But the proponents for wind energy will dismiss all of these concerns and tell 
you that they will not occur. THEY ARE WRONG. Ask the neighbors who are not property owners reimbursed 
by the utilities through lease agreements on their property or people who want to lease in the future. They 
will verify these problems. 

has zoning, establish written conditions with penalties to ensure that the utilities and compame? 
follow the regulations of the local town zoning. Also, look into the establishment of a moratorium on the 
project 50 more time can be used to collect or research information about the concerns voiced in areas like 
Kewaunee County. These concerns are about the public health and safety of our residents and this grand 
idea of "sticking" these huge towers in near by residents is not a proven success story. It's a trial by ERROR! 
Only time wiU tell w^at the effects of this "EXPERIMENF will be. This is especially true with the issues of 
nois^ its effect on the neighbors, their mental health related to the noise and its disturbance, the effect of 
stray voltage on the nearby cattle, as well as othe^afe^issues. Other concerns like the distractions of 
drivers from the rotating blades, increased Ughtenin^tnKes in the areas of the towers (not to the towers 
directly because they are grounded), and other public health and safety issues need to be analyzed on into 
the future. 

Iceagain, let me stress the importance of taking your time and asking the questions and researching the 
answers. Forget about deadlines, don't be intimidated by the attorneys of the utilities, their deadlines are 
their problem and don't make them yours. Once the turbines are up and t^erating the wind turbine noise 
will be there. It will not be constant and it may not be above the decibel level that they establish as a 
maximum, but it will be irritating, at any time of day or night and will vary in its intensity with the wind 
direction and speed. It violates the very basis of what a zoning ordinance is meant to protect - the welfare 
of the people who already live in that community. The responsibility of your zoning board and your town 
board is to protect the residents of your community. Further, these elected or appointed people are 
supposed to represent the will of the people. You the electorate must demand no less than that, and the 
town board and the zoning board must vote accordingly. 

Sincerely* 

Arlin Monfils 
Chairperson, Lincoln Tovm 
Kewaunee County, Wisconsin 

, , , . , . * .- / £=i_ i-x*__i.*™i ':n'ynr\(Yi 
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Appendix A 

Town of Chitton Measurement Protocol for Sound and Vibration Assessment of 
Proposed and Existing Wind Energy Systems 

Introduction 

The potential sound and vibration impact associated with the operation of wind powered electric 
generators is often a primary concern for citizens living near proposed wind energy systems 
(WES(s)). This is especially true of projects located near homes, residential nei^borhoods, 
businesses, schools, and hospitals. Determining the likely sound and vibration impacts is a highly 
technical undertaking and requires a serious effort in order to collect reliable and meaningful 
data for both the public and decision makers. 

This protocol is based in part on criteria published in the Standard Guide for Selection of 
Environmental Noise Meastirements and Criteria.̂  and the Public Service Commission of 
Wisconsin publication Measurement Protocol for Sound and Vibration Assessment of Proposed 
and Existing Electric Power Plants (February 2002). It also includes by reference the 
procedures of American National Standards S12.9 - Quantities and Procedures for Description 
and Measurement of Environmental Sound, and S12.18 and S12.19, for the measurement of 
sound pressure level and impulse sound outdoors. 

The purpose is to first, establish a consistent and scientifically sound procedure for evaluating 
existing background levels of audible sounds mid Low Frequency Sound in a WES project area, 
and second to use the information provided by the Licensee in its Application showing die 
predicted over-all sound pressure levels in tenms of dBA, dBC and dBZ (linear) over the 
frequency range from the Blade Passage Frequency through at least 10,000 HZ and the 
corresponding 1/1 or 1/3 Octave Band sound pressure levels for the same fi^uency range. 
These values shall be presented in gr^hic contours ofthe iso-levels and in t ^ l ^ form at 
sufficient sites to permit comparison ofthe baseline results to die predicted levels. This 
comparison will use die level limits of VI. F. 4 and 5 to detenmine the likely impact that 
operation of a new wind enerjgy system project will have on the existing environment. If the 
comparison demonstrates that the WES project will not exceed any ofthe level limits for over-all 
or 1/1 or 1/3 Octaves the project will be considered to be within allowable limits for safety and 
health. If the Licensee submits only partial information required for this comparison the burden 
to establish the operation as meeting safety and health limits will be on the Licensee. 

Third, if the project is approved, this Appendix covers the study needed to compare the post-
build sound levels to the predictions and die baseline study. The level limits in VI. F. 4 and 5 
apply to the post-build study. In addition, if there have been any complaints about WES sound or 
low fi^uency noise emissions by any resident of an occupied dwelling thatprop^ly will be 
mcluded in the post-build study for evaluation against the rules of VIF.. 

The characteristics ofthe proposed WES project and die features ofthe surrounding environment 



will influence the design ofthe sound and vibration study. Site layout, types of WES(s) selected 
and the existence ofthe significant local sound and low frequency noise sources and sensitive 
receptors should be taken into consideration when designing a sound and vibration study. It will 
be necessary to have a qualified independent consultant conduct the pre-construction background 
and post-construction sound (and vibration) studies 

Instnimentatiop 

All instruments and odier tools used to measure audible sounds and low fi^uency noise shall 
meet the requirements for ANSI Type 1 performance and accuracy. Measurements shall be 
made with a manufacturer's approved wind screen protecting the microphone and only when 
winds are less than 10 mph at die microphone that has been designed to maintain the Type 1 
accuracy requirements. The microphone shall be located at a height of 1.2 to 1.5 meters for all 
tests unless circumstances require a different measurement position. In that case the reasons 
shall be documented and include £uiy adjustments needed to make the results correspond to the 
preferred measurement location. 

Measurement ofthe Existing Sound and Vibration Environment 

An assessment ofthe proposed WES project areas existing soimd and vibration environment is 
necessary in order to predict the likely impact resulting fix>m a proposed project. The following 
guidelines must be used ui developing a reasonable estimate of an area's existing sound and 
vibration environment. All testing is to be performed by ̂ i independent acoustical testing 
engineer or other qualified noise consultant approved by the Town Board. The WES applicant 
may file objections detailing any concerns it may have with the Town Board's selection. These 
concerns will be addressed in die study. Objections must be filed prior to die start of die noise 
study. All measurements are to be conducted with industry certified testing equipment'̂ . All test 
results must be reported to die Town Board. 

Sites with No Existing Wind Energy Systems 

Sound level measurements shall be taken as follows: 

The results ofthe model showing the predicted worst case sound emissiwis ofthe proposed WES 
project will be overlaid on a map of die project area. A grid comprised of one (1) mile 
boundaries (each grid cell is one square mile) will be used to identify betwe^ five (5) to ten (10) 
measurement points. The grid shall extend to 2500 feet beyond the perimeter ofthe project 
boundary. The measurement points will be selected to represent the noise sensitive receptor sites 
that vAW be most likely to be negatively affected by thc WES project's sound emissions. These 
sites may include sites adjacent to occupied dwellings or other noise sensitive receptor sites and, 
if deemed appropriate by the Town of (Zhilton, the inside occupied structures. Sites shall be 
selected to represent the locations where the bacl^round soimdsc^)es reflect the quietest 
locations ofthe sensitive receptor sites. Background sound levels and sound pressure levels shall 
be obtained according to the defmition provided in die WIND ENERGY SYSTEMS 
LICENSING ORDINANCE definitions and generally recognized acoustical testing practice and 
standards. 



All properties within the proposed WES project boundaries will be considered for this study.^ 

One test shall be conducted during period defmed by die months of April through November 
with the preferred time being the months of June through August. Unless directed otherwise by 
the Town of Chilton the season chosen for testing will represent the background soundscape for 
other seasons. At the discretion ofthe Town of Chilton, tests may be scheduled for other 
seasons. 

All measurement points (MPs) shall be located in consultation with the Town staff and property 
owner(s) and such that no significant obstruction (building, trees, etc.) blocks sound and 
vibration fi'om the nearest proposed WES site. 

Duration of measurements shall be a minimum often continuous minutes for each criterion at 
each location. The duration must include at least 6 minutes that are not affected by transient 
sounds fi'om non-nature sources. Longer durations such as 30 minutes or one (I) hour are 
preferred to improve the reliability ofthe L90 values. 

The tests at each site selected for diis study shall be taken during the expected 'quietest period of 
the day or night' as appropriate for die site. For the purpose of determining background sound 
characteristics the preferred testing time is from 8pm imtil 4 am. If circumstances indicated that 
a different time ofthe day should be sampled the test may be conducted at die altemate time if 
approved by the Town of Chilton. 

Sound level measurements must be made on a weekday of a non-holiday week. 

Measurements must be t^en at 1.2 to 1.5 meters above the ground and at least 15 feet fi^m any 
reflective surface^. 

For each Measurement Point and for each measurement period, provide each ofthe following 
measurements: 

1. Un-weighted octave-band analysis (from Blade Passage Frequency up to 16,31.5,63, 
125,250,500, IK, 2K,4K, and 8K Hz and over-all line^' or dBZ level) 

a. LAeq, Lio, Lso» and L90, in dBA 
b. Lceq, Lio, L50, and L90, in dBC 
c. Lzeq, Lio, L50, and L90, in dBLinear (sometimes referred to as *Z' weighting) 

2. A narrative description of any intermittent sounds registered during each measurement. 

3. A narrative description of die steady sounds that form the background soundscape. 

4. Wind speed and direction at the Measurement point, humidity mid temperature at time of 
measurement will be included in the documentation. 

Measurements taken when wind speeds exceed 5 mph at the microphone location will not be 
considered valid for this study. A windscreen ofthe type recommended by the monitoring 



instrument's manufacturer meeting Type I standards must be used for all data collection. 

Provide a map and/or diagram clearly showing: 

1. The layout of the project ^u^a, including topography, the project boundary Jines ,̂ and 
property lines 

2. The locations ofthe Measurement Points. 

3. The minimum and maximum distance between any Measurement Points 

4. The location of significait local sound and vibration sources 

5. The distance between all MPs and significant local sound vibration and sources 

6. The location of all sensitive receptors including but not limited to: schools, day-care 
centers, hospitals, residences, residential neighborhoods, places of worship, and elderly 
care facilities. 

Sites with Existing Wind Energy Systems 

Two complete sets of sound level measurements must be taken as defined below: 

1. One set of measurements with the wind generator(s) off unless the Town of Chilton elects 
to substitute the sound data collected for the background sound study as permitted in 
Section VI. F. 2 ofthe License. 

2. One set of measurements with die wmd generator(s) miming with wind speed at hub 
height suflicient to meet nominal power output or higher. Conditions should reflect the 
worst case sound emissions from the WES project. 

Sound level measurements shall be taken as follows: 

1. At all properties within the proposed WES project boundaries that were selected for the 
background sound study. Additional points may be added at the discretion ofthe Town 
of Chilton.^ 

2- One test shall be conducted during period defined by the months of April through 
November with the preferred time being the months of June through August. Unless 
directed otherwise by the Tovm of Chilton the season chosen for testing will represent the 
background soundscape for other seasons. At the discretion ofthe Town of Chilton, tests 
may be scheduled for other seasons. 

3. All measurement pomts (MPs) shall be located in consultation with the Town of Chilton 
and property owner(s) and such that no significant obstruction (building, trees, etc.) 



blocks soimd and vibration from the nearest proposed WES site. 

4. Duration of measurements shall be a minimum often contmuous minutes for each 
criterion at each location. The duration must include at least 6 minutes that are not 
affected by transient sounds fix>m non-nature sources. Longer durations such as 30 
minutes or one (1) are preferred to improve the reliability ofthe L90 values. 

5. The tests at each site selected for this study shall be taken during the expected worst-case 
WES sound emissions as appropriate for the site. For the purpose of determining sound 
characteristics when WES are operating, the preferred testing time is from 8pm until 4 
am. If circumstances indicated that a different time ofthe day should be sampled the test 
may be conducted at the altemate time if ^proved by the Town of Chilton. 

6. Sound level measurements must be made on a weekday of a non-holiday week. 

7. Measurements must be taken at 1.2 to 1.5 meters above the ground and at least 15 feet 
fi-om any reflective surface^. 

For each Measurement Point and for each measurement period, provide each ofthe following 
measurements: 

1. Un-weighted octave-band analysis (fix>m Blade Passage Frequency up to 16,31.5,63, 
125,250, 500, IK, 2K,4K, and 8K Hz and over-all linear or dBZ level) 

a. LAeq, Lio, L50, and L90, in dBA 
b. Lceq? Lio, L50, and L9o» in dBC 
c. Lzeq> Lio, L50, and L90, in dBLinear (sometimes referred to as 'Z' weightmg) 

2. A narrative description of any intermittent sounds registered during each measurement. 

3. A narrative description ofthe steady sounds that form the ambient with WES operating 
soundscape. 

4. Wind speed and direction at the Measurement point, humidity and temperature at time of 
measurement will be included in the documentation. 

Measurements taken when wind speeds exceed 10 mph at die microphone location will not be 
considered valid for this study. A windscreen ofthe type recommended by the monitoring 
instrument's manufacturer meeting Type 1 standards must be used for all data collection. If 
measurements must be conducted widi wind speeds in excess of 10 mph at the microphone to 
meet the worst-case requu-ement for WES sound emission, the method used to isolate the 
microphone fix)m the effects of wind and turbulence must be approved by the Town of Chilton 
and meet procedures generally recognized as appropriate by acoustical standards for 
measurement under those conditions. 



Provide a m ^ and/or diagram clearly showing: 

1. The layout ofthe project area, including topography, the project boundary lines ,̂ and 
property lines 

2. The locations ofthe Measurement Points. 

3. The minimum and maximum distance between any Measurement Points 

4. The location of significant local sound and vibration sources 

5. The distance between all MPs and significant local sound vibration and sources 

6. The location of all sensitive receptors including but not limited to: schools, day-care 
centers, hospitals, residences, residential neighborhoods, places of worship, and elderly 
care facilities. 

Sound level Estimate for Proposed Wind Energy Svistems 

In order to estimate the soimd and vibration impact ofthe proposed WES project on die existing 
environment an estimate ofthe sound and vibration produced by the proposed WES(s) under 
worst-case conditions for producing sound emissions must be provided. This study may be 
conducted by a firm chosen by the WES operator with oversight provided by the Town Board. 
The qualifications ofthe firm should be presented along with details ofthe procedure that will be 
used, software s^plications, and any limitations to the software or prediction methods. 

Provide the manufacturer's sound power level (Lw) characteristics for die proposed WES(s) 
operating at fiill load for Blade Passage Frequency up to 16,31.5,63,125,250,500, IK, 2K,4K, 
and 8K Hz and over-all linear or dBZ level. Include an unweighted octave-band fiom Blade 
Passage Frequency up to 16,31.5,63,125,250, 500, IK, 2K,4K, and 8K Hz and over-all linear 
or dBZ level. Sound pressure levels predicted for die WES(s) at full operation and at maximum 
sound power output shall be provided for distances of 500,1000,1500,2000,2500 feet fi-om die 
WES(s). 

Estimate the sound levels for the proposed WES(s) m dBA, dBC and dBZ at distances of 500, 
1000,1500,2000,2500 feet fixjm die WES(s). For projects widi multiple WES(s), die combined 
sound level impact for all WES(s) operating at full load must be estimated. 
The above two requirements should be presented in a table tiiat includes die impact ofthe WES 
operations on all residential and other noise s^isitive receiving locations within the project 
boundary. To the extent possible, the tables should include the sites tested m die background 
study. 

Provide a contour map ofthe expected sound level fi^om the new WES(s), using 5 dBA 
increments created by the proposed WES(s) extending out to a distance of 2500 feet from the 
project boundary. 



Determine the impact of die proposed sound and vibration fix>m the WES project on the existmg 
environment. The results should anticipate the receptor sites that will be most negatively 
impacted by the WES project and to the extent possible provide data for each MP that are likely 
to be selected in the background sound study (note the sensitive receptor MPs): 

1. Report expected ch^ges to existing sound levels for LAeq, Lio, L50, and L90, in dBA 

2. Report expected changes to existing sound levels for Lceq, Lio, L50, and L90, in dBC 

3. Report expected changes to existing sound levels for Lzeq, Lio, L50, ^ d L90, in dBZ 

4. Report the predicted sound pressure levels for each ofthe 1/1 or 1/3 octave bands 
included in the table of VI.F.5 ofthe License and those not included up to the 8000 Hz 
octave band. 

5. Report all assumptions made in arriving at die estimate of impact, any limitations that 
might cause the sound levels to exceed the values ofthe estimate, and any conclusions 
reached regarding the potential effects on people living near the project area. 

6. Include an estimate ofthe nimiber of hours of operation expected fiom die proposed 
WES(s) and under what conditions the WES(s) would be expected to run. Any 
differences fi'om the infonnation filed with die Application should be addressed. 

Post-Constmction Measurements 

Post Constmction Measurements should be conducted by a qualified noise consultant 
selected bv and under the direction ofthe Town. The requirements of this Appendix for 
Sites with Existing Wind Energy Systems shall apply 

1. Within twelve months ofthe date wh^i die project is fully op^Btional, ̂ id within two 
weeks ofthe anniversay date ofthe Pre-construction ambient noise measurements, 
repeat the existing sound and vibration environment measurements taken before the 
project approval. Post-construction sound level measurements shall be taken both with all 
WES(s) running and with all WES(s) off except as provided in Section VI.F. 2 ofthe 
License. 

2. Report post-construction measurements to the Town Bo£ud using the same format as used 
for the background sound (and vibration) study. 



^ Standard Guide for Selection of Environmental Noise Measurements and Criteria 
(Designation E 1686-96). July 1996. American Society for Testing and Measurements. 

^ Measurement Protocol for Sound and Vibration Assessment of Proposed and Existmg 
Electric Power Plants. February 2002. Public Service Commission of Wisconsin. 

^ Environmental Noise Guidelines: Wind FOTHIS. (ISBN I 876562 43 9). February 2003. 
Environment Protection Authority, Adelaide SA. 

^ The Public Service Commission of Wisconsin Staff acknowledges that few sound level 
meters are enable of measurement ofthe 16 Hz center fi^equency octave band. However, 
because noise complaints fix>m die public most likely involve low firequency noise associate 
with proposed WES [power plants], we encourage applicants to pursue the collection of this 
hnportant ambient noise data. If obtaining the 16 Hz and lower data presents a problem 
contact PSCW Staff prior to collection of any field ambient measurement data. 

^ Project Boundary: A continuous line encompassing all WES(s) and related equipment 
associated with die WES project. 
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Town of Bethany Wind Turbine Study Committee Report 
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Introduction 

Although this report is the "final" report as necessitated by the urgency ofthe impending 
moratorium expiration in July, readers are reminded that due to the extremely fluid nature ofthe 
issue, the committee and in particular this editor will continue to provide new information to 
town officials as it becomes available in the form of addenda, newsletters, or whatever means 
required. 

As seen below, the previous introduction is retained as a point of reference in time. In the 
roughly five months since it was written, the development pressure, itself a function of factors 
both local and international in scope, has continued to increase relentlessly. Middle East 
cognoscienti believe that Israel is now preparing to use both conventional and nuclear warheads 
to attempt to destroy Iran's blossoming nuclear capability. Such could easily ignite a 
conflagration of uncertain scope, since the United States and Russia back opposite sides, and 
both countries have enough warheads to retard civilization. Even without a doomsday scenario, 
or an attack on Iran by whomever, instability in the region could cause the price of oil to 
skyrocket with minimal provocation. At a more local level, the state of New York has 
committed itself to the development of altemative energy sources including wind. In a recent 
position paper distributed by Coimty Planning Board Executive Jim Duval on Sept. 7,2006 to 
town supervisors, the law firm of Thomson/West of Rochester spells out in no uncertain terms 
what is going to happen (New York Zoning Law and Practice Report, July/August 2006). They 
cite numerous instances in case law to show that wind turbine farms meet the three essential 
criteria required to have them enjoy the relaxed zoning laws applicable to public utilities. 
Translation: wind farms are coming to New York State regardless ofthe opposition of 
individual towns. Any town not recognizing tiiis is in for a rude awakening. 

In the opinion of this editor and most ofthe members of this committee, this extremely 
complicated issue can be boiled down to two main factors: money, and location. The wind 
development companies are interested primarily in making as much money as possible, not the 
welfare ofthe towns. The fraction ofthe revenue that tiiey do release is going to be fought over 
by towns, school districts, and coimties, and if a town isn't careful they could end up with so little 
that the project is not worth doing (specifically, less that $8,000/MW/turbine/year directly into 
the town coiffers, according to Eagle Town Supervisor Joseph Kushner....see PILOT section 
below). These are industrial machines and will have significant impact wherever tiiey are sited 
for decades. Few people would object to siting them on the shores of Patagonia (where the wind 
is fearsome), whereas in a bedroom community such as Bethany the situation is different. If the 
setbacks are "adequate" to mitigate local concerns people do not object. The definition of 
"adequate" is key here. Some members of this committee have recommended a setback of one 
mile. The company approaching Bethany, UPC, would probably consider that to be cost 
prohibitive. One can show that increased line loss (power loss from the turbine to the grid) is not 
the major problem. Charles Pfaff, an electrical engineer and contractor who is not affiliated 



witii any wind development company, notes that such line losses are deliberately engineered to 
be less that about two percent, by appropriate choice of conductor size, insulation, and 
distribution voltage. Simple arithmetic shows that the revenue generated, compared to the 
revenue offered to towns or landowners, can easily absorb this two percent. Their main concern 
would likely be the initial cost of installation....and that could probably be absorbed by 
extending the term of operation by a year or so. On the other hand, a one mile setback is overly 
restrictive if ice throw is the determinant issue (see comments in that section). 

Original Introduction (August, 2006) 

As I wo-ite this in the early hours of August 2, 2006, the country is sweltering under a 
massive heat wave, and the world, particularly that part which produces most ofthe global oil 
supply, is in timnoil. Recentiy the Town of Bethany has been approached by a major wind 
developer, keenly interested m installing here a wind farm of truly industrial scale. Such a 
project could generate revenue for the town the likes of which it has never seen. Improperly 
executed, it could also have devastating effects on the pastoral quality of this rural area, and far 
more importantly, quite negative effects on the health and safety of our residents. As pointed 
out in our town's Comprehensive Plan, we the town residents are willing to encourage some 
responsible industrial development m this largely agricultural region, so long as the 
aforementioned negative effects do not ensue. The members of this truly democratic committee 
have a broad spectrum of opinions as to the advisability of this highly controversial proposal. 
Charged with finding out the facts, which are buried in a massive amount of information both 
pro and con, as is always the case when the situation is not simple (and this particular issue is 
extremely complicated), we have worked long and hard to ferret out those facts, and in this 
report will focus on them. Anecdotal infonnation, misinformation, innuendo, and just plain 
falsehoods will be pointed out as necessary. We will concentrate as much as possible on that 
which can be substantiated vrith references to peer-reviewed articles in scientific, engineering, 
medical, and other relevant, reputable journals, and will include those references. We have 
worked long and hard on this, uncompensated, and have traveled many miles to see for 
ourselves what is going on. During the course ofthe past several months, some of our opmions 
have shifted, in either direction. This report will reflect the diverse nature of such and 
consequently will itself prove to be controversial. The relationship between wind and other 
forms of altemate energy, the word's energy sources, current focus on oil, and consequent 
threats to global security, are far beyond the scope of this report. We will point out that our 
mandate is to gather facts to determine the advisability of such a project in general, and not 
necessarily with respect to the particular company, UPC, which is now approaching us. The 
situation is fluid, dynamic, changing by the day, and this must be forefront in our thinking and 
recommendations. 



Issues 

ENVIRONMENTAL - HEALTH & SAFETY 

Hazards to aviation 

This topic is still under investigation by the editor. Infomiation solicited from the Federal 
Aviation Administration and the Department of Defense has so far not been made available. 
There are two main concerns: (I) possible collision hazards of approaching (landing) aircraft at 
major airports, especially in bad weather, and (2) possible interference with militaiy aircraft 
operations. As for the first concern, we note that there are no major airports in Bethany, although 
there is at least one uncontrolled airstrip. As for the second, inhabitants of our town are aware of 
large militaiy aircraft from tiie Niagara Falls Air Reserve Station occasionally passing low 
overhead (< 1000 feet AGL). One would assiune they are aware of what is going on, and will not 
hesitate to contact UPC or any other development comply if necessary (if they haven't already). 

Note: there is the rare but still possible chance that a piece of ice, or turbine blade, could become 
detached while the turbine is spiiming, and impact a low-flying aircraft. The maximum height 
such could possibly achieve, which could be significantly higher that the ground-to-blade-tip 
height, can be calculated using the same physical analysis discussed by the editor in the section on 
Ice Throw. 

Lightning protection and fire department equipment needs 

Lightning occurs when the electrical potential between the ground and a storm 
cloud becomes great enough to exceed the breakdown potential ofthe air between ground and 
cloud. The mechanisms responsible for the charge separation, after decades of study, are still not 
well understood. Nonetheless the potential difference can exceed several million volts, and the 
current flow can reach over two hundred thousand amperes. The heat energy released in a large 
flash, if converted to mechanical energy, is adequate to lift a railroad freight car from the ground 
to the base ofthe cloud. The conducting path will follow that of least resistance, although the 
potential difference is so great that current will flow even in "non-conductors" such as fiberglass 
and wood turbine blades. The Joule heating is so great that imless conductors are 
built into the turbine blades, they will catch fire and/or explode, with obvious potential for fatal 
injury to anyone in or very near (5 or 10 meters) the tower. There is no way to prevent the 
turbine from being hit by lightning. The best one can do is provide a good and robust conducting 
path to ground. If a tower did catch fu-e, there would be no way to put it out save for very 
special equipment not normally available to most rural fire departments. Such departments could 
of course keep the fire from spreading, so if turbines are sited well away from residential 
structures, the latter would be safe. 



• Stray voltage 

The following report was submitted by Steve Breckenridge in September 2006 and is 
reproduced here unedited. 

Stray Voltage - Apprehension ? 

Apprehension over stray voltage has been expressed by committee members 
and other concerned members ofthe community. 

Extraneous voltage appears on grounded surfaces in buildings, bams, and other structures. It is classified 
as a low frequency form of conductive electromagnetic interference. 

In most buildings stray voltage is not a problem, because the levels are generally below the perception level 
of humans. Usually, there is no sensitive electronic equipment, which can be affected by it. 

Concern in the agricultural field - However, in the 1970's, stray voltage became a concern in the 
agricultural field with dairy farmers. Cattle are ten times more sensitive to electricity and electronic 
interference than hinnans, as they are constantly standing in water or on moist areas ofthe bam. 

Proper Installation/Grounding - if equipment is properly installed and properly grounded...evidence does 
not lead to wind projects as being a major source of stray voltage. 
Unsubstantiated problems - Concerns in the Midwest with stray vohage on &rms and their connection to 
wind farms are non-conclusive at this time. Supposed documentation, conceming herd and health and 
reproductive problems, is unsubstantiated at this time. 

Conclusion - people should be concerned about stray voltage, however, if equipment is properly installed 
and maintained according to proper engineering standards, the wind turbines should not themselves dictate 
a major concern in the conamunity. 

• Earthquake - Fault line - seismic effects - hydrology 

The following report was submitted by Geoffrey A Bdggs on August 26,2006 and is 
reproduced here unedited. 

Report summary, hydrology, seismology, conclusions 
Attached are Fig. 1 - Map of Proposed Wind Turbine Project - Bethany (NY) obtained, with much difficulty, from 
C. Swartley, UPC Project Director. 

Fig. 2, New York Faults (1989,2002) provided by the geology department ofthe State University of New York at 
Buffelo, a map showing feults, fractures and the main traces of the Clarendon - Linden Fault System. 

Fig. 3, Black Creek Watershed 

Figure 1, the proposed wind turbine project map shows that close to one-quarter ofthe town of Bethany would be 
under the control of UPC leases. Of significance is the fact that these leased areas are in or surround the Black 
Creek drainage system. To date, the project developer (UPC) has provided no field-based studies on the effects of 
excavation for tower bases, roads, staging areas, buried or surface cables or subsequent removal of vegetation. 
Again, due to lack of infonnation from UPC, it is necessary to interpolate within the wind turbine areas. Regardless 
of wind turbine density or distribution there is major potential for disruption of both surface and groundwater flow 
due to the proximity of project excavation to Black Creek. Aquifer recharge, perched water tables and wildlife 
would be severely affected, especially if a north-south configuration is utilized as this would effect a continuous, 
parallel disruption of flow to and from recharge areas. 



Figure 2, the map of New York Faults shows that the areal extent ofthe wind turbine project proposed by UPC is 
directly on the main traces ofthe Clarendon-Linden in westem New York. Historical seismic data diows that in the 
1920's and 1930's major structural damage was recorded in Genesee and Wyoming counties, including the area 
proposed for the wind turbine project. Significant structural damage was observed in buildir^s and masonry from 
Attica to the hamlet of Little Canada, a damage trajectory which cuts directly throi^ the proposed wind turbine 
project area. 

Conclusions: 

In my review of hydrological and seismoiogical concerns regarding the proposed UPC wind energy project in the 
Town of Bethany (NY) I have presented data and factors, both current and historical. Surficial features in the town 
are a complex mix of fluvioglacial and ice contact features which yield a great variety of soil types and drainage 
patterns. From what 1 have seen - or been allowed to see by the project developer UPC, the developer has made, 
literally, a superficial review of existing geological information on the town. Major field investigation ofthe 
proposed project ^ea is essential if seismic hazards and risks and hydrologic impacts are to be addressed. 

Editor's comment: // is certainly true that it has been difficult to obtain specific engineering or scientific 
information fi'om UPC. Purportedly we were told this was because the project director for our area, Mr. Swartley, 
did not himself possess such knowledge. Eventually Mr. Swartley did organize a teleconference at which town 
officials were able to ask technical questions from a UPC engineer. At that conference it became obvious that the 
issue raised above by Mr. Briggs pertaining to possible seismic activity in the area proposed for turbine installation 
had not been adequately addressed by UPC. Mr. Briggs specifically attempted to get some quantitative assessment 
ofthe probability of tower failure in the event of a local earthquake, to no avail. It is apparent to the editor that 
such assessment would in any event be extremely difficult to get meaningfully in view ofthe many unknown 
variables. For example, if the frequency ofthe seismic activity happened to match the natural resonant frequency of 
the tower, the tower would likely collapse in spite of otherwise robust construction, as was observed to happen to 
the Tacoma Narrows Bridge in November of 1940. 

Storm water runoff - erosion - sedimentation 

Construction disruption - road upkeep & repair 

Security - vandalism - terrorism 
To be addressed by the editor forthwith. 

Noise - infrasonic (below 20 Hz) 
To be addressed by the editor forthwith. 

Shadow and flicker effects 

The following report was submitted by Loy Ellen Gross and is reproduced here unedited. 

Shadow Flicker and Blade Glint 

Flicker: Definition 

Flicker (also called the Disco Effect of Strobe Effect) is caused when the rotating wind turbine blades cast 
moving shadows that cause a flickering effect, or when glossy blades reflect light in a moving pattem, 
causing a reverse flicker (also called Blade Glint). 



Shadow flicker occurs under a combination of conditions at particular times ofthe day or year. It happens 
when the sun shines behind a turbine rotor. This can cause the shadow ofthe turbine blades to be cast onto 
roadways, buildings and other objects; which appears to flick the sun on and off as the turbine rotates. 
Reverse flicker occurs, likewise, under certain conditions. It happens when the sun reflects off tuming 
rotor blades, reflecting a bright light back to the sun ward side ofthe turbine (5). 

The distmice between a wind turbine and a potential shadow flicker receptor affects the intensity ofthe 
shadows cast by the blades, and therefore the intensity ofthe flickering. Shadows cast close to a turbine 
will be more intense, distinct and 'focused'. This is because a greater proportion ofthe sun's disc is 
intermittently blocked. 

Sources of Flicker, for Comparison 

Fluorescent Lights: 
Computer Screens: 

Televisions: 
Vehicle Turn Signals: 

Wind Turbine Shadow: 

120 Hz 
75 Hz 
60 Hz interlaced 
13 Hz 
1.25-5 Hz 

Most people notice flicker up to about 50 Hz, after which the brain's response to the flash lasts longer that 
the flash itself Epileptic responses to flicker typically run from 12 Hz and up, but can be as low as 3 Hz. 

Effects of Flicker 

Shadow flicker is one of tiie "annoyance' or 'nuisance' effects of wind turbines, similar to noise and view 
complaints, however it is unique among these. While all are somewhat subjective and tolerated by 
different percentages of nearby residents, shadow flicker is the least well tolerated. Residents impacted by 
flicker complained of headaches, migraines, nausea, vertigo and disorientation after only 10 minutes of 
exposure (2,3). 

As with car of seasickness, this is because the three organs of position perception (the iimer ear, eyes, and 
stretch receptors in muscles and joints) are not agreeing with each other: the eyes say there is movement, 
while the ears and stretch receptors do not. People with a personal or family history of migraine or 
migraine-associated phenomena such as car sickness or vertigo are more susceptible to these effects. 

The most well-known response to flicker was the Pokemon cartoon incident. Episode #38, originally 
broadcast in 1997, included red and blue flashes at 12 Hz for about 5 seconds. This caused convulsive 
epileptic seizures violent enough to create emergency services calls in 685 children, most of whom had no 
previous seizure episodes. The Japanese government responded by setting new guidelines with maximums 
of 3 Hz and 2 second duration for any flashing images on screen (8). 

While the annoyance factors are obvious, yet subjective, other medical factors are measurable. 
Photosensitive epilepsy is triggered when the visual disturbance is within certain frequency ranges. Older 
model turbines generate flicker at about 1.1 Hz, which is outside the boundaries of photosensitive epilepsy 
(although is still may cause nausea and migraines). Newer turbines, however, can generate disturbances of 
2.5 Hz, which can cause epileptic seizures and neural dysflmction in people who are susceptible. 

Calculating Flicker Areas 

While some wind developers tout a flat distance (usually 10 rotor diameters) as a radius, the best 
calculation of seasonal timing and duration of flicker effects uses computer software to accurately calculate 



amount of shadow per year in the area around the tower. The relevant data points are the latitude and 
longitude ofthe site, used to create a shadow map. This map will clearly outline affected areas by distance 
and direction from the turbine. Any properties which may potentially be affected can be identified and the 
risk calculated. 

For purposes of zoning, it may be sufficient to create one shadow geometry for the center ofthe Town of 
Bethany and use it as a guideline for all areas. A map generated online showed a maximum distance of 
about 1,8000 ft for noticeable flicker. (9) 

Reducing Flicker 

Wind turbines can be painted by the manufacturer so that they blend with the natural environment. In most 
cases turbines are painted gray so that they will blend well with the skyline, but some are also painted green 
or are two-toned. Other turbines are manufactured with a galvanized metal so that the metal will weather 
and turn gray naturally. Zoning can require the turbine to be painted with a blending color that is non-
reflective in nature, removing Reverse Flicker effects altogether. 

One ofthe simplest and most controversial ways to reduce shadow flicker on an existing turbine is to plant 
tall vegetation in the shadow path. This overrides the flickering shadow and provides relief from its effects. 
However, many property owners object to this strategy as they desire sunlight on their home and/or yard. 

Installing special controllers on the turbine which automatically turn it off during peak times is a common 
and reasonably inexpensive solution, but one that must be pressed by the town and/or landowner to be 
implemented (1). 

Moving the turbine is the most expensive option and one that is nearly impossible to effect without strict 
zoning laws. Proving the annoyance factor of flicker is difficult as it is often viewed as a subjective 
determination and property owners are typically asked to sign "hold harmless" clauses with the wind 
developer, preventing many suites from coming to court. 

Zoning Precedents 

The most effective way to reduce flicker effects is to zone them away from residences, schools, churches, 
libraries and places of business prior to construction, via materials requirements and setback requirements. 
Some communities also take care to prevent flicker fix)m distracting drivers on the road. Irish guidelines 
state that due to the height and movement of wind turbines, the towers should be set back from the road by 
up to 300 m (990 feet) depending on circumstances (6). A report by the Michigan State University 
Extension suggests that a shadow flicker study be commissioned and included with each tower permit 
application (6). In any case, it is recommended that turbines be limited to a flicker fr^uency of 3 Hz or 
less, regardless of whether a residence is affected (4). 

References 

(!) Berkshire Today, PowerGen Renewables vs Cumbria residents, 2004. 

(2) Western Morning News, Plymouth GB, January 6,2004, 

(3) Health, hazard, and quality of life near wind power installations: How close is too close? by Nina Pierpont, 
MD,PhD March 1,2005 
http://www.resp0nsiblewind.0rg/d0cs/w ind_turbines_and_health. pdf 

(4) Photosensitive epilepsy - other possible triggers by Professors g Harding (Aston University, England) and S Sen, 28 
October 2005 

http://www.resp0nsiblewind.0rg/d0cs/w


http://w WW .epi lepsy.org.uk/info/photo_other .html 

(5) Good animated image at http://www.windpower.org.en/tour/env/shadow/index.htm 

(6) Land Use and Zoning Issues Related to Site Development for Utility Scale Wind Turbine Generators, Michigan 
State University Extension, January 2004 
http://webl.msue,msu.edu/cdnr/otsego windflicker.pdf 

(7)http://www.brucecountry,on.ca/download/Wind-Farm-Requirements-ZBA.pdf 

(8')http://fac l̂t>^wa5hington.edu/chudle /̂pokemon.html 

(9) http://www.windpower.org/en/tour/env/shadow/shadowc.htm 

Editor's comment: Flicker vertigo and vertigo are two different phenomena. The latter is variously 
defined as "an illusion of movement, a sensation as if the external world were revolving around the patient 
(objective vertigo) or as if he himself were revolving in space"(subjective vertigo)...see On-Line Medical 
Dictionary, University of Newcastle upon Tyne). and is fairly well understood, it's etiology having a 
variety of factors chief of which are pathologies in the middle ear, or actiuxl lesions in the 
Vestibulocochlear nerve or Medulla Oblongata (Clinical Neuroanatomy for Medical Students, ISBN 0-
7817-2831-2, p213, p361). Flicker vertigo is so rare it's difficult to find a good reference in the standard 
medical literature (neither the above references nor Medline's On-Line Medical Dictionary, nor Mosby's 
Medical, Nursing, and Allied Health Dictionary, have it). Nonetheless it is well documented and has been 
experimentally studied in the psychology laboratory. It is relatively well-known by experienced helicopter 
pilots. One definition is "A steady light flicker, at a frequency between approximately 4 to 20 Hz can 
produce unpleasant and dangerous reactions in normal subjects, including nausea, vertigo, convulsions, or 
unconsciousness. The exact physiological mechanisms are unknown" (United States Naval Flight 
Surgeon's Manual: Third Edition, 1991: Chapter 9: Ophthalmology). The key here is tke frequency ofthe 
light source, with a lower bound of 4 cycles per second. An industrial turbine turns at about 20 revolutions 
per minute, and since there are three blades the frequency is 60 cycles per minute, or one cycle per second, 
i.e. a factor of four lower even than the lower bound said to induce flicker vertigo. Ms. Gross states above 
that 'Newer turbines, however, can generate disturbances of 2.5 Hz, which can cause epileptic seizures 
and neural dysfunction in people who are susceptible". There is absolutely no credible reference in the 
medicalt scientific, legal, or other peer-reviewed literature that wind turbines have ever caused anyone to 
have an epileptic seizure. One notes that VFR helicopter pilots flying into the sun really have no choice as 
to whether they look out the winchw or not. Someone near a wind turbine isn't under a gun to keep staring 
at it... if looking at it is unpleasant, they will simply turn away. Same goes for shadow flicker. 

Interference with any form of electronic or electromagnetic communication 
To be addressed by the editor forthwith. 

Esthetic impact - quality of life 

Submitted by Paul Lewis, reproduced unedited 

Loss of Property Use and Esthetic Impact - Quality of Life 

One ofthe controversies over wind turbines is the massive size and placement of these sfructures and how 
they may change your lifestyle. How would you like to go out of your front of back door and have a 450 
tower staring you in the face or have numerous people stoppuig by questioning the wind turbines? This 
would be part ofthe lifestyle change you would have to make. The placement of these towers in Bethany is 
proposed to be as close as 1000 ft from property lines and other residences. When you look over the rolling 
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hills of Beth^y you may see a farmers silo or two, which in most cases are less than 100 feet tall and are 
part ofthe agricultural district we live in. What if you looked over the rolling hills of Bethany and now you 
see up to eighty 450 foot towers. This would definitely take away from the esthetics ofthe countryside. In 
many cases the people who live in the agricultural/residential sections of these towns moved there to get 
away from the city hustle and bustle. After my trip to Wethersfield and the committee's trip to Tug Hill it 
became very apparent these things will never blend into the rural country setting like ferm buildings/silos 
do. 

When wind towers are placed in line with residences then you start to lose your quality of life. Some of 
these issues are the low frequency noise, flicker effect, loss of TV (anterma), cell phone and satellite cable 
reception. Low frequency noise is generated while at various speeds. The noise is not always present but 
there is definitely times when the noise is very noticeable. As you will see when you read the attached 
article, if the proper precautions are not taken during the planning stages then the land owner may pay the 
price by having to keep their doors and windows shut and also by not going out of doors for a peaceful 
evening due to the noise. See noise article in the attached article by Nina Pierpont, MD, PhD dated Ma-ch 
1,2005. 

Another problem is the flicker effect. When the turbines are placed so that the wind turbine is between the 
sun and the residence at some period of tune during the day or night; there will be a strobe effect at the 
residence on the opposite side ofthe turbine as tiie suns rays pass through tiie rotating turbine blades. 
Again, when there is poor planning this flicker may cause health hazards to people who are epileptic or 
who have a very low tolerance to shadows. Again, please see Flicker in the attached article by Nina 
Pierpont, MD, PhD dated March 1,2005. 

It has been noted in several cases that there is a loss of TV and Cell phone reception due to interference 
from the rotatmg turbine blades and also the tower itself During our trip to Tug Hill it was noted during 
my video taping that when the camera was pointed in the right direction there was interference on the video 
tape. This is the same type of low frequency noise that causes interference with cell phones, TV antennas 
and satellite TV reception. 

The other issue is the continuous traffic that is brought in with people questioning the wind turbines, just 
like we and every other towns people have done at Wethersfield and Tug Hill. I know several people are 
getting tired of people always coming around asking questions. 

• Wildlife effects 

• Ice throw 

The following report was submitted by Loy Ellen Gross and is reproduced here unedited. 

Ice Throws 

Definition 

ice throw occurs when condensation from the air or naturally occurring precipitation collect on the turbine blades 
and freeze. Thin sheets of ice form along the length ofthe blade, with larger "ball-like" chunks created at the tips. 

Effects of Ice Throws 

In Minnesota, 2002, a maintenance worker preparing to ascend the turbine was cut in half by a falling sheet of ice. 
There are reports too numerous to count of automobile damage due to falling lumps of ice - usually described as 
about the size of termis balls. 



Damage has occurred as far away as 80m (264ft), including smashed windshields and windows; dented cars and 
roofs; and accidents on roadways (cars hitting large chunks of ice lying in the road, not ice hitting cars). 

These incidents are pulled fix)m a fairly complete list of wind turbine accidents from the late 1990's to present, 
compiled by Caithness Wind Farms in the UK. This list is available online (5). It is 17 pages long and includes at 
least 20 accidents per year since 1999. 

Mitigation 

Wind turbines can be equipped with ice-resistant mechanics - both in terms ofthe materials used to construct the 
turbine and additional electronics added to prevent spin-up in the event that ice forms. However, independent tests 
have not been completed on either of theses solutions. Given the liability issues, it is desirable to use tested or 
guaranteed mitigation. The only known guaranteed mitigation is setback. 

My first fmding is that zoning ordinances vary widely in which physical (property) setbacks are required or even 
mentioned. Most (if not all) ordinances include distances ^ m residences and property lines, while others include 
these plus roadway, right-of-way, livestock bams and pastures, and others listed below. Obviously, not all 
communities measure the same types of setbacks and some clearly place more value on livestock and outbuildings 
than others. I have grouped together definitions that appear to be set for the same or similar reasons. 

1) Roadways / Right of Ways / Utility Elements / Buildings / Storage Bams: this setback is typically based on 
the belief that ice throws or high-voltage electric fields may interfere with traffic or the activities of persons not 
related to the project; or d^fiage property. A team of German scientists have put together a simplified equation for 
calculating that risk (1), d = (D + H)*1.5, meaning add the diameter ofthe rotors to the hub height (tower height), 
then multiply that number by one and a half Witii the proposed 3 .OmW turbines, tiiat means (240' + 330') * 1.5 or 
855 feet. Because the German scientists designate this as a rough calculation and recommend further local studies to 
determine the exact conditions in a given area, some communities are adding a 10% margin of error (which would 
make our calculation 951ft.)(8). 

This setback is normally not applied to the access roads built by the wind company for the purpose of erecting, 
maintaining and decommissioning the turbine itself In reading various town and county ordinances available 
online, it is not clear whether the setback applies to established public trails or snowmobiling paths (most likely this 
information is found in the communities' base zoning defmitions, which are not included in the turbine document). 
In only one Mirmesota document was i able to find a direct reference that snowmobile and walking trails were 
specifically included (that was a proposal from a wind turbine company, not a zoning paper). Given that, in New 
York, snowmobiling paths are created, mapped and maintained witti public money, they might be something the 
town would like to consider including in any right-of-way setbacks. 

Zoning Precedents 

References 

(I) Michigan State University Extension: Community Development and Natural Resources 
Studies (German study regarding risk from ice tlwows) 
http://webl.msug.msu.edu/cdnr/icethrowseifertb.pdf 

(2)National Wind Energy Association Siting Guidelines 
http://www.nationalwind.org/publications/permit/permitting2002.pdf 

(3)American Wind Energy Association Small Wind Turbine Siting Guidelines (This is a small turbine document; I have seen it 
applied to larger turbines, but could not find the reference again when I looked) 
http://www.awea.0rg/smailwind/documents//permitting.pdf 
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(5)Caitiiness Wind Farms Accident Report 
!ittp://www.caithncsswindfarms. co.uk/Downloads/Accidents%20-%20June%2030%202005.pdf 

{8)Michigan State University Extension: Community Development and Natural Resources Studies (Application of German Study 
to zoning) 
http://web 1 .msue.msu.edu/cdnr/otsegowindicethrow.pdf 

Editors comment: 

The spectre of ice throw is one of those "hot button " issues relating to wind turbine installation. There are plenty of 
anecdotal reports. I personally find the report of someone being cut in half by a falling sheet of ice hard to swallow, 
and can find no reliable reference. At the scene of fatal accidents involving high speed collisions, one rarely 
encoimters severed bodies. The kinetic energy per unit mass is usually insitfficient, unlike the case for airline 
crashes, where the impact velocity is several times greater, and the kinetic energy greater by the square of that. 

The meteorological conditions necessary for the formation of ice on turbine blades are rare in our location. 
Contrary to popular belief water does not always freeze at zero degrees Centigrade. Absolutely pure water can be 
cooled far below that, until what is termed homogeneous nucleation occurs. Skipping the thermodynamics, one 
does often find liquid water drops at temperatures as low as -40C high up in Cirrus clouds (Heymsfield and Miloshevich, 
Journal ofthe Atmospheric Sciences, Vol 50, issue 15, August 1993). If one of these "supercooled" droplets impacts an 
airplane wing, the wing metal provides a substrate for the ice crystal lattice formation, and the drop freezes 
instantly. In the lower atmosphere, ice nuclei from automobile exhaust (lead iodide) are copious and this process is 
rare. Ice can form during "ice fogs", when siqjercooledfog droplets contact anything (grass, cars, turbine blades, 
etc). Such fogs however form only when the air is very calm, and the turbine blades are still. If the ice has already 
formed and then the wind picks up, the blacks will turn much slower than normal or not at all, depending on the 
design and built-in safeguards. The other germane meteorological situation is wind and freezing rain. That 
happens when raindrops in above-freezing temperatures aloft fall into a surface layer of below-freezing air. The 
drops do not freeze (except in extremely polluted air with copious ice nuclei, as in the Lincoln Tunnel) at first but 
do become chilled to less than zero degrees Centigrade, ie they become supercooled. Then they freeze on contact 
when they land. This is the so called "ice storm " which is uncommon here. Again, the blades will turn slower due to 
the greatly increased aerodynamic drag on the turbine blades, or not at all if appropriate shut-down mechanism are 
designed into the machine. 

We next assume for the jofe of argument that ice has managed to form on the turbine blades, that the aerodynamic 
drag ofthe blades is not increased (in reality not possible) and furthermore that no shut-down or slow-down 
mechanisms are in place, and the blades continue to turn at their maximum rotational speed. We ask, how far, 
theoretically, could the ice be thrown? To do that would require detailed knowledge ofthe shape ofthe ice 
fragments, and a supercomputer. It has never been done. However, one can obtain an idea ofthe maxinuim 
distance the ice could be thrown, by calculating it's trajectory in a vacuum, where air drag can't affect it. The 
calculation is straightforward and requires only high-school mathematics and physics, albeit a bit lengthy. Sparing 
the reader that derivation, one can show that the maximum horizontal distance Dfrom the base of a wind turbine 
with hub height H and blade length R (or one half the rotor diameter) that the ice would be thrown in a vacuum is 
given almost exactly by 

D = (1/2)(2*(1/2))R + (V*2)/2G + 

V/(G*(l/2))[ (V*2)/4G + (1 - (1/2)(2*(1/2))R + H ]*(l/2) 

where the asterisk denotes exponentiation (3 *4 means 3 multiplied by itself four times), where V is the speed at 

the blade tip, and G is the acceleration due to Earth's gravity. [The maximum throw obviously is from the tip, 
where speed is greatest. The equation is valid for any radius less of course]. Assume the same dimensions as 
above for the 3.0 MW machines proposed for Bethany, that is, H = 330 feet or about IOO meters, and R = 120 feet 
or about 36. ? meters. Assume also that the blades have no controller and are spinning at their maximum rate of 
about 20 revolutions per minute. That would give a tip speedV of 77 meters per second or about 172 miles per 
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hour. G is given (by God) at about 10 meters per second per second. Keeping our units and dimensions straight and 
putting these values into the above equation, we get 

D = 743 meters = 2438 feet 

So that's where the phrase "turbines can throw ice up to half a mile" probably comes from. We know that that is 
nonsense because we are not in a vacuum, nor would the blades turn if we were. However, our equation is not quite 
completely useless. Not only does it give an upper bound, physically possible limit in a vacuum, it can also be 
analyzed term by term to see the relative importance ofthe variables determining that maximum-possible throw 
distance. In the first term, note that the blade length is just to the first power, that is, if the blade length were 
doubled, the throw distance would be doubled, all other things being equal, if that were the only term in the 
equation...but it isn't. The blade length appears in the square bracketed expression in the third term, again to the 
first power, but the whole square bracketed expression is raised to the one half power (square root), so the 
dependence is even weaker. By far the variable with the strongest influence is the tip speed, since that appears in 
both the second and third terms to the second power, ie the square of the tip speed. But that speed is limited to 
about four times the wind speed on the basis of aerodynamic considerations far beyond the scope of this note. 
Finally we turn to the tower height, or alternatively the hub height. Note that it also appears in the third term, in 
the third sub-term in the square bracketed expression, to the first power. But the bracketed expression itself is 
raised to the one half power, so the dependence on hub height is weak even if it were the only term in square 
brackets, which it is not. But it's very illuminating to see what would happen to the throw distance if, all other 
things being equal, the hub height were doubled to 200 meters, or a ground-to-blade-tip height of 777 feet I 
Plugging in the numbers, one is surprised to find that now 

D = 813 meters 

In other words, even in a vacuum, doubling the tower height only increases the throw distance by less than 10 
percent! So the dependence on height is very weak, and would be even weaker if one included aerodynamic drag in 
the calculations. This is mentioned because many people are frightened by the sheer size of these machines, which 
admittedly can be very intimidating when viewed close up for the first time by the uninitiated. 

Let's wrap this up by abandoning the theoretical stiff and having a look at what has been observed in the real 
world. The study most cited in this respect is Risk Analysis of Ice Throw From Wind Turbmes by Henry Seifert, 
Annette Westerhellweg, andJurgen Kroning, presented at BOREAS in Finland, April 2003 (these are the same 
"German scientists " responsible for the equation d= 1.5(D+H) mentioned by Ms. Gross in her analysis above, 
although she does not include their original paper in her list of references). They plotted the throw distance of ice 
pieces observed versus radius, and also included the weight ofthe ice pieces (page 2, figure 2). They observed only 
three pieces heavier than I KG (2.2 pounds), hardly heavy enough to sever a human body, and more importantly, 
the farthest throw distance they observed was less that 125 meters or 410 feet. This emphasizes the ridiculousness 
of calculations in a vacuum, and also the ridiculousness of requiring a one-mile setback based on fears of ice throw. 
Seifert et al did make a guesstimate as to the risk of a person being hit (not necessarily fatally) by ice from a turbine 
as follows (page 8): "If 15,000 persons pass the road close to the wind turbine per year, there might be one accident 
in 300 years". 

// should be noted here that the same physical principles discussed above also apply to the throw of pieces of 
turbine blade which might become detached (by perhaps a lightning strike), as long as they are small compared to 
the blade itself In that case the relevant radius to use would be the distance from the hub at which they detach If a 
blade tip detaches, obviously it's the same R. If the pieces are a significant fraction ofthe entire black (say, one 
third), the physics is more complicated, since the free-flying piece is both translating and rotating eke to it's 
inherent angular momentum before detachment. However, in this case the throw distance would be even less: the 
detached piece will be rotating about it's center of mass, which itself is following a similar parabolic trajectory (in 
a vacuum) but smaller in amplitude, having an effective radius significantly less than that ofthe entire blade. 



Siting and placement issues 

The following report was submitted by Jim Hinkson and is reproduced here unedited. 

Bethany Wind Turbine Committee report on turbine sites and avian concerns. Other related topics are 
covered by separate reports fi^im the Committee. 

Our committee was formed and research on wind turbines commenced in March, 2006. Our conclusions 
are based on literature, both pro and con, guest speakers and, visits to Weathersfield, Fenner, and Maple 
Ridge farms. Our thanks also go to the wind turbine crew that allowed us to inspect the Maple Ridge 
turbines from both inside and out. Thanks too, to ttie residents living near these wind forms that took the 
time to share their experiences with us. 

Location...location.,.location...is the key to determining the best-for-all placement of wind turbines. 
Location or more specifically, the distance wind turbines are placed from residential areas may or may not 
mitigate some ofthe issues and/or problems reported with wind turbines. 

Depending on personal opinion and lease holder status, wind turbines may have a place among current 
green energy options, but the placement of approximately 35 to 80,450' towers in the residential area(s) of 
Bediany, NY is not recommended. Turbines do not make good neighbors (1). If the Planning Board or 
Town are of a different opinion, then we strongly recommend a minimum 
one mile setback from all residences and, the placement of each turbine to be unanimously approved by the 
Town, land-owner(s), abutters, and neighbors within the view-shed, not just the lease holders and the wind 
development company which in our case is UPC, As UPC reported to the citizens of Stafford, NY, when 
properly sited, wind-power provides an overall net benefit to the natural environment and, UPC will work 
with land-owners to site turbines in locations with the least impact on the landowners existing and future 
use(5). Again, we recommend that UPC include the Town and all other "neighbors" affected by the 
placement ofthe turbines. 

The recommended one mile setback is greater that some and less than others. For example, in Pavilion, NY 
the set back from residences is 1,000' Perry and Cohocton, NY set 1,500'. In France, the National 
Acedemy of Medicine recommended that due to significant health hazards caused by turbine noise and 
infrasound, a moratorium be placed on all construction within a 1.5 km radius (2). The U.S. National Wind 
Coordinating Committee recommends 1/2 mile from any dwelling (3). German marketer RETEXO-Rise 
specifies turbines not be placed within 2 km (1.24 miles) of any dwelling. WOW, (We Oppose Wind 
farms), cites health issues as the reason they recommend 1.5 mile setbacks in any ordinance written to 
allow wind farms. As wind turbine sizes have grown, siting concerns have become more commonplace 
especially in areas of higher population (4). 

With regards to turbines being considered near the Bethany Airport, the Federal Aviation Administration 
defines an obstruction to navigation as being 200' or taller above ground level and within three miles of a 
runway lengtii > 3200' (7). 

UPC reports tiiat "siting'* is the key to mitigatmg the disruption of migrating birds. UPC said they (have) 
extensive studies to ensure that an area does not have a high concentration of migrating birds (6). We 
recommend the research company be of our choice, at UPC's expense, and the study completed prior to any 
turbine installation. There will be bird kill. In the Maple Ridge - Tug Hill wind farm, a few local people 
have been hired to collect and dispose ofthe dead birds found near the turbines. 
Wind turbines are relatively new to our area and the information provided herein is based on other people's 
experiences with smaller turbines. Unfortunately, the 450' turbines proposed for Bethany have never been 
installed anywhere before. New clean, safe and "green" technology may be right around the comer. Or a 
report due out in November, 2006 from the U.S. National Research Council (NRC) addressing the same 
concerns we have may help decide the future of turbines in Bethany (8). 



In closing, the Town of Eagle, NY recently went through a process similar to our own. Their Town 
Supervisor, Mr. Joe Kushner met with us to share his experiences. Mr. Kushner explained how turbines 
will benefit his Town and expected the developer to agree to all ofthe Town's conditions. However, Mr. 
Kushner pointed out that our situation is different because the turbines for Bethany are being proposed near 
residential areas. Not so, or to the same degree in Eagle. Mr. Kushner recommended that either way, the 
committee come to a consensus and if we are not comfortable with turbines in Bethany, don't do it. At this 
time, we are not comfortable. 

Editor's comment: TTie situation in France must be considered in the context of the financial/political realities 
there. France leads all nations in the fraction of it's electricity generated from nuclear energy (75%!). In spite of 
and apart from the very significant and as yet unresolved problem of waste disposal, the nuclear industry in France 
is so well ensconced in the national economy that alternate forms of energy generation such as wind are not 
accorded the same potential future importance as they are in more forward-looking countries such as the United 
States. The conclusion ofthe French National Academy of Medicine that turbine associated health hazards mandate 
a 1.5 km setback is not universally accepted. 

LEGAL 

Set backs - residential - farm - park - roads 

Zoning 
To be addressed forthwith by the Town Planning Board 

Contract control - landowners - town 

Owner guarantee issues 

De-commissioning issues 

This report was submitted by Paul Lewis and is reproduced here unedited 

Windpower De-commissioning Issues 

There are many issues that require investigation when a project of this m^jiitude is in the engineering and planning 
phases. One ofthe major issues with wind turbines is the de-commissioning of these units whether it is at tiie end of 
their service life or the unit is out of commission due to not being profitable. Should the town decide to allow wind 
turbines to be placed in the Town of Bethany the following issues should be addressed within the contract: 

Who is responsible for the removal of these units? The committee suggests the town have a clause written into the 
contract that states the owner ofthe turbine(s) be responsible for all costs in the removal ofthe turbine(s) and 
restoration of tiie property where the where the wind turbines are (were) located. The wind power companies shall 
also be responsible for the restoration ofthe town, county or state property that may be affected by the de­
commissioning. These issues and costs should be addressed in the contract along with a bond in the name and held 
by the town. This bond should also have an aimual escalation clause that raises the bond by the rate of escalation for 
each year. 



At what degree will the property be restored? The conduct should read that tiie property is to be restored to the 
same condition as it was prior to tiie erection of tiie wind turbines, including the removal ofthe buried concrete used 
as the substructure. Based on another town's responses and mvestigation everything would be removed from the site 
including the concrete but only within the top two feet ofthe surfece. This doesn't seem acceptable and the 
complete concrete structure should be removed due to possible fiature development witiiin the town. 

What will happen with the overhead and buried underground transmission lines during de-commissioning? Again 
we suggest a written agreement by generated and agreed to by the landowner and town which includes who will be 
responsible for the costs of removal and restoration ofthe property. Again, a bond with an armual escalation clause 
would be required to address this issue. 

The committee asked UPC the following question about de-commissioning a unit: 
If a wind turbine is placed on the landowners property and is not producing or has not produced for several 

months for some reason what would UPC do? Remove? 

UPC's answer: 

Yes, we would, and often town codes stipulate this. We would be interested in speaking further with you 
regarding our experience with towns that have produced wind code. The town of Cohocton is one such town. I 
thmk our ideal picture would be to work with Bethany to develop a code that works for Bethany and for the wind 
farm. There are quite a few precedents out there. Please take a look at the following link from NYSERDA for a 
start. This was especially developed for towns and communities and includes examples of wind codes from other 
New York towns. 
http://www.powematurally.org/Programs/Wind/toolkit.asp 

Along with the above issues the town needs to develop a contract that will cover any and all ownership changes that 
may take place from the time that the initial contract and turbines are installed until they are de-commissioned. 
This would include the transfer ofthe bond money and the annual escalation factor. 

If the town were to allow the development of wind turbines then we believe the contracts should be reviewed by 
several town land owners, not just those who have wind turbines on their properly, to assure tiie right controls are 
put into the contract. 

Potential lawsuits 

Legal - philosophical - view from Albany 

On June 16,2006 a conference titled "Siting Wind Power in New York" was jointly presented by 
The Government Law Center of Albany Law School and New York State Energy Research and 
Development Authority. One of us (PJC) attended. There were three main take-home messages: 
(1) Wind energy is becoming increasingly competitive with other sources (2) Whether or not a 
town or local government is pro or con. New York State is committed to developing wind 
energy. If development lags behind state expectations, it was strongly implied that steps will 
be taken to ensure it. For example, declaring industtial wind farms to be public utilities. 
(3) Town and local governments, whether pro or con, are strongly advised to get the best 
lawyers they can afford when dealing with wind development companies, since the latter will 
surely have ttiem. 

http://www.powematurally.org/Programs/Wind/toolkit.asp


FINANCIAL 

• Effect on property values 

The following was submitted by Francis Ashley and is reproduced unedited except for grammar. 

As ofthe date of this report the effect on property values is far from clear, in oiu" visits to other towns that have 
turbines installed. The property values in towns with turbines have increased, and conversely for property that does 
not have turbines in the immediate area, the picture is far from clear. We have reports of property owners trying to 
sell their housed and not being able to sell because of the possibility of turbines being sited in the vicinity. 

However because of relatively little hard data on this subject, the committee believes it is much too early to make a 
definitive statement on this topic, regardless of what the wind development companies would like us to believe. 

Editor's comment: Mr. Kushner (personal communication) informs us that since the Town of Eagle has signed a 
contract with Noble Environmental to install an industrial wind farm, no town property is up for sale. 

• PILOT - approach of other towns 

When one walks through woods and field, one observes patterns in nature that often parallel the affairs of humans. 
For example, when an animal dies or is killed, that carcass is a source of meat, i.e. energy, for other creatures, who 
will compete to get it. The smartest and/or strongest succeed. If an industrial wind ferm were to be installed in 
Bethany, tiie revenue generated would be of an unprecedented magnitude. The turbine company itself of course 
would like to take the bulk of that money, and give back to the community as little as they can arrange for. 
Companies have offered two or three thousand dollars per megawatt per turbine per year. The economic situation at 
this time (December 2006) is such that an offer of anything less than $8,000 means tiie community will be shorted. 
But the company isnt the only entity out there which can "screw" the town. PILOT (payment in lieu of taxes) 
agreements are often touted as the means to a fair distribution. For example, some counties in westem New York, 
working through their respective IDA's (industrial development agencies), have realized roughly the following 
distribution: The county: 40%; the school district: 30%; and finally the town: 30%. But each county is different: in 
Livingston county, the county gets 30%, the town 12 to 18%, and the schools 52 to 58%. Thus the Town of Eagle 
posed the followmg question: How many new school students result from the installation of an industrial wind 
farm? Essentially none, of course. That being the case, they asked, "Why should the school disttict get the bulk of 
the money?" In fairness, they shouldn't. Convincing the Wyoming County IDA ofthe wisdom of this approach. 
Eagle was able to arrange a licensing agreement (between the turbine company and the town), whereby the Town, 
prior to the PILOT payments kicking in, gets 80% ofthe wind-generated revenue up front. The remaining 20% then 
goes into PILOT, and tiiat portion is divided as follows: the county: 30%; the schools: 40%; and the Town: 30%. So 
by this method the town of Eagle receives 86% ofthe wind generated revenue. Needless to say this arrangement is 
highly satisfactory to the town fathers. This is a new, unprecedented development, and may well become a model 
emulated in the future by counties in New York State developing wind energy. No doubt the Bethany Town Board 
will take note of this situation, as well as the Genesee County Plarming Board and IDA. 

• Payments to landowners 

The following was submitted by Paul Lewis and is reproduced here unedited. 

The installation of wind turbines and the requirements to install high voltage transmission cables both above and 
below ground would require Right of Way permission fix)m the private landowners and possibly that ofthe town and 
state for the use of their land. There is also tiie issue of restoring the property to its original configuration after the 
underground or overhead transmission lines are installed. The committee contacted UPC about this requirement and 
UPC stated they would pay the landowner a Right of Way payment for the use of their property. There was no 
mention as to how much that payment would be but it would be based on a case by case basis. We suggest the town 



provide payment and restoration guidance to the landowners and/or include tiie payment structure into the 
UPC/town contract. Although there are several other towns in the area that are reviewing turbine development in 
ttieir own towns we were not able to get any information on tiiis topic. 

• Depreciation and Financial Effects 

The following was submitted by Loy Ellen Gross on March 02,2006, and is reproduced 
here unedited 

Town of Bethany 
Bethany Center Road 
East Betiiany, NY 14054 

Re: Wind Farm Depreciation and Financial Effects 

To whom it may concern: 

To begin with, I would like to make it clear that I am neither a lawyer or an accountant, merely a concerned 
homeowner. But I have been looking into the financial operations of commercial wind farms and have leamed 
several things that I would like to share with the town. Wind developers quickly see handsome profits, while many 
communities and property owners see little of nothing in the way of tax revenue - even when taxed - due to state and 
federal tax shelters which are provided to tiie industry. 

Depreciation 

In particular, developers can recover their capital investment very quickly, because wind energy fecilities are 
eligible for "five-year double declining balance accelerated depreciation" for federal income tax purposes (1). In an 
example $500,000,000 wind farm (the approximate cost of a 480 MW farm), UPC Wind Partners can recover the 
entire investment through depreciation charges to offeet income tax liability in just sue years (I). 
In order to benefit from tax shelters, the wind developer must have income. For this reason, many wind farm 
developments consist of two or more small companies. One company will develop the wind farm and then sell it to 
the partner company, using the income for depreciation and presenting an entirely different company for the 
community to deal with. This is true even of UPC Wind, which typically partners with an affiliate company right 
from day one (3). 
Due to these unique tax situations for wind farms, there is a great incentive for wind farm owners to abandon these 
projects one the five to six year term of tax credits have dried up, forsaking their projections and promises of twenty-
to thirty-year life expectancies for the project. 

Follow the Money 

At the"informational meeting" in June 2005, Chris Swartley presented a few hard numbers on the proposed project. 
UPC Wind intends to build between 30 and 40 turbines in the Town of Bethany. Forty is about all they can fit and 
less than thirty would not be worth their time. For the purposes of our calculations, we will the average, or 35 
turbmes. They are to be GE 3.5 MW turbines, a model just barely on the market, with a quoted price tag of $2.6 
million each. 

Now, some numbers we must quesstimate based on current and completed wind turbine projects. Landowner 
payments can be as high as $10,000 per year, but are somewhat less in rural areas. The rural range is $2,500 to 
$5,000. We'll assume tiie high number of $5,000 (7) or $174,000 for tiie entire project. 

Wind farm developers acknowledge that wind electricity costs more that traditional electricity - a cost that is 
uhimately passed on to the consumer. (Note that we are not talking about the SBC credit - that money is used to 



fund wind developer's preliminary studies). Let's take a conservative number: two cents more per KWH (8). If the 
Bethany wind turbines generated electticity 100% ofthe time, they would produce 1,073,100,000 KWH annually. 
However, experts acknowledge that wind turbines only produce about 30% of their rated capacity due to lack of 
wind and other factors, which make the aimual production 321,930,000 KWH. 

Electricity from wind turbines therefore cost consumers an additional $6,438,600/year - with only $175,000 of that 
going to the landowners, or a net $6,263,600 loss for the community. 

Not only will consumers pay via higher electricity costs, but also through federal tax dollars. Wind farm developers 
are eligible for a federal Production Tax Credit of $0,017 per KWH produced during the first ten years ofthe 
project. If the wind turbines generate the 321,930,000 KWH listed above, wind farm owners wiO receive an 
additional $5,472,810 in tax credits. 

The upshot: while Bethany landowners will receive $175,000 in payments, $11,736,410 in electric fees and tax 
credits will be heading to Massachusetts. 

"Grassroots" Green 

Many wind power producers try to sell their product on it's environmental advantage - fewer emissions for our 
atmosphere. Yet even a quick analysis of their profitability leads us to more likely motives for large corporations to 
be involved with such projects. A simple revenue vs. expenses comparison nets us these numbers for the first year: 

Costs: 
35 GE 3.5MW ttarbines: $91,000,000 
Aimual Maintenance (first ten years): $7,000,000 
35 Landowner Payments: $175,000 

Tax Credits: 
Federal Production Credit: $5,472,810 
Federal MACRS Depreciation Credit: $18,000,000 

Sales: 
321,930,000KWH x $0.05(9) 

Total: 

$16,096,500 

-$58,605,690 

Extrapolating over the six year MACRS deduction gives us: 

Costs: 
35 GE 3.5MWttu-bines: $91,000,000 
Annual Maintenance (fu t̂ ten years): $42,000,000 
35 Landowner Payments: $1,050,000 

Tax Credits: 
Federal Production Credit: $32,836,890 
Federal MACRS Depreciation Credit: $91,000,000 

Sales: 
321,930,000 KWH x $0.05 x 6 yrs, $96,597,000 

Total: $86,365,860 



Zoning Suggestions 

While a community cannot zone for lost profits and tax dollars, I have located a number of suggestions made by 
and for communities to zone such that at least some fimds remain local. 

1. First, it is recommended that towns do not attempt to override state tax shelters for wind farms, as they will 
have limited "on the books" income. Instead, negotiate fixed armual payments to ttie community in lieu of taxes. 
The Weathersfield Project, a much smaller farm, negotiated annual payments of just over $30,000 to the community, 
school board and other local agencies, fimding which has been used to improve roads and other institutions. The 
Fenner project is based on MW produced and may (or may not) add up to as much as $150,000 annually (5). 

2. In relation to the lifespan ofthe project, it is recommended that any "annual" payments, whether made to 
individual property owners or commuruty agents, be contracted for a specific number of years and placed in escrow. 
Most ordinances are settling on 10 years as a compromise between the 20 years the developers are promising and the 
five to six year term ofthe bank loans and tax credits. This prevents the developer ^ m abandoning their financial 
responsibilities along with tiie project when the tax credits Sy up. (4). Ten years also tends to be a common length 
for electricity purchasing contracts, which makes the developer comfortable with that number (6), 

3. With respect to the depreciated value ofthe structures over time, it is recommended that insurance covering 
full replacement value (not actual cash value) be required for the wind turbine during its entire production cycle. 
Should the stmcture be damaged after depreciation, any insurance policy which does not cover fiill replacement cost 
will likely leave the town and residents with an eyesore. 

4. With respect to the expected sale ofthe wind power facility to an affiliate company, it is strongly 
recommended that contracts are worded so that any fmancial and community burdens ofthe parent company 
(original developer) are passed unchanged to any and all subsequent owners ofthe wind facility. 

All of tiiese requirements are most effective when added directiy to zoning ordinances. I hope that you find tiiis 
information useful and welcome your comments and criticisms on how I could be of better help. Thank you for 
your time. 

Sincerely, 
Loy Ellen Gross 

Editor's note: Mr. Kusnher informs us that he would like to address the above analysis in the near future. 

• Employment issues during and following construction 

• Why only one company interested in Bethany? 

• Success of wind power in other countries - trends 
To be addressed by the editor forthwith. 

Back-up power issues 



RECOMMENDATIONS 

Note: written Aug. 02, modified only as noted by editorial comment, on 01/08/07 

The following recommendations are current as of Aug. 2, 06 and subject to change, 
bearing in mind the dynamic nature of this issue. Although UPC is specifically 
mentioned, they are to be applied to any entity intending the development of industrial 
wdnd turbines in the Town of Bethany. 

• 

• 

For any Bethany resident whose TV, cable, cell phone, or any other form of 
electromagnetic or electronic communication which is in any way adversely 
affected by industrial wind turbine installation, we recommend the responsible 
entity, in this case UPC, restore such communication to pre-installation quality. 

Extant maps provided by UPC so far to the WTSC do not give confidence tiiat 
turbine siting will not have significant negative impact to a number ofthe 
aforementioned issues. Therefore we recommend the Town make the decisions 
regarding turbine siting in Bethany. 

It concerns us that, relative to the approach taken by other wind-turbine-
development companies m nearby towns, UPC has not in our considered opinion 
been as fordicoming as per providing information regarding relevant issues. We 
recommend tiiat UPC correct that. 

We are aware that Noble Environmental, which is now developing an industrial 
wind farm in southern Wyoming county, has provided a pro-forma statement to 
town officials. According to our information, UPC has indicated such a statement 
would not be provided since they maintain it would compromise their competitive 
posture. We nonetheless recommend UPC provide a pro-forma statement. 

We recommend UPC offer Bethany no less monetary compensation than any 
other nearby town, up to and including that equal to full property assessment. 
Editor's note: Based on his experience with the contract garnered with Noble Environmental to 
place a turbine farm in the Town of Eagle, Mr. Kushner's opinion is that unless a town receives at 
least $8,000 per turbine per megawatt per year in revenue generated by the farm, the project is 
not worth doing. Regardless of setback, the turbine farm will have significant impact, esthetic at 
the least, for decades on the town. 

Since UPC is intending to install 3.5 megawatt, 450' high turbines, and consonant 
with the setback requirements for such large turbines in the UK and Finland, we 
recommend a minimum setback of one mile. 
Editor's note: If the etiology for this setback is concern to protect people from ice throw, it is 
unnecessarily restrictive. Since the greatest distance ice has been observed to be thrown is less 
that 125 meters, a setback of a quarter mile (402 meters) would be plenty to protect from ice. 



• We recommend any other altemate energy company approaching the Town of 
Bethany be required to provide information to the same extent as we have 
demanded from UPC, and that they be subject to the same stringent review by the 
WTSC and other Town officials. 

We are fortunate in that one Committee member (RJC) is a close friend of Mr. 
Joseph Kushner, who is the Supervisor ofthe Town of Eagle, where Noble 
Environmental is just now beginning tiie installation of a large wind farm. In 
view ofthe dynamic nature of wind-energy development, the potential negative 
impact of such development, and the fact that the Eagle project will provide us 
with an imparalleled opportunity to assess such development, we recommend 
our current moratorium be extended for six months. 

Committee members as of Jan. 8,2006: 

Francis Ashley Jim Hinkston 

Steven Breckenridge Loy Ellen Gross 

Geoffery Briggs Paul Lewis 

Ramon Cipriano 

Former members: 

Dean Lapp 
Jim Morris 
Jack Woika 
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