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COMMENTS:

RECEIVED-DOCKETING DIV
September 26, 2008

Executive Director OPSB
180 East Broad
Columbus, Ohio 43215 P U C O

Enclosed in the packet are hard copies of documents in response to OPSB draft
regulations, Case No. noted below.

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

OPSB Members, including legislative members

Klaus Lambeck

Stuart Siegfried

PUCO Members

Ohio House of Representatives Public Utilities Committee Members
Ohio House of Representatives Alternative Energy Committee Members

. Ohio Senate Energy and Public Utilities Committee 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 “How To” Guide to Siting Wind Turbines to Prevent
Health Risks from Sound” by George W. Kamperman and Richard R. James. We trust
that you will share this timely and important research with the individuals listed above.

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

Re: Case No. 08-1024-EL -ORD; Wind Turbine Siting Regulations for the State of
Ohio, Chapter 4906-17

. Copy: Public Utilities Commission of Ohio; Ohio House of Representatives Public

Utilities Committee; Ohio House of Representatives Alternative Energy Committee;
Ohio Senate Energy and Public Utilities Committee; Stuart Siegfried; Klaus Lambeck

Respectfully,
Joe Hughes '

6320 State Route 540
Bellefontaine, Ohio 43311
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The undersigned citizens of the unincorporated areas of Jefferson Township, Logan Countv, 5,
request that the Jefferson Township Board of Trustees and/or Jefferson Township Zoning Commission
adopt a resolution to establish a temporary moratorium on the construction of any and all industrial
wind turbine generators in said township for a period of one year. The moratorium is requested to
aliow the Board of Trustees and the Zoning Commission the time to undertake studies and
investigations as to the best course of action regarding the installation of industrial wind turbine
generators in the township and consistent with the stated purpose of the Jefferson Township Zoning
Resolution, i.e., protecting public health, safety, comfort, and general welfare.

Whereas, pursuant to the Constitution of the State of Ohio and the Ohio Revised Code, townships have
the power to enact planning and zoning laws, including the restriction of industrial development, that
are for the health, safety, welfare, comfort, and peace of the citizens of the township.

The proposed installation of a large industrial scale wind farm encompassing Jefféerson Township has
brought considerable controversy to the area. In the haste to enact zoning, an amendment was adopted
that appears to contain arbitrary and unreasonable language and which fails to protect the public’s
health, safety, and welfare.

In order to meet constitutional requirements of substantive due process, a township zoning resolution
may be neither arbitrary nor unreasonable, and must bear a substantial relation to the public health,
safaty, morals, or general welfare. The current zoning with regands to industrial wind turbines appears
to be both arbitrary and unreasonable, and does not reﬂect a subsnntlal relation to public heaith,
safety, morals, or general welfare.

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

1. Roads~The existing condition, damage and repair of roadways in the township is vague and
unusable in its current wording. The only mention of roadways in the current zoning is listed
under"SitmgApprovaIAppﬁcatlon’andstates."d.)Adesuiptionoftheaocesrouteﬁomthe
nearest County or Township maintained road to include:

- Road surface material stating the type and amount of surface cover
- Width and length of access route
= Aroad maintenance schedule *

There is no further mention of roads In the document. As written, it appears the township would
bear the economic burden of repairing damage to the roadways without a clear and concise
requirement as to what is expected of the wind companies, and fails to establish time limits for
said repairs. The subject of road use and damage needs to be studied referencing information
from previous industrial wind facilities in other areas. The current condition needs to be

Mr Joe Hughes
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determined, the estimated damiage provided, and dear requirements stated with regards to the
remedial steps to be taken by the wind company 1o repair the roads to the satisfaction of the
township trustees or their representatives.

2. Ground water and wells — any installation of industrial wind turbines that requires digging
beyovid a depth of 10’ and/or blasting to create the base of the industrial wind turbine could
have negative impacts on ground water and nearby wells. According to the State of Ohio
Geohgists,-therglsﬂpepossmmv of fracturing of local limestone formations and those fractures
intersecting existing caves and/or groundwater sources. The only geological reference in the
current zoning is again under the heading "Siting Approval Application” and states: “h.) A soil
boring report.”

Studiies need to be undertaken to determine what that possibility might be and what can be
done to rectify any potential problems and ensure that the residents do not bear the cost or
burden of damage to wells or groundwater supplies. Jefferson Township has known karst areas
that could make it more susceptibie to this type of occurrence.

3. Setbacks —the subject of setbacks has been the subject of the greatest controversy. There is
amplesdenuﬂcsmdyﬂmtslmuldbeuhluedtodetemﬁneﬂnsetbackﬁmm The current
~ Zoning is ambiguous regarding the requirements. it states under the heading “Setbacks™:

-All WPGF towers shall be set back at distance of at least 1.1 times the WPGF tower
height from any . The distance for the above setback shall be measured from
the point of the primary structure foundation dosest 1o the WPGF tower to the center of the
WPGF foundation

-AllWPGFtowers;hallbesetbackadistanceofl 1 times the WPGF tower height from
3 i, The affected owner may waive this setback requirement by signing
awaiverwimmeandtobesubmitbedtothetmstees.

The above two points appear to contradict each other and need to be clarified.

Further, the setback of 1.1 allows the majority of the length of the blade of the industrial wind
turbine to fall on the primary structure being referenced. This has obvious safety implications and
warrants further investigation to determine a reasonable measure of safety. In addition, no
measurement should be taken from the foundation of a home, but rather, from the property fine.
Be measuring from the foundation of a home, you are, in effect, taking away the landowners
property. This could be especially problematic in the situation where a home could have turbines on
muttiple sides of the property. in the event that each turbine is measured from the foundation of
the home, the landowner could live on a virtual island within their home, with their land becoming
unusable due to safety considerations, and also making it difficult to sell or partition the property in
the future.



The current zoning allows the de facto taking of a landowner’s property without just compensation
:and further jeopardizes the health, safety, and welfare of the citizens of Jefferson Township. The
current zoning violates equal protection guarantees, deprives the landowner of a property interest
without due process of liw, and constitutes 3 “takdng” of property for which the landowner must be
compensated.

Numerous studies have found that blade fragments, ice and other debris can be thrown distances

up to 1750 from the industrial wind turbines. Setbacks must allow for a safety distance of at least -
that amount in order for an adjacent landowner tp be safe on their own property. Science needsto
be the basis for all setbacks, and ample time needs to be taken to study the subject of sethacks in
regards o health and safety. :

The current zoning also states under the heading “Setbacks”:

-The applicant does not need to obtain a variance from the Township upon execution of a
contract with WPGF by an adjacent property owner of the above sethack requirements. Any waiver
of any of the above setback retiuirements shall run with the land and be recorded as part of the
chain of title in the deed of subject property.

There may be reasons that the trustees or zoning commission are aware of that could impact such a
waiver and it is felt that the variance should remain in the hands of the trustees. This matter
requires further consideration.

4. Interference —The current zoning fails to protect residents from the potential interference by
indusirial wind turbines with television, sateflite, radio, cell phones or other devices. it provides
solely that the applicant “must provide copies of the project summary and site plan®, and that, if
emergency service providers demonstrate a likelihood of interference the wind applicant must
take “reasonable measures” 10 mitigate the interference. “Reasonable measures” is not further
defined. Further, the current zoning provides that if the owner/operator receives a written
complaint about interference related to emergency services communications, they must take
*reasonable measures” to respond to the complaint. Thus, the current zoning fails to ensure
that residents will be able to access, at all times, emergency services or that they witl have a
remety against interference with television, satellite, radio, cef phones or other devices.

5. Noise Levels ~ the current zoning states: “Noise levels from each WPGF unit of WPGF project
shall be in compliance with applicable State of Ghio regulations. The applicant, through use of a
qualified professional, as part of the siting approval application process, shall appropriately
demonstrate compliance with the above noise regulations.”

No noise regulations exist for the State of Ohip. Noise regulations are typically done on a local
level. No such noise regulation exists at the local level. Noise regulations specific to industrial



wind turbines need to be established at the township level. This will require time to be spent
reading noise studies with regards to industrial wind turbines. The noise levels are addressed in
numerous scientific studies and those should be perused and referenced when noise regulations
are detenmined.

All noise studies should be conducted by an independent professional noise expert, chosenby
theBoardomesheesorﬂlelrassmﬁ and paid for by the wind company.

Thissemmabofaismaddmssmeﬁhngmmormmedvmhrmbemmplm
Rmﬂhssofwtmﬁﬂwepmbhmmavomﬂlemlsmmeﬂmdfmaddreﬂngthe issue or
resolving it.

. Birds ~the current zoning addresses birds, but does not address bats, which are a known victim
ofwmdtwbmes 1t needs to include bats, and also should set aside a time frame for the study.
ﬂnsuldyslnuldheconducted by an independent wildiife biologist or as determined by the
bestpradeeguﬁeﬁmsoftheﬂhﬂ:WindWorkthroup

.‘Z'DemengPhn—thepianassmd in the current zoning states: “Prior to receiving site
appmal under this Resolution, the applicant, owner, and/or operator must formulate a

- Becommisslomng?!antaemurethatWPGFprojecﬂspmpeﬂydemmmismned it does not
'-stateﬁnatﬁlephnmustheappmvedbyarwme Are we to assume the pian is designed solaly at

' the discretion of the applicant, owner, and/or operator?

The document also states: “Financial Assurance, unless contract stipulates a financial set aside
for decommissioning secured by the owner/operator (in the form of a surety bond] for the
purpose of adequately performing the decommissioning, in an amount equal to the Professional’
Engineer’s certified estimate of the decommissioning costs plus anticipated inflation. The cost of
professional engineering for decommissioning will be paid for by the owner/operator.” Is this
an independent professional engineer? Are they certified in the State of Ohio? This requires
further study. In addition, what does "unless contract stipulates a financial set aside” mean?
What contract Is being referred to? This requires further darification.

This section does not specify who bears the cost of the actual decommissloning. it state that the
owner/operator will pay for the engineer, but not the full cost to decommisslon. In addition, this
seems to imply that the individual contracts may have some decommissioning language, with
monies set aside for the landowner. Since each individual in the township is affected by the
wind turbines, the cost for decommissioning should be set aside, in total, at the township level.
There s no guarantee in this zoning that the monies could not be spent at the landowner’s sole
discretion if the turbines are abandoned or shut down. The landowner could choose to leave the
turbines up and spend the money in other ways. This assures no safety or remedy for the
township or residents.



8. Remedies ~Alleged defaults have na definition. There may be various reasons for adjudication
and these should be move dearly defined. The current zoning states: “If the Township
determines in its discretion, that the parties cannot resolve the alleged default(s) within the
good faith negotiation period, the resolution of such default{s) shall govern.” This is arbitrary
and ambiguous. What is the “good faith negotiation period”? What does “the resolution of such

‘defaulﬂs)shauawem'mean?Whatmhﬁon?misenﬁmsec&onmdsmbeﬁmsﬁgﬂed, :
and legal counsel sought by the Township in order to protect the best interests of the Township
and the health, safety, and welfare of its residents. |

9, Expenses—the current 20ning states: "All reasonable expenses incurmed by the Jefferson
Township Trustees to review and certify the WPGF plan shall be paid by the applicant.” There is
no definition of what “reasonable” constitutes. This section needs 10 be further clarified.

There are a number of other areas that are not mentioned in the current zoning that should be
researched and addressed including, but not limited to:

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

2. Reguirements as to what remedial steps will be taken hy the wind company to return the

. landscape to its original condition once the construction of the wind turbines is complete.

: 3. Studies need to be conducted with regards to the installation of industrial facilities in a U-1
- district. The land use plan should be completed and referenced in the process of determining
proper zoning in the township.

4. Studies need to be conducted regarding the potential health impacts from living near industrial
wind turbines. Sclentific studies are available.

5. Consideration needs to be made for the de facto taking of non-participating landowners
property. The Fourteenth Amendment to the United States Constitution prohibits any State
from denying “to any person within its jurisdiction the equal protection of the laws”. The
current zoning with regards to industrial wind turbine generators allows a select group of
landowners to have special consideration with regards the use of their fand, while imposing no
protection for the adjacent landowners that choose not to allow construction of Indusirial wind
turbine generators on their property. '

6. A method needs to be determined for handling ¢itizen complaints. A time frame and resolution
process needs to be determined.

7. It should be required that site plans eliminate shadow flicker on nearby properties. Programs
are avallable that can easily determine shadow flicker and must be used in the siting process.



8. Maximum allowable height of the wind turbines should be defined and should 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 determine what regulatory controls need to
be adopted to protect public health, safety and welfare. Additionally, significant factors such as height
restrictions, visual impact and character of the community all must be fully examined and studied to
ascertain the impact of these industrial wind fadilities may have upon the community.

A moratorium should be implemented in arder to protect the planning process and to prevent approval
or development of Industrial wind turbines until adequate studies have been completed.
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BRI Mr. Joe Hughes
National
Wind
Watcly

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 building
the world’s biggest wind farm, in the dry scrub of the 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 of the load; many compel electric utilities to get at least 20 percent of their supply
from wind and other renewable sources between 2015 and 2025.

Those requirements, along with a generous federal subsidy (20 percent of wind energy’s costs), have
fostered a turbine-building frenzy. Overall capacity grew by 45 percent last year alone. Several wind-
power companies have been snapped up in recent years in a string of multibillion-dollar deals. In
May, Jim Cramer talked up wind stocks on Mad Money while 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 fueled 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, which leads the nation in wind power—2.9 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 the 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 of the Midwest.

Texas expects to max out its east-west transmission lines by the end of the 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 fundamental problem. Texas’s experience, at less than 3 percent
wind power, is again instructive. In February, an unexpected cold front calmed the state’s wind
farms. As power ran out and backup generation proved inadequate, grid operators were forced to call
on large industrial and commercial users to power down.

Wind farms tend to produce the most energy when it’s not needed—at night and in the spring and
fafl, when demand is low. The hottest, highest-demand days of the year are the days when windls
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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 that 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-fuel 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 backup 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 current 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.” 1t’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
staff editor

1] TheAtlantic.com

October 2008

URLs in this post
[1] TheAdtlantic.com: http:/fwww. theatlantlc.com/docﬂoﬂsmlwoﬂd-in-uumbers

This article is provided as a service of National Wind Watch, Inc.
hitp://www.wind-watch.org/news/
The use of copyrighted material is protected by Fair Use.
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Choosing the type of wind hebine (WTG) and its exect position are very imporant parts of the
planning work of a wind park. This process is called micrositing.

During microgiting many aspects have to be regerded: 7

» wind concktions {stalistic data concerning wind speed and wind direction)

*  building requirements (e.g. distances to residences)

« ownership struchure of the area

« aocessibilily (existing roads) o

S mammmmmtagmmmm
» distances between the individuat burbines in a park '

.mmammmnmiwfmhmmmwda
wind pari It is always the best to have measurad data of the planned site for 2 pesiod of at least two
years. But this is not always possible. In case of a shorter measurement petiod wind consuitants can
wmmmmwmmmmdmmmmamwmm

Mmummmmmihmmm@mwwmwm
: mwummmwmmwmmmumm_

MemmmdMMMmmmmﬂum
~ distance between iwo krbines depends on the wind conditions and may be e.g. 6 rotor diameters (D)
R -mmmmmmqmmMMMamdmmm

éJD +
. A‘/'s
4
?

41D

Main wind direction \ \ 4
4o A
v /
D
A
Figure 1: Distances between the Wrbines i a wind perk

.. The distances between the turbines also have a strong effect on the energy oulput of the wind paric
- This effect is desctibed by the park efficiency, the relation between the output of the park and the
e '-mmtdmﬂmnmdmm Therelore the layout has to be planned carefully,

NXX-1-microsifing-an.doc 2005-08-15 All rights reserved 171
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But Rkk Archer wh's siready lemsed his praperty to one of the wind farm projects saws he's not wornied
about these disruptions.

"Bladas coming off? Never heord of it. folse? Definitely not an issue,” says Archer.

Archer says he jonad » group that bourad an IEa0is wind faclity and cemae sway bnpvessed. He's aot
rnpretsed with the argumnents that wind turlines will spolt the ridgelioe views.

1 also came out here for that same view. And I don't think it's golng th hurt the view at al," Archer
say=. "If you look thare’s 2 ool phone tower right over In that direction. Those cell phone towers to me
ane ugher than o wiet hurhine and to me achually Serve no purpose, Witve got to do something about
this sll, We're burning natiws! gas; va burn fuel to produce slectricity when we oan achmlly receive ft

-~ peasured from top dade in
mwmmmmmmummmu-uamm ’
longer than the turbine is tall. But the head of the Ghip Pewer SRting Board which has the final suthority
mm“mmmmummmmummm Executive Director Kim

"W bellevi that every single tarbing I3 ity own orcumstanoe,” Wisaman sys. I mebn, we witl thike &
look 8t every single turbine and the circunstances surrounding every single one of thase hurbines and
msmu&maﬂ there sy be drcamstantes where & & warranted that R be sigulficantly
more -

Wiagman 5ays she believes that wind turbines on the hills of western Ohin are inevitable. But she says
there’s no reacon for the public 16 be Marmed about thair safery.,

mummwmumu—mwmmnmﬂmw
concans 5o that will be ane of the thisgs that we look at first 3sid o

Baboock and Brown's Logan County wind fam says it will conkaln betwasn 40

b director
and 60 windmiifs.
A 1.5 megewstt wind turbine cah geoerate power for shoul 300 homes.
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Watch

February 4, 2008
Environment, Noise, Ordinances, Safety, Siting, Wisconsin

Union Township (Wisc.) Wind Energy Systems Licensing
Ordinance

Nmseenuuedhywmdnubmshannotcxoeedasdsc 35 dBA, or 5 dBA over background
ambient noise levels, whichever is lower, when measured from the outside of the nearest residence,
business, school, daycare facility, church, hospital and other inhabited structures.

Each Wind Turbine must be set back:

a. at least 1,000 feet from the nearest property line and at least 5 times the rotor diameter of the
rubine from the property lines of all adjoining property owners who have not granted an
easment for a lesser setback; and

b. atleast 1,000 feet of three (3) times the total height of the Wind Turbine, whichever is greater,
from any public road, railroad or power line right-of-way; and

c. atleast 1,000 feet of three (3) times the total height of the Wind Turbine, whichever is greater,
from the nearest above-ground public electric power line or telephone line; and

d.

= W
e atleasthOOfeetﬁomanmnkholesmpreventgmmdwatermmammanon,and
f. one mile from emergency communications towers.

Dovwnload “Town of Union Wind Energy Systems Licensing Ordinance”

T T T T A T T T et o T T T DY T G T T I T N T T e T IR D I D S T T L e R 4

This article is provided as a service of National Wind Watch, Inc.
http://www.wind-watch.org/documents/
The use of copyrighted material is protected by Fair Use.

http://www.wind-watch.org/documents/union-township-wisc-wind-energy-systems-licensin...  2/5/2008
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News

(I%di%%'lal wind turbines, infrasound and vibro-acoustic disease

Documented in a press release dated May 31, 2007 from the Vibro-Acoustic Disease
(VAD) research group in Portugal, people living in the shadow of industrial wind turbines
have moved a step closer to understanding the nature of the Wind Turbine Syndrome many
of them experience and complain about. Professor Mariana Alves-Pereira (an acoustical
engineer) and Dr. Nuno Castelo Branco (a surgical pathologist) recently took muanerous
noise/vibration measurements within a Portuguese home swrrounded by four (4) industrial
wind turbines. The closest turbine is nearly 1000 feet (300 meters), from the gffected home.
The turbines have been operating since November 2006. The scientific report on this
research will be formally presented at Internoise 2007, tobeheldml&ﬂdﬂgmm
Istanbul, Twrkey.
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Excessive exposure to infrasound and low frequency noise (JLFN, defined as all acoustical phenomena
occurring at or below the freqaency bands of 500 Hz) can canse vibroacoustic disesse (VAD).[1]

Research into VAD has been ongoing since 1980, conducted by a multidisciplinary team of scientists
andledbypnﬂmlogistNmoCasmmm

Tn March 2007, and fot the first time, the Portugwese National Center for

Occupational Diseases
attributed 100% professional disability to a 40-year-old flight attendant who had been diagnosed with
VAD since 2001. MMVADMMMMWammm

Initially, only ILFN-rich occupational environments were investigated. However, over the past sevecal
years, many individuals and their familics have approached our team becanse of the ILFN contaminsit
in their homes. The sources of residential ILFN vary from industrial complexes, to large volume

highways, to public anspostation systems, etc.

In a case study published in Proceedings of Internoise 2004 (a annual sciemtific meeting dedicated to
all aspects of acoustics), one of the first documented cases of environmental VAD was reported ina
family of four, exposed to the ILFN produced by a port grain terminal.[2]

Over the past three years, several families have mmd&nmﬂmm&mmdbyme
proximity of industrial wind turbines (windmills). However, only within this past month has this team
Mmmmmmmammwgmmm

This acoustical data was essential in order t0 compare in-home, windmill-produced acoustical
- epvironments with the residential, ILFN-rich envirooments that ave known to be conducive to VAD.
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mmxmmuwmm«:wmmuMmﬂn
home contaminatad by the port grain terminal,

The scientific report will be formally presented at Internoise 2007, to be held on 28-31 August in
Istanbul, Turkey.[3]

MWMWMMn&MdeW
acoustical environmesits that can lead to the development of VAD in the nearby home-dweilers.

mmmmmmmmwmumhmm
mmmMmmmdm

School of Health Sciences (ERISA), Lusofona University Portugal Department of Environmental

Nuno Castels Braneo, MD
Surgical Pathologist President, Scientific Boand Center for Human Performance (CPH)
The Center for Human Performance is a civilian, non-profit organization dedicated to research in

whm&m%mﬁﬂdml%lmbmbmwmmaﬂﬁm
different temms that vork on vibro-acoustic disease research, and that include (in Portugal) the
cardiology and pulmonary departmenis of the Cascais Hospital, the newrophiysiology department of the
National Institute of Cancer, the departnsent of hinman genetics of the National Institute of Public
Health, the department of speech pathology of the School of Health Sciences of the Polytechnical
Institute of Setibal, among severa] others over the past 25 vears.

gumcmlomm Alves-Pereira M. (2004) Vibroacoustic disease. Noise & Health 2004; 6(23):

[2] Castelo Branco NAA, Aramio A., Joanaz de Melo J, Alves-Pereira M. (2004) Vibroacoustic disease
mal()}.-ym-ddmhmmzm , Prague, Czech Republic, August 22-25, 2004: No, 634 (7
pages

{3] www.internoise2007.org.tr
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Health Effects of Wind Turbine Noise
Nina Pierpont, MD, PhD

{www.ninapierpont.com}

March 2, 2000

Industrial wind turbines produce significant amounts of audible and low-frequency neise Dr. Oguz A. Sovsal
Professor and Cbainnan of the Dept. of Physics and Engineering at Frostburg State Linversity in Maryland,
measured sound levels over half a mitle away from the Meversdale, PA. 20-tarbine wind farm. Tvpical andible
(A-weighted) dB (decibel) levels were in the 50-60 range, and audible plus low-[requency C-weighted) dB were
in the 65-70 range.” 65-70 dB is the loudness of a washing machirie. vactm cleaner, or hair drver © A
difference of 10 dB benween A and € weighting represents a significant amoum of low-frequency sound by
World Health Organization standards.”

The noise produced by wind turbines has a thumping, pulsing character. especially at nipht, when il is more
auditle. The noise is louder at night because of the conirast between the still. cool air at ground level and the
steady stream of wind at the level of the turbine hubs. ! This nighttime noise travels a long distance. It has been
doctumented o be disturbing to residents 1.2 miles awav from wind turhines in regular roiling tgrrain, and 1 5
niles away in Appalachian valleys.”

At night, the WHO recommends, the level of continuous noise at the outside & dwelling should be 45 dB or less.
and inside 30 dB or loss. These thresholds should be even lower if there is a significant low-frequencs
compuonent 10 the sound, they add — as there 18 tor wind turtanes. Figher levels of noise dismrb sleep and
produce & host of effects on heslth. well-being. and productiviby

The decibel is loganthmic Increasing the dB level by 10 multiplies the sound pressure level by 10. Inereasing
the dB level by 20 multiplies the sound pressure level by 100 (and 30 dR multiplies by 1000, etc ). Thus the 65
JdB measured dav and night half a mile from the Meversdale wind farm has « meesured intensity 100 times
greater than the londest continucus outdoor nighttime noise (45 dI3) recommended by the WHO.

t'vpical ordinances proposed or passed for NY State communities considering industral wind turbines allow A~
weighted noise levels of 5 dB and construction of turbines only 1000 ft from dwellings. These ordinances
meet neither WHO nor NYS DEC standards, especially compared to the very low ambient noise levels {with dB
levels typically in the 20°s) in rural NY

The heoelth effects of excessive commurity noise are carefuily documented i the WHO report with reference to
seiemtific and medical literature, Effects relevant to wind tuchines. in teras of dB levels anud noise type, are
paraphrased and summarized from this report:

o For people to understand each other casily when talking, environmental noise levels should be 35 dB or
less. For vulnerable groups (hearing impaired, elderly. children in the process of reading and lamguage
acquisition, and foreign language speakers) even lower background levels are needed. When noise
interferes with speech comprehension, problems with concentration, fatigue, uncertainty and iack of

T Soysal, OA. 2005, Agoustic Noise Generated by Wind Turbines. Presented to the 1.ycoming County. PA Zoning Board
12/14/05. osovsal/@frostburg.sdu
? www llh.org/ noise‘decibel.itm
" World Health Organization. 1999. Guidelines for Communiity Noise. Ed. by Berglund B etal. Available at

www. wha.int'docstore/pehs noise: guidelines2 htm1
1 van den Berg, FGP. 2005, “The beal is getting stronger  The effect of atmospheric stability on low frequency modulated
sound of wind turbines.” Journal of Low Freguency Notse, Vibration. and Active Confrod, 2A{1%.1-24.
van den Berg, FGP. 2003, “Effects of the wind profile at nighi on wind turbine sound.” Joirrnal of Sound and Vibration
277955970,
§ Linda Cooper, Citizens for Responsible Windpower, ~Activist Shares Wind Prwer Concerns,” The Pendleton Times, March
32005 p. 4.
T WO, 1999. Guidelines for Commmmily Noise,
ENYS DEC, 2001 dssesving and Mitigating Noise Impacts.

Pierpont 3/2/06 page 1


file:///VTIO
mailto:osoysal@frostburg.edu

self~confidence. irritation, misunderstandings, decreased work capacity, problems in human rejations,
and a number of stress reactions arise.”

&  Wind turbine nioise. as described above and experienced by many turbine neighbors. is easily within the
decibe] levels to disturb sleep. Cffects of noise-induced sleep disturbance melude fatigue. depressed
mood or well-being, decreased performance, and increased vse of sedatives or sleeping pills. Measured
phs siologic effects ol noise during sleep are increased blood pressure and heart rate, changes m
breatlung pattern. and cardmc arrhvthias. ' Certain types of mghttime noise are especially
hathersome, the arthors note, including those which combine noise with vibration, those with low-
frequenacy components. and sources m enviranments W ith low background noise.”’ All three of these
special considerations applv to wndustrial wind turbines in rural N'Y State. Children, the elderlv, and
people with preexisting illnesses, especaally depression. are especiallh vulnerable to sleep disturbance.

+  Noise has an adverse effect on performance vver and ahove frs effects on speech comprehension. The
sl strongly affected cognitive areas are reading, attention, problem solving, and memory. Children
i school are adverseh affected by noise, and it is the uncontrollability of noise. rather than its intensity.
which is most enitical. The effort fo fune out the nosse comes at the prise of increased levels of stress
hormones and elevation of resting blood pressure. The adverse effecis are larper in children with lower
schuol nchievement '

s What is commonh referred 10 a3 noise “atmovance” is in facl a range of negative emotions,
documented i peoprle exposed to community noise. meluding anger. disappointment, dissatisfaction,
withdiawal. helplessness. depression. anxieh . disiraction, agitation, and cxhauston. ' Numerous
teports from neighbors of new industnial wind turbing mnstallations documem these sympioms. The
percentage of tughly annaved people in a population starts to increuse at 42 dB. and the percentage of
moderatelv annos ed at 37 aR.t

Low-frequency sound is also sensed as pressure 11 the ears. [t modulates the loudness of regulsr audible
frequencices. and is sensed as a feeling or vibration in the chest and throat ' Neighbors of industrial wind
turbines deseribe the distressing sensation of having to breathe m svne with the chythmic thiunps of the tarbine
blades, especiallv at ught when ving to <leep.

The participants in noise studies are sclected from the general population and are usually adulrs, Vulnerable
groups of people are underrepresented. Vulnerable groups nclude pecple with decreased personat abilities (old.
111, or depressed people;, people with particular diseases or medical problems, people (children) dealing with
complex cognitive tasks such as reading acquisition, people who are blind or hearing impawed, letuses, babies
and voung children. and the elderly These peopic may be less able to cope with the impacts ol noise exposure
and al greater risk for harmful citects than is docimentad m studies. Attention needs to be paid to them when
developing reguiations and sctback requirements for industrial wind turbines and other sovrces of annoymg and
debilitating noise.

Wind turbines also create moving visual disturbances, especiallv early and late m the dav when the long shadows
nf moving blades sweep thy thmieally over the landscape. That portion of the population which is susceptible to
vertigo, insteadiness, or moton sickness (including many children and a large proportion of the elderh 1 will be
vulnerable to unsteadiness and nauvsea when subjected to this visual disturbance. People with seizure disorders
are susceplible to triggering of seizures by the strobe stiect of seeing the sun through the moving blades.

To protect the public health. 1t is critical that industrial wind tirbines not be placed within 2 minimum ot' 1.5
miles of human dweilings (homes, hospitals, residentiial schools nursing homes, prisons. etc.) or schools. In
mountainous terrain the sethack should be greater. especially m topography with long parallel ridges and vallevs
as in the Appalachians.

* WHO. 1999, Guidefines far Communin Neise. pp. 43-44.

" Ibid. p. 44.

! Ibid. p. 46

"? Ibid. pp. 49-30

 Ihid. p. 50

" Ibid. p. 51

Y Molter. H. and CS Pedersen. 2004. Hearing at iow and infrasonic frequencies. Voise & Health 6 (23):37-57
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NINA PIERPONT M.D. PH.D.

Letter from Dr. Pierpont to Kim Iles
Chatham, Ontario |
re. Wind Turbine Syndrome

February 16, 2008

Dear Ms. Iles,

Yes, there are indeed medical problems caused by noise and vibration from current, upwind,
three-bladed industrial wind turbines. I am in the process of preparing a paper for
publication in a medical journal documenting the consistency of these problems from family
to family, the study subjects being 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 family 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 receptor for noise and vibration. This does not mean,
however, that if you cannot hear it, it cannot hurt you. The 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 ear (vestibular) signals ramify throughout the central nervous
system, influencing brain functions related to sleep, vision, hearing, 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-
borne vibration (via bone conduction), which 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

(518) 483-6481
Fax: (518} 483-6481

pierpont@westelcom.com
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 favorably of living next to an elevated urban train line, compared to living
at their rural home next to wind turbines. They can sleep with traffic or train noise, but not
with the wind turbine noise/vibration. They consistently described a penetrating and
intrusive quality to the wind turbine noise, several describing in different ways a very
disturbing fecling that the noise is somehow inside their bodies, This latter effect suggests
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 undertake 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 turbine noise and vibration spectrum which are
disturbing. The Pedersen studies are also based on modeled noise, not actual measurements,
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 cleer evidence that
whennonsemmodeledprmrtowmdmrbmeconsuucnon.mgaﬂowedlgxg&ofnoisegmg

A_outside wellings. Because the noise level is especially
lmpomtatmght,andulsatmghxthattheretendsmbea "stable atmosphere,” with cool,

st:llmratgrmmdlevelandabnskmndatturbmehubhmght MMM

Based on my 3% years of researchmg Wind Turbine Syndrome (WTS), including interviews
with scores of people a:ound the world who clwly suffer from WTS, i w@g@

Nina Pierpont, MD, PhD

! Eja Pedersen, “Human response to wind turbine noise; Perception, annoyance and moderating factors,” PhD.
Dissertation, Occupational & Environmental Medicine, Department of Public Health and Conusunity Medicine,
Institute of Medicine, The Sahlgrenska Academy, Goteborg University, 2007, 86 pp.

* G.P. van den Berg, “Effects of the wind profile at night on wind turbine sound,” Journal of Sound and Vibeaiion
277 (2004):955-970.
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Wind turbines impact health, quality of life

To the Editor:

There have been a number of recent artcies and letters to the editor concerning the consiruction of
industrial wind turbines on western 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 close?

People living near wind twrbines in Meyersdale, Pa., as well as near the Mountaineer Wind Energy
Center, W.Va., have reported a number of heslth and guatity of life issues stemming from living
near industrial wind turbines. Complaints Fall into 1 of 2 categories: 1) different sounds produced by
the rotation of turbine blades and nacelle to which the blades are attached, and 2) the "sun or
shadow flicker" caused by the sun shining behind the rotating biades.

Sounds produced by turbines are present, all the time, 24 hours a day, 7 days a week, and cover a
spectrum of frequendies, particularly infrasaund and low frequency noise below 500 Hz, Audible
sounds include rhythmic "thumping® or continual "droning” and a "screeching” or "banging.” The
noise from the turbines at Mountaineer has been described as "incradible,” sounding like helicopters
accompanied by a low frequency hum. One resident near the Meyersdale wind facllity reported
sounds coming from nearby turbines that affected sound sleep.

Dr. Oguz A. Soysal, Frostburg State University, measured sound levels over half a mile away from
the Meyersdale 20-turbine wind facility. Typical audible decibel Jevels were In the 50-60 range, and
audible plus low-frequency decibels were in the 65-70 range. Low-frequency sounds can actuaily be
felt by particular people rather than being heard, manifesting itself as a low-frequency vibration that
is more a sensation than a noise. ‘

Sourids can also vary with the time of day and vear, atmospheric conditions, wind direction and
velocity, lay of the land, as well as size of the wind facility. Residents in Appalachian valleys have
reported disturbing noise levels from turbines 1.5 miles away, while athers reported noise pollution
up to three to five miles away. Noise is espedally noticeable in quiet rural areas, where a 10-decibel
increase aver ambient ievels represents a subjective doubling of noise levels,

oise levels suffident to prevent or interrupt sieep have been reported in homes near wind turbines
throughott the world. In Denmark, where wind turbines were introduced 30 years ago, there has
been increased public opposition to onshore turbines near homes because of the noise hazard.

Health problems include sleep deprivation; headaches; dizziness, unsteadiness, 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 imes of
the day and year depending on orlentatien of the sun, turbine, and home and is comparable to
turning lights on and off, on and off, in & room. This visual pollution can range from merely
annoying to some people getting dizzy, losing their balance, or even hecoming nauseated. Peaple
who suffer from migraines or wha are epileptic often have their condition made worst by this strobe
effect,

In summary, there is high potential for naise and visual effects adversely affecting the heaith and
quailty of life of residents near wind turbines. To prevent this occurrence, realistic setbacks need to
be established by health and government agencies for wind turbines near homes.

rcommend 3




There may still be health and quality of life problems caused by wind turbines beyond this radius,
even 1.5 to 3 miles away. These people shouid be compensated for 2ny infringement on their
human nghts attributed to Industrial wind turbines affecting "life, liberty, and the pursuit of
happiness.” For further information and resources on this important topic, readers can Google
"Hving near wind turbines™ on the Workd Wide Web.

Jotin E. Gates
Frostburg
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Testimony of Wendy Todd to Maine leglslature, April 30, 2007

My name is Wendy Todd. I am from Aroostook County. T'am a resident of Mars Hill and live approxlmately 2600 feet from the
Mars Hill Wind Project. T am here today to offer testimony that residents around the project are suffering. There are 18 families
that I know of that are negatively impacted on a regular basis from the noisc, strobe effect and shadow flicker from the turbines.
Most of these 18 families live less than 3000 feet from the turbines. There is no one that 1 know of from 425 Bast Ridge Road to
212 Mountain Road that does not agree that there aré 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 this close to turbines of this size and generation. We have had to struggle through
massive amounts of documentatmn from the Internet and from other towns dealmg with same issues.

We have tried and 1 believe have succeeded in ﬁndmg the answers to many of our questions but it has all been from our own
efforts. We have received very little help from our town or the company that sited the windmills. Niick Archer with the Maine
Department of Environmental Protection has been a helpful résource, but T 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 cur
group for the State to look to California and other stales in the nation that have been dealing with these issues for years, as well
as other countries who have gleaned a great deal of information from years of studies, to help form guidelines to protect not only
the land but the residents that live nearby proposed projects, We should learn from those who have gone before us. We shouldn’t
have to reinvent the wheel. o

Let me make it very clear that no one in our group is opposed to wind turbines. We are for alternative, renewable forms of
energy. Some from our group supported this project from the beginning. Some hated the project from the beginning and still do.
Some were on the fence, but because of the points of renewable energy, landowner rights and proposed benefits for our town,
county and §tate were swayed to sacrifice. precious views of Mars Hill Mountain and our quiet with the disruption of the
construction phase of the project. Nubody rea]ly knew or reahzed what was about to happen and how it would change our lives.

My husband and 1 moved to Southern Mame after we were marrled We lefi 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 féet from thie edge of
Route 22 (a major route leading to/from Portland) and was directly in the path of the 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 1 was born and raised. The desire was to get away from the
craziness of the 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 farmers. I
learned from a very young age to have a close. connection with the land from my parents. They allowed us to ¢arve out a small
lot in the center of the 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 carly on that the town residences would not have an opportuaity to vote on
this $35 million dollar project. 1 attended the Evergréen'/ 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 silent; 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 of the mountain.” The moming after the TIF meeting I was at the town
office and got to speak dlrectly with Peter Gish from UPC. I told him where nty 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 2 sne in Canada and heard very little noise being emitted from the site.

Perrin and [ on a visit to PEI toolc a drive to the north Shore to stand under the turbines there and found them not to be intrusive.
We felt we had enough proof on the issue of naise that we went ahead and built our home. We figured that if we could dea! with
the aesthetics and the construction phase that we would be fine. If we had known then what we know now or if we bad been
made aware of the noise section of the permit with the. sound analysm 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 parents own
over 200 acres of land, many of which are much farther away from the turbines.

Clear cutting began in the fall of 2005. I believe the figure is 150 acres of land that was cleared. Heavy equipment started the
process of developing 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 of the blasting, but ourhouses shook, silverware and dishes rattled, and sheet rock
dust fell as it took place. Soon the huge trucks amved with the components of the wind turbines. Traffic was interrupted 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 of the road to view the spectacle. People repeatedly left their vehicles to take pictures with not even a
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Now each morning
when | awake, | pray and
then ask myself, “What
have | done?”

| 2minvetved with the Blu e
GreenField wind turhing project
in N.E. Fonc du Lac County |
am aiso @ successtul farmer
who ¢h s his tand,
Wy fathar taught me how
to tarm. to be a steward
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better crop procuction.
As tview this year’s

crops. my eyes feast an
amest hountifui supply

and road scars feading to
the turly'ne foundations
What have | done?

In 2003, the wind energy company made their first contacts with us. A $2000
“incentive” slarted rthe process of winning us cver. a few af us at a time. The city
salesman would throw out their nats. like fishermen trawling for fish. Their incentive
“gitt” lured $ome of us in at first, Then the salesmen would jeave and let us taik with
other farmers When the corparate salesmen returnad, thars wauld ba mare of us rezdy
fa sign up; farmers had heard abaut the money to be made. Perhaps because we were
successful farmars, we were the leaders and their est salesman. What have | done?

Sometime in 2004 or 2005, we signed $4000.00 turbine contracts allowing them to
"lease™ our tand for their necds., Our leases favored the company, but what did we know
back then? Robody knew what we were doing. Nobody realized all the changes that
wayld eccur over which we would have no control, How often my friends and t have m:
that statementt What have | done?

| watched stakes being driven in the Fields and men using GPS moniters 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
unfortunatedy. iy dear friends and neighbors. Later, a 4 foot deep by 2 fool wide trench
started diagonally across my ficld, A field aiready divided by therr road was now being
divided again by the caliles runming to a substation. It was now making ong larga feld inta
4 smaller, iregularty shapad plets. Other turbine hosts atse complained abowt their fie!
baing subdivided or multi cable trenches raguiring more tand. Roads were cut in using
anywhere from 1000 feet ko over a 112 mile of land to connect necessary locations. Wa soon
realized that the company places roads and trenches where they will bengfit the company
most, not the land swner. One neighbor's access read 13 right next to some of his out
buildings . Another right next to his {zace line. What have | dane?

At a wind company dinner presented for the farmers kosting the turbines, we were
rapeatedly told - - nicely and indirectly - - to stay eway from the company work sites onca
they start. l walch as my friends faces shiowed the same concein as | had, but ncre of us
spoke out. Months tater, when [ approached a crew putling in lines where they promised me
they weuld definftaly woutd not go, a rapresentative told me | could not be here. He insisted
thgt {leave. The line wentin. The company hac the t.| had signed the lease. What bave |
one?

Grumbling started almost immediately after we agreed o a 2% yearly increase on our 30
year lease contracts. Soma felt we should have held out for 10%. Whal farmer wouid lock in
‘the grice of corn over the next 5 years, yet alone lock one in af 2% yearly for 30 vears? Then
rumors leaked that other farmers had raceived highar yearly rates, so now coniracts variad
The fast talking sity sales falk had suecessiully delivered their plan. Withaut regard for
our land, we were allowing them to come in and spoil it. All of the rocks we {abored 50
hard to pick in our youth were replaced in a few hours by miles of roads packed hard
with 10 inches of large breakar rock. Costly tiling we instafled to improve drainage has
now been cut intd pieces by company trenching mzachines, What have | done?

Each night, a security team rides down our roads checking the faundation
sites, They are checking for vandals and thieves. Once, when | had ventured
with guests ta show them Foundation work, securily sioppad us and asked me,
standing ohmy own property, what | was doing there. What have 1 done?

Now, at social functions, we can clearly see the huge division this has
creaied among community mambers. Suddenly, there are strong-sided
discussions and heatled words betwesen friznds and, yes, between
relatives about wind turbines. Perhaps this is of gréater consequence
than the harm caused to my land! Lie is short and my friendships
precious. What have | done?

Itried, as did sofme of the other farmers, to get out of our
eomtracts, but we had signed a binding contrast and a contract is
a gontract. if you are considering placing wind turbines on your
property, | strangly recopmend #iat you please reconsider.
Study the issues. Think of the ali the harmyversus banefits
to yeur tand and, in the future, to yeur children's fand by
allowing companies to lease your land for turkines.

WHAT HAVE | DONE?

PLEASE DO NOT DO
WHAT | HAVE DONE!




Mr. Joe Hughes
N 5320 state Roube 540
_* Rellefortaire, OH 43311-9519

[ Close this window ta return to the main site. ]

Problems associated with wind turbines

Artin Monfils, 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 proposals. }

To Whorn it May Concern:

One tesson 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 the project is accurate. They put out information, which was beneficial to them and the
project and downright wrong.

When dealing 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 avaid problems about who said what and who promised
this ar 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 &f appropriate, but substantial size must
be provided and enforced. Written conditions and penalties are mandatory if you plan to accept the wind
farm project.

Problems that are of strong concern, and preblems that we had warned the utilities about but were assured
that they would not occur are as foltows: interference with T ¥ reception, Microwave reception
interference, depreciating property values, flashing red lights (FAA) interfering with nearby homes, wind
turbine MOISE which interferes with neighbars sleep and their mental health, increased traffic, road damage,
Gattle 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 praperty owners reimbursed
by the utilities through lease agreements on their property or people who want to lease in the future. They
will verify these prablems.

) has zoning, establish written conditions with penalties to ensure that the utilities and compani
follow the regulations of the local town zoning. Also, look into the establishment of a moratorium on the
project s0 more time can be used to collect or research information about the concerns voiced in areas tike
Kewaunee County. These concerns are about the public heatth 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 will tell what the effects of this “EXPERIMENT™ will be. This is especially true with the issues of
foisg, 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%ﬂssues. Other concerns like the distractions of
drivers from the rotating blades, increased lishtening strikes 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.

£ again, 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 operating 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,

Artin Monfils

Chairperson, Lincoln Town
Kewaunee County, Wisconsin
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. Mr. Joe Hughes
’ ‘-;., gl 5320 State Route 530
‘_,.' ‘Z\ 7] Dellefortaine, OH 43311-9519

Appendix A

Town of Chilton 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 neighborhoods,
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 Measurements 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 $12.9 - Quantities and Procedures for Description
and Measurement of Environmental Sound, and 512,18 and §12.19, for the measurement of
sound pressure level and impulse sound outdoors.

The purpose is to first, establish a consisient and scientifically sound procedure for evaluating
existing background levels of audible sounds and Low Frequency Sound in a WES project area,
and second to use the information provided by the Licensee in its Application showing the
predicted over-all sound pressure levels in terms 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 frequency range.
These values shall be presented in graphic contours of the iso-levels and in tabular form at
sufficient sites to permit comparison of the baseline results to the predicted levels. This
comparison will use the level limits of VI. F. 4 and 5 to determine the likely impact that
operation of a new wind energy system project will have on the existing environment. If the
comparison demonstrates that the WES project will not exceed any of the level limits for over-all
ot 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 the baseline study. The level limits in VL. F. 4 and 5
apply to the post-build study. In addition, if there have been any complaints about WES sound or
low frequency noise emissions by any resident of an occupied dwelling that property will be
included in the post-build study for evaluation against the rules of VI F..

The characteristics of the proposed WES project and the features of the surrounding environment



will influence the design of the sound and vibration study. Site layout, types of WES(s) selected
and the existence of the 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

Instrumentation

All instruments and other tools used to measure audible sounds and low frequency 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 the microphone that has been designed to maintain the Type 1
accuracy requirements. The microphone shall be located at a height of 1.2 io 1.5 meters for all
tests unless circumstances require a different measurement position. In that case the reasons
shall be documented and include any adjustments needed to make the results comrespond to the
preferred measurement location.

Measurement of the Existing Socurd and Vibration Environment

An assessment of the proposed WES project areas existing sound and vibration environment is
necessary in order to predict the likely impact resulting from a proposed project. The following
guidelines must be used in developing a reasonable estimate of an area's existing sound and
vibration environment. All testing is to be performed by an 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 the study. Objections must be filed prior to the start of the noise
study. All measurements are to be conducted with industry certified testing equipment*. All test
results must be reported to the Town Board.

Sites with No Exis Wind Enel tems

Sound level measurements shall be taken as follows:

The results of the model showing the predicted worst case sound emissions of the proposed WES
project will be overlaid on a map of the project aren. A grid comprised of one (1) mile
boundaries (each grid cell is one square mile) will be used to identify between five (5) to ten (10)
measurement points. The grid shall extend to 2500 feet beyond the perimeter of the project
boundary. The measurement points will be selected to represent the noise sensitive receptor sites
that will be most likeiy to be negatively affected by the 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 Chilton, the inside occupied structures. Sites shall be
selected to represent the locations where the background soundscapes reflect the quietest
locations of the sensitive receptor sites. Background sound levels and sound pressure levels shall
be obtained according to the definition provided in the 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 defined by the 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 of the 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 from the nearest proposed WES site.

Duration of measurements shall be a minimum of ten continnous minutes for each criterion at
each location. The duration must include at least 6 minutes that are not affected by transient
sounds from non-nature sources. Longer durations such as 30 minutes or one (1) hour are
preferved to improve the reliability of the Loy values.

The tests at each site selected for this study shall be taken during the expected ‘quietest period of
the day or night’ as appropriate for the site. For the purpose of determining background sound
characteristics the preferred testing time is from 8pm until 4 am. If circumstances indicated that
a different time of the day should be sampled the test may be conducted at the alternate 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 taken at 1.2 to 1.5 meters above the ground and at least 15 feet from any
reflective surface’.

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

1. Un-weighted octave-band analysis (from Blade Passage Frequency up to 16, 31.5, 63,
125, 250, 500, 1K, 2K 4K, and 8K Hz and over-ali linear or dBZ level)
8. Laeg, Lao, Liso, and Lgg, in dBA
b. Lceqs Lios Lso, and Loy, in dBC
. Lzeg, Lio, Lso, and Leo, in dBLinear (sometimes referred to as ‘Z” weighting)

2. A narrative description of any intermiitent sounds registered during each measurement.
3. A narrative description of the steady sounds that form the background soundscape.

4. Wind speed and direction at the Measurement point, iumidity and 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 of the type recommended by the monitoring




instrument’s manufacturer meeting Type 1 standards must be used for all data collection.

Provide a map and/or diagram clearly showing;

1.

The layout of the project area, including topography, the project boundary lines’, and
property lines

The locations of the Measurement Points.

. The minimum and maximum distance between any Measurement Points

The location of significant local sound and vibration sources

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

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 Wi n

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 VL F. 2 of the License.

. One set of measurements with the wind generator(s) running with wind speed at hub

height sufficient 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
backgrounds sound study. Additional points may be added at the discretion of the Town
of Chilton.

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 Town of Chilton the season chosen for testing will represent the
background soundscape for other seasons. At the discretion of the Town of Chilton, tests
may be scheduled for other seasons.

All measurement points (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 sound and vibration from the nearest proposed WES site.

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

5. The tests at cach 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 of the day should be sampled the test
may be conducted at the alternate time if approved 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
from any reflective surface’.

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

1. Un-weighted octave-band analysis {from Blade Passage Frequency up to 16, 31.5, 63,
125, 250, 500, 1K, 2K 4K, and 8K Hz and over-all linear or dBZ level)
a. LAeq, Lm, L5(), and ng, in dBA
b. Lceg, Lo, Lsg, and Lgg, in dBC
C. Lzeq, L1, Lsg, and Lo, in dBLinear (sometimes referred to as ‘Z’ weighting)

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

3. A narrative description of the 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 the microphone location will not be
considered valid for this study. A windscreen of the type recommended by the monitoring
instrumnent’s manufacturer meeting Type 1 standards must be used for all data collection. If
measurements must be conducted with wind speeds in excess of 10 mph at the microphone to
meet the worst-case requirement for WES sound emission, the method used to isolate the
microphone from 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 map and/or diagram clearly showing:

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

2. The locations of the Measurement Points.

3. The minirum 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 Pro Wind Ene ms

In order to estimate the sound and vibration impact of the proposed WES project on the existing
environment an estimate of the 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 hy the WES operator with oversight provided by the Town Board.
The qualifications of the firm should be presented along with details of the procedure that will be
used, software applications, and any limitations to the software or prediction methods.

Provide the manufacturer's sound power level (L., characteristics for the proposed WES(s)
operating at fuil load for Blade Passage Frequency up to 16, 31.5, 63, 125, 250, 500, 1K, 2K 4K,
and 8K Hz and over-all linear or dBZ level. Include an unweighted octave-band from Blade
Passage Frequency up to 16, 31.5, 63, 125, 250, 500, 1K, 2K,4K, and 8K Hz and over-all linear
or dBZ level. Sound pressure levels predicted for the WES(s) at full operation and at maximum
sound power output shall be provided for distances of 500, 1000, 1500, 2000, 2500 feet from the
WES(s).

Estimate the sound levels for the proposed WES(s) in dBA, dBC and dBZ at distances of 500,
1000, 1500, 2000, 2500 feet from the WES(s). For projects with muitiple WES(s), the 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 that includes the impact of the WES
operations on all residential and other noise sensitive receiving locations within the project
boundary. To the extent possible, the tables should include the sites tested in the background
study.

Provide a contour map of the expected sound level from 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 the proposed sound and vibration from the WES project on the existing
environment. The results should anticipate the receptor sites that wiil 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):

Report expected changes to existing sound levels for Lacg, Lo, Lso, and Lo, in dBA
Report expected changes to existing sound levels for Lceg, Lo, Lso, and Lo, in dBC

Report expected changes to existing sound levels for Lz.q, L1g, Lso, and Loy, in dBZ

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

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

el A e

6. Include an estimate of the number of hours of operation expected from the proposed
WES(s) and under what conditions the WES(s) would be expected to run. Any
differences from the information filed with the Application should be addressed.

Post-Construction Measurements

Post Construction Measurements should be conducted by a gualified noise consultant

selected by and under the direction of the Town. The requirements of this Appendix for
Sites with Existing Wind Ener: hall a

1. Within twelve months of the date when the project is fully operational, and within two
weeks of the anniversary date of the 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 VLF. 2 of the
License.

2. Report post-construction measurements to the Town Board 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.

2 Measurement Protocol for Sound and Vibration Assessment of Proposed and Existing
Electric Power Plants. February 2002, Public Service Commission of Wisconsin.

3 Environmental Noise Guidelines: Wind Farms. (ISBN 1 876562 43 9). February 2003.
Environmeni Protection Authority, Adelaide SA.

* The Public Service Commission of Wisconsin Staff acknowledges that few sound level
meters are capable of measurement of the 16 Hz center frequency octave band. However,
because noise complaints from the public most likely involve low frequency noise associate
with proposed WES [power plants], we encourage applicants to pursue the collection of this
important 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 the WES project.

REFERENCES
= ANSI 512.9-1988/Part 1 (R 2003) American National Standard Quantities and Procedures for
Description and Measurement of Environmental Sound, Part 1.

* ANSI 512.9-1992/Part 2 (R 2003) American National Standard Quantities and Procedures for
Description and Measurement of Environmental Sound, Part 2: Measurement of Long-Term,
Wide-Area Sound.

* ANS1 §12.9-1993/Part 3 (R 2003) American National Standard Quantities and Procedures for
Description and Measurement of Environmental Sound, Part 3: Shart-Term Measurements with
an Observer Present.

» ANST S12.9-2005/Part 4 American National Standard Quantities and Procedures for
Description and Measurement of Environmental Sound, Part 4: Noise Assessment and Prediction
of Long-Term Community Response.

» ANST 512.9-1998/Part 5 (R 2003) American National Standard Quantities and Procedures for
Description and Measurcment of Environmental Sound, Part 5: Sound Level Descriptors for
Determination of Compatible Land Use.

» ANSI S12.9-2000/Part 6 (R 2005) American National Standard Quantities and Procedures for
Description and Measurement of Environmental Sound, Part 6: Methods for Estimation of
Awakenings Associated with Aircraft Noise Events Heard in Homes.

» ANSI 812.17-1996 (R 2006) American National Standard Impulse Sound Propagation for
Environmental Noise Assessment.

* ANSI §12.18-1994 (R 2004) American National Standard Procedures for Outdoor
Measurement of Sound Pressure Level.
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Town of Bethany Wind Turbine Study Committee Report

Ramon J. Cipriano, editor
January 8, 2007

Introduction

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

As seen below, the previous introduction is retained as a point of reference in ime. 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 scenatio,
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
commiitted itself to the development of alternative energy sources including wind. In a recent
position paper distributed by County 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 of the opposition of
individual towns. Any town not recognizing this is in for a rude awakening.

In the opinion of this editor and most of the members of this committee, this exiremely
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 of the towns. The fraction of the revenue that they do release is going to be fought over
by towns, school districts, and counties, 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 they 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



with 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 | write 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 of the global oil
supply, is in turmoil. Recently the Town of Bethany has been approached by a major wind
develaper, keenly interested in installing here a wind farm of truly industrial scale. Sucha
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 heaith 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 in 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 information, 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 with 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 of the past several months, some of our opinions
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 alternate energy, the word's energy sources, current focus on oil, and consequent
threats to global security, are far beyond the scape 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. Information solicited from the Federal
Aviation Administration and the Department of Defense has so far not been made available.
There are two main concerns: (1) possible collision hazards of approaching (landing) aircraft at
mejor airports, especially in bad weather, and (2) possible interference with military 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 military aircrafi from the Niagara Falls Air Reserve Station occasionally passing low
overhead (< 1000 feet AGL). One would assume they are aware of what is going on, and will not
hesitate to contact UPC or any other development company if necessary (if they haven't already).

Note: there is the rare but still possible chance that a piece of ice, or turbine biade, could become
detached while the turbine is spinning, and impact a low-flying aircraft. The maximum height
such ¢ould 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 of the 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 of the cloud. The conducting path will foliow 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 5o great that unless 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
turhine from being hit by lightning. The best one can do is provide a good and robust conducting
path to ground. 1If a tower did catch fire, 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
strctures, the latter would be safe.



. Stray voltage

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

Stray Voltage - Apprehension ?

Apprehension over stray voliage has been expressed by committee members
and other concerned members of the community.

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

In most buitdings stray voltage is #of 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 veltage became a concern in the
agricultural field with dairy farmers. Caitle are ten times mere sensitive o eleciricity and electronic
interference than humans, as they are constantly standing in water or on moist areas of the barn.

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 voitage on farms 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 siray voliage, 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 community.

. Earthquake - Faulf line - seismic effects - hydrology

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

Report summary, hydrology, seismology, conclusions
Attached are Fig. | - 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 of the State University of New York at
Buffalo, a map showing faulis, 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 of the town of Bethany would be
under the control of UPC Icases, 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 information 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 of the wind turbine project proposed by UPC is
directly on the main traces of the Clarendon-Linden in westem New York. Historical seismic data shows 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 buildings and masonry from
Atiica to the hamlet of Little Canada, a damage trajectory which cuts direcily through the proposed wind turbine
praject area.

Conclusions:

In my review of hydrological and seismological concerns regarding the proposed UPC wind energy project in the
Town of Bethany (NY) T 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 vield a great variety of soil types and drainage
patterns. From what I 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 of the
proposed project area is essential if seismic hazards and risks and hydrolagic impacts are to be addressed.

Editor's comment: 1k is certainly true that it has been difficult to obtain specific engineering or seientific
information from UPC. Purporiedly 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 1o 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 activily in the area proposed for turbine installation
had rot been adequately addressed by UPC.  Mr. Briggs specifically attempied to get some quantitative assessment
of the 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 of the many unknown
variables. For example, if the frequency of the seismic activity happened to match ithe natural resonant frequency of
the tower, the tower would likely collapse in spite of otherwise robust construction, as was observed to happen io
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.

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

. Shadow and flicker effects
The following report was snbmitted 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 pattern,
causing a reverse flicker (also called Blade Glint).



Shadow flicker occurs under a combination of ¢conditions at particular times of the day or year. It happens
when the sun shines behind a turbine rotor. This can cause the shadow of the 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 turning
rotor blades, reflecting a bright light back to the sun ward side of the turbine (5).

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

Sources of Flicker, for Comparison

Fluorescent Lights: 120 Hz

Computer Screens : 75Hz
Televisions: 60 Hz intertaced
Vehicle Turn Signals: 13 Hz
Wind Turbine Shadow: 1.25-5Hz

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 the “annoyance’ or 'muisance' 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
cxposure (2,3).

As with car of seasickness, this is because the three organs of position percepiion (the inner 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 biue 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.
Phatosensitive epilepsy is triggered when the visual disturbance is within certain frequency ranges. Older
model turbines penerate flicker at about 1.1 Hz, which is outside the boundaries of photosensitive epilepsy
{although is still may cause nausea and migraines). Newer tutbines, however, can generate disturbances of
2.5 Hz, which can cause epileptic seizures and neural dysfunction in people who are susceptible.

Caleculating 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 fower. The relevant data points are the latitude and
longitude of the site, used to create a shadow map. This map will clearly outline affected areas by distance
and direction from the turbine. Any propertics 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 of the Town of
Bethany and use it as a guideline for all areas, A map generated online showed a maximum distance of
about 1,8000 fi 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 thai 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 of the 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 sirategy 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 b pressed by the town and/or landowner 1o be
implemented (1).

Moving the turbine is the most expensive option and one that is nearly impaossible 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 from 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 frequency of 3 Hz or
less, regardless of whether a residence is affected (4).

References
(1) 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,PhDD March 1, 2005
http//www.responsiblewind.org/docs/wind_turbines_and_health.pdf

(4) Photosensitive epilepsy - other possible triggers by Professors g Harding {Aston University, England) and 8 Seri, 28
October 2005


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

hitp://www.epilepsy.org.uk/info/photo_other himl
(5) Good animated image at htip//www.windpower.org.enftour/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:/fwebl .msue.msu.edu/odnr/otsegowindflicker.pdf

(Dhtp/www.brucecountry.on.ca/download/Wind-Farm-Requirements-ZBA.pdf

(8) htip/ffaculiy washington.edw/chudler/pokemon,himl

(9) httpr/fwww windpower.orglenftour/env/shadow/shadowc. him

Editor's comment: Flicker vertige 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 ave pathologies in the middle ear, or actual lesions in the
Vestibulocochlear nerve or Medufla Oblongaia (Clinical Neuroanatomy for Medical Students, ISBN (-
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 refatively well-kmown 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
uncensciousness. The exact physiological mechanisms are unknown” (United States Naval Flight
Surgeon’s Manual: Third Edition, 1991: Chapter 9: Ophthalmology). The key here is the frequency of the
light source, with a lower bound of 4 cycles per secand. 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,
iLe. a facior of four lower even than the lower bound said to induce flicker vertigo. Ms. Gross siates above
that "Newer turbines, however, can generate disturbances of 2.5 Hz, which can cause epileptic seizures
and neural dyvsfunction in pesple who are susceptible”. There is absolutely ne credible reference in the
medical, scientific, legal, or other peer-reviewed literature that wind turbines have ever caused anyone to
have an epileptic seizure, OUne notes that VER helicopter pilots flying into the sun really have no choice as
to whether they look ouf the window or not. Someone near a wind turbine isn't under a gun to keep staring
at it...if Ipoking ar it is unpleasan, they will simply nan 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 of the controversies over wind turbines is the massive size and placement of these structures 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 vou in the face or have numerous people stopping by questioning the wind turbines? This
would be part of the lifestyle change you would have to make. The placement of these towers in Bethany is
proposed to be as close as 1000 £ from property lines and other residences. When you look over the rolling


http://w
http://lepsy.org.uk/info/photo_other
http://www.windpower.org.en/tour/env/shadow/index.htm
http://webl.msue,msu.edu/cdnr/otsego
http://www.brucecountry,on.ca/download/Wind-Farm-Requirements-ZBA.pdf
http://fac%5elt%3e%5ewa5hington.edu/chudle%5e/pokemon.html
http://www.windpower.org/en/tour/env/shadow/shadowc.htm

hills of Bethany you may see a farmers silo or two, which in most cases are less than 100 feet tall and are
part of the 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 of the countryside. In
many cases the people wha live in the agricultural/residential sections of these towns maved there to get
away from the city hustle and bustle, After my trip to Wethersfield and the commitiee's trip to Tug Hill it

became very apparent these things will never blend into the rural country setting like farm 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 (antenna), 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 March
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 time during the day or night; there will be a strobe effect at the
residence on the opposite side of the turbine as the suns rays pass through the 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 sec 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 rotating 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. T 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.
Tee 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 of the 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 autemobile damage due to falling lumps of ice - usually described as
about the size of tennis balls.



Damage has occurred as far away as 80m (2641), 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 from 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 of the 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 finding is that zoning ordinances vary widely in which physical (property) setbacks are required or even
mentioned. Most (if not all) ordinances include distances from residences and property lines, while others include
these plus roadway, right-of-way, livestock barns and pastures, and others listed below., Qbviously, not all
communities measure the same types of setbacks and some clearly place more value on livestock and outbuildings
than others. Ihave grouped together definitions that appear to be set for the same or similar reasons.

1} Roadways / Right of Ways / Utility Elements / Buildings / Storage Barns: this setback is typically based on
the belief that ice throws or high-voltage eleciric fields may interfere with traffic or the activities of persons not
related to the project; or damage 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 of the rotors to the hub height (tower height),
then multiply that number by one and a half. With the proposed 3.0mW turbines, that 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 9511t.)(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 snowmabiling paths (most likely this
information is found in the communities' base zoning definitions, which are not included in the turbine document).
In only one Minnesota 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 with public money, they might be something the
town would like to consider including in any right-of-way setbacks.

Zoning Precedents
References

{1) Michigan State University Extension: Community Development and Natural Resources
Studies (German study regarding risk from ice throws)
_http://webl .msue.msu.edw/edne/icethrowseiferth. pdf

(2)National Wind Energy Association Siting Guidelines
htipJ//www.nationalwind org/publications/permit/permitiing2002.pdf

(3)American Wind Energy Association Small Wind Turbine Siting Guidelines (This is a small turbine document; T have seen it
applied to larger turbines, but could not find the reference again when I looked)
hutp:frwww awea orgfsmallwind/documents//permitting. pdf
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(5)Caithness Wind Farms Accident Report
hup:/hwww.caithnesswindfarms. co.uk/Downloads/Accidents®620-%20/une%203 026202003 pdf

{8)Michigan State University Extension: Cornmunity Development and Natural Resources Studies (Application of German Study
to zoning)

http:ifweb | . msue msu edu/cdnriotsegpwindicethrow.pdf

Editor's comment:

The specire 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
encounters severed bodies. The kinetic energy per wnit mass is usually inswufficient, 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 rave in our location,
Conirary to popular belief, water does not always freeze at zero degrees Centigrade. Absolutely pure water can be
cooled far below thay, until what is iermed homogeneous nucleation occwrs. Skipping the thermodynamics, one
daes ofien find liquid water drops at temperatures as low as -40C high up in Cirrus clouds (Heymsfield and Miloshevich,
Journal of the Atmospheric Sciences, Vol 50, issue 15, August 1993). [f one of these"supercooled" droplets impacts an
airplane wing, the wing metal provides a substrate for the ice crystai 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. lce can form during "ice fogs", when supercooled fog droplets contact anything (grass, cars, turbine blades,
ekc). Such fogs however form only when the air is very calm, and the turbine blades are still. If the ice hus already
Jormed and then the wind picks up, the blades will turn much slower than normal or rot at all, depending on the
design and built-in safeguards. The other germana 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 copiaus ice nuclei, as in the Lincoln Tunnel) af 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 info the machine.

We next assume for the sake of argument thot ice has managed fo form on the turbine blades, that the aerodynamic
drag of the 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 twrn at their maximum rotational speed. We ask, how far,
theoretically, could the ice be thrown? To do that would require detailed knowledge of the shape of the ice
Jragments, and a supercomputer. it has never been downe. However, one can obtain an idea of the maximum
distance the ice could be thrown, by calculating it’s trajectory in a vacuum, where air drag can't gffect 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 D from 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 = (I/2)2*(1/2)R + (V¥2)2G +
VAG*(1/2)[ (V¥2)/4G + (1 - (1/2)(2*(1/2)R + H *(1/2)

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

the blade tip, and (3 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 radivs less of course]. Assume the same dimensions as
above for the 3.0 MW machines proposed for Bethany, that is, H = 330 feet or aboui 100 meters, and R = 120 feet
or about 36.7 meters. Assume also that the bladas have no controller and are spinning at their maximum rate of
about 20 revolutions per minute. That would give a tip speed V of 77 meters per second or about 172 miles per
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howr. 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 thot 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 fo see the relative importance of the 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 equail, 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, aguain to the
Jirst power, but the whole square bracketed expression is raised to the one half power (square root), 5o the
dependence is even weaker. By for the variable with the strongest influence is the tip speed, since that appears in
both the second and third terms to the second power, e the square of the Hp 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 o 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, o the first power. But the bracketed expression itself is
raised to the one half power, 50 the dependence on hub height is weak even if it were the only term in square
brackets, which it is not. Bui it's very illuminating to see what would happen to the throw distance if; all other
things being equal, the hub height were doubled ic 200 meters, or a ground-to-blade-tip height of 777 feet !
Plugging in the numbers, one is surprised o 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 stuff end 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 Turbines by Henry Sejfert,
Annette Westerhellweg, and Jurgen 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 of the ice pieces (page 2, figure 2). They observed only
three pieces heavier than 1 KG (2.2 pounds), hardly heavy enough to sever a human body, and more importantiy,
the farthest throw distance they observed was less that 125 meters or 410 feet. This emphasizes the ridiculousness
aof 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 tirbine
as follows (page 8). "1f 15,000 persons pass the road close to the wind turbine per year, there might be one accident
in 300 years".

It should be noted here that the same physical principles discussed above alse apply to the throw of pieces of
turhine blade which might become detached (by perhaps a lightning strike), as long as they are small compared to
the biade 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 significamt fraction of the entire blade (say, one
third), the physics is more complicated, since the free-flying piece is both translating and rotating due to if's
inherent angular momenium before detachment. However, in this case the throw distance would be even less: the
detached piece will be rotating abont it's center of mass, which itself is following o similar parabolic trajeciory (in
a vacuum) but smaller in amplitude, having an effective radius significantly less than that of the 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. Cther related topics are
covered by separate reports from 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. QOur 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 the residents living near these wind farms 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 of the 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
Bethany, NY is not recommended. Turbines do not make good neighbors (1). If the Planning Board or
Town are of a different opinien, 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(S). Again, we recommend that UPC include the Town and all other "neighbors" affected by the
placement of the turbines.

The recommended one mile setback is greater that some and less than others. For example, in Pavilion, NY
the set back firom 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 ail 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 sethacks in any ordinance written to

allow wind farms. As wind turbine sizes have grown, siting concerns have become more commonglace
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 length > 3200' (7).

UPC reports that "siting” is the key to mitigating the disruption of migrating birds. UPC said they thave)
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
turbing 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 of the 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 corner. 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 fiture 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 of the 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: The situation in France must be considered in the coniext of the financiaVpolitical realities
there. France leads all nations in the fraction of it's electricity generated from muclear 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 s6 well ensconced in the national ecoromy that alternate forms of energy generation such as wind are not
accorded the same potential future importance as they are in more forward-looking couniries such as the United
States. The conclusion of the French National Academy of Medicine that turbine associated health hazards mandate
a 1.5 km setback is not universaily 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 uncdited
Windpower De-commissioning Issues

There are many issues that require investigation when a project of this magnitude is in the engineering and planning
phases. One of the major issues with wind turbines is the de-~commissioning of these units whether it is at the 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 commitice suggests the town have a clause written into the
contract that states the owner of the furbine(s) be responsible for all costs in the removal of the turbine(s) and
restoration of the property where the where the wind turbines are (were) located. The wind power companies shall
also be responsible for the restoration of the 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 annual escalation clause that raises the bond by the rate of escalation for
each year.



At what degree will the property be restored? The contract should read that the property is to be restored to the
same condition as it was prior to the erection of the wind turbines, including the removal of the buried concrete used
as the substructure. Based on another town's responses and investigation everything would be removed from the site
including the concrete but only within the top two feet of the surface. This doesn't seem acceptable and the
complete concrete structure should be removed due to possible future development within 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 of the property. Again, a bond with an annual escalation ¢lause
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 stipulaie 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 fown. I
think vur 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 cantract that will cover any and all ownership changes that
may take place from the time that the initia} contract and turbines are installed until they are de-commissioned.
This would include the transfer of the bond money and the annual escalation factar.

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 property, to assure the 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 (RJC) attended. There were three main take-home messages:
(1) Wind energy is becoming increasingly competitive with other sources (2} Whether ornet 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 industrial wind farms to be public utilities.
(3) Town and local governments, whether pro or con, are sirongly advised to get the best
lawyers they can afford when dealing with wind development companies, since the latter will
surely have them,


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 of the date of this report the effect on property vales is far from clear, in our 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 sefl 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 parailel 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 farm were to be installed in
Bethany, the revenue generated would be of an unprecedented magnitude. The turbine company itself of course
would like to take the bulk of that maney, 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 the community will be shorted.
But the company isn't the only entity out there which can "screw" the town. PILOT (payment in lieu of taxes)
agreements are ofien touted as the means to a fair distribution. For example, some counties in western 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 following 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 district get the bulk of
the money?” In faimess, they shouldn't. Convincing the Wyoming County IDA of the 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% of the wind-generated revenue up front. The remaining 20% then
goes into PILOT, and that portion is divided as follows: the county: 30%5; the schools: 40%; and the Town: 30%. So
by this method the town of Eagle receives 86% of the 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 Planning Board and IDA.

. Payments to landowners
The following was submitted by Paunl Lewis and is reproduced here unedited.

The installation of wind turbines and the requirements to install high voltage transmission cables bath above and
below ground would require Right of Way permission from the private landowners and possibly that of the town and
state for the use of their land. There is also the 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 the payment structure into the
UPC/town contract. Although there are several other towns in the area that are reviewing turbine development in
their own towns we were not able to get any information on this 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 Bethany, 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 1 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 learned
several things that I would like to share with the town. Wind developers guickly 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 the industry,

Depreciation

In particular, developers can recover their capital investment very quickly, because wind energy facilitics 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 offset income tax lability in just six years (1).

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 pariner 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 ¢an fit and
less than thirty would not be worth their time. For the purposes of our calculations, we will the average, or 35
turbines. They arc to be GE 3.5 MW turbincs, 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 assumne the high number of $5,000 {7) or $174,000 for the entire project.

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



fimd wind developer's preliminary studies). Let's take a conservative number: two cents more per KWH (8). If the
Bethany wind turbines generated electricity 100% of the 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 annual production 321,930,000 KWH.

Electricity from wind turbines therefore cost consumers an additional $6,438,60{)/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 eleciricity 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 of the
project. If the wind turbines generate the 321,930,000 KWH listed above, wind farm owners will receive an
additional $5,472,810 in tax credits.

The upshot: while Bethany landewners 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 seil 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 turbines: $91,000,000
Annual 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) $16,0956,500
Total: -$58,605,690

Extrapolating over the six year MACRS deduction gives us:

Costs:
35 GE 3.5MW turbines: $91,000,000
Annual Maintenance (first ten years):  $42,000,000
35 Landowner Paymenis: $1,050,000
Tax Credits:
Federal Production Credit: $32,836,290

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, 1 have located a number of suggestions made by
and for communities to zane such that at least some funds 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 annual payments to the community in lieun of taxes.
The Weathersfield Project, a much smaller farm, negotiated annual payments of just over $30.000 to the commuwnity,
school board and other local agencies, funding 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. Inrelation to the lifespan of the project, it is recommended that any "annual” payments, whether made to
individual property owners or community agents, be contracted for a specific number of years and placed in escrow.
Most ordinances are setiling on 10 years as a compromise between the 20 years the developers are promising and the
five to six year term of the bank loans and tax credits. This prevents the developer from abandoning their financial
responsibilities along with the project when the tax credits dry 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 of the 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 structure be damaged after depreciation, any insurance policy which does not cover full replacement cost
will likely leave the town and residents with an eyesore,

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

All of these requirements are most effective when added directty to zoning ordinances. Ihope that you find this
information useful and welcome your comments and criticisms on how I could be of beiter 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 01/08/7

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
wind 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 that
turbine siting will not have significant negative impact to a number of the
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 in nearby towns, UPC has not in our considered opinion
been as forthcoming as per providing information regarding relevant issues. We
recommend that UPC correct that.

e  We are aware that Noble Environmental, which is now developing an indusirial
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.

o  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 lo
place a turbine farm in the Town of Eagle, Mr. Kushner's opinion is thot unless a fown receives at
least 88,000 per turbine per megawait 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 ai
the least, for decades on the town.

¢ Since UPC is intending to install 3.5 megawatt, 450" high turbines, and consonant
with the sethack requirements for such large turbines in the UK and Finland, we
recommend a minimum setback of one mile.
Editor's note; {f 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 alternate 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 of the Town of Eagle, where Noble
Environmental is just now beginning the installation of a large wind farm. In
view of the 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 unparalleled opportunity to assess such development, we recommend
our current moratorium be extended for six months.

Commitiee 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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Wind Project Siting Issues

» Need high quality wind resources

» Large footprint, small power output
* Wind power- Green but high cost alternative
 Tall Structures- Highly Visible
» Impact on local property values

* No air/water emissions but may pose other
environmental health & safety challenges

» Wind generation environmental/economic
benefits

@ Energy Ventures Analysis Inc
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US Wind Resources-

The higher the wind class, the lower the projected production cost
DOE’s NEMS Model considers Class 4 or higher winds needed (average winds
>7 m/s or 15.5 mph)

UNITED STATES ANNUAL AVERAGE WIND POWER
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Energy Ventures Analysis Inc Source: Wind Energy Atlas of the United States (NREL)
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Wind Project Development Issues

» Large footprint, small power output

— Industry rule of thumb has been that a conventional 1.5 MW
turbine design needs turbine spacing of roughly 40 acres of cleared
land/turbine to avoid wind turbulence interference. AWEA
believes 75 acres/turbine required for larger new turbine designs.
To displace energy from New England’s smallest coal unit
(Somerset) would require 167 turbines covering 22 miles of
mountain ridge line.

— As turbines have gotten larger (up to 3.6 MW offered), minimum
spacing requirements have also increased. Need spacing of roughly
8-10 blade lengths (4-5 rotor diameters) between turbines. Newer
larger model designs may require spacing equivalent to 75-100
acres/turbine. |

Energy Ventures Analysis Inc



Wind Project Development Issues

* Wind power- Green but high cost power
alternative
— High capital cost
— Low capacity utilization
— Little capacity credit towards reserve margin
requirements

— Heavily dependent upon large ratepayer & taxpayer
subsidies and mandates to compete against
conventional electrical power generation sources

@ Energy Ventures Analysis Inc



Wind- A High Cost Alternative

High Capital Cost

— Project capital costs have been rapidly omo&ma:m due to high
, turbine demand, weak dollar and rapid increases in labor, Bﬁmnm_m
and supplies

— Capital costs have escalated to $2,100-2,400/kW

* Poor Capacity Utilization
— 29% in 2005 average for 83 reporting projects

 Low >mm_ms@m Capacity Value towards Teserve

margin requirements -

— 5,000 MW of new wind project capacity required to offset need for
one 500 MW fossil fired powerplant in New England

@ Energy Ventures Analysis Inc
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ElA Generation Construction Cost Estimates
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2004 US Wind Project Capacity Factors

.Source: US DOE Form 906 Data
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Wind Production Cost Before Federal/State Incentives

Production Costs are highly sensitive to projected project output performance
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Renewable Energy Subsidies

Federal

«  Federal Production Tax Credit- $20/MWh for 2007 (10 years-must be
online by 12/31/07).

» Accelerated 5 year depreciation (Federal)

State

e Renewable Portfolio Standards--Renewable energy credit market
developed to implement standard. In one project analysis, these credits
may exceed more than 25% of the project capital cost.

« State tax incentives
* Green power purchase programs
* Public Benefit funding for qualifying projects

Energy Ventures Analysis Inc



Wind Project Issues

» Tall Structures--Highly Visible

— Wind turbines can range from 320-510 high

» Taller than Statue of Liberty (305 feet high—112 feet without
base)

* Turbine towers can range from 200-350 feet high
» Turbine rotor can range from 250-340 feet in diameter

— Night lights on structures for safety reasons
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Wind Project Development Issues

Small contribution to county E.%E.Q taxes

— In some states, energy producing equipment exempt
from property taxes, taxable items may be :B:om to
foundation and tower structure

— Some developers also apply for additional local tax
relief.

Impact on local property values

— 7 Studies: Wind farms may have adverse ?.owoa value
impacts

— 4 Studies: No adverse property value impacts

Energy Ventures Analysis Inc
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Effects on Local Property Values—
Few studies exist, some methodology flaws

Several factors drive local property values— interest rates, local economic activity,
supply/demand for area properties, recreational activities, etc. It is difficult to isolate
market impact from wind turbines without conducting a large, long term assessment.
Does it affect property demand ?

Concluding Wind Turbines Devalue Local Property Values

2001-02 Lincoln Township WI study comparing property sales prices to assessed values
before and after wind farm construction. Assessor reported that property sales (vs. 2001
assessed values) declined by 26% within 1 mile and by 18 % > 1 mile of its wind farm project.
However, study includes related transactions. Moratorium Committee survey of County
residents reported 74% of respondents would not build/buy within % mile, 61% within 2 mile
and 59% within 2 miles of wind farm.

May 2000 County Guardian article Case Against Windfarms— Observations of English
surveyors concluding wind turbines significantly decrease property values by as much as 30%.
Simple survey, no transaction data provided.

1996 Danish report Social Assessment of Wind Power-Visual Effect and Noise from Windmills-
uantifying and Valuation contained survey of 342 people living close to wind mills. Survey
found 13% of people surveyed considered wind mills a nuisance and would be willing to pay
982 DKK per year to have them leave. Survey of house sale prices showed 16,200 DKK lower
price near single windmills and 94,000 DKXK lower price near wind farms versus similar
houses located in other areas.

Assessed values declined significantly for property adjoining Mackinaw City WTG after it

started operation.
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Effects on Local Property Values—
Few studies exist, some methodology flaws

Studies Concluding Wind Turbines Devalue Local Property Values

s Impact of wind farms on the value of residential property and agricultural land: An RICS
survey (November 2004) Khatri, 2004 Survey by Royal Institution of Chartered Surveyors
found 60% of respondents thought a wind farm would decrease value of residential properties
within its view. Only 28% of the respondents thought a wind farm would decrease the value of
surrounding agricultural land while 9% thought there would be a positive agricultural land
value impact. Provided no analysis of value change or supporting transaction data.

»  Economic Analysis of @ Wind Farm in Nantucket Sound (May 2004) Haughton, Survey of land
owners from 6 towns on Cape Cod. On average, home owners believe that the windmil
project will reduce property values by 4.0%. Households with waterfront property
believe that it will lose 10.9% of its value. Applying these survey results, the study
estimated the total loss in property values resulting from the construction of an
offshore wind farm to be over $1.3 billion, a sum that is substantially larger than the
approximately $800 million cost of the wind farm itself. Provided no m:n_oo:_zu
transaction data

»  Appraisal Consulting Report- Forward Wind Project- Dodge County WI (May 2005) Zarem
Appraisal report examining paired sales of electric transmission line in Wisconsin concluded
that a wind farm would cause an estimated 17-20% lot value loss within view shed.
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Effects on Local Property Values—
Few studies exist, some methodology flaws

Studies Concluding Wind Turbines Do Not Devalue Local Propertv Values

»  Economic Impacts of Wind Power in Kittitas County (2002) ECONorthwest- Telephone
survey of tax assessors views of 2 proposed Washington projects. Concluded no adverse
property impacts. No supporting transaction data provided.

o  Effect of Wind Development on Local Property Values (May 2003) Renewable Energy Policy
Report examines property values in areas within 5 miles of surrounding 9 large wind farms.
Concludes “presence of commercial scale wind turbines does not appear to harm property
values.” Did not attempt to look at property values from within 1 mile due to limited data.
Could not compare “like” properties. Wo.:mE% 70% of data was related party transactions and

72% of the data did not have actual views of the turbines.

« A Real Estate Study of the Proposed Forward Wind Energy Center Dodge & Fond du Lac
Counties WI (May 2005) Poletti & Associates, Examined property sales records in Kewanee
County Wisconsin and Lee County llinois, had discussions with two town assessors, reviewed
the two prior wind property studies above and reviewed property value impact studies of
sanitary landfills. Concludes that the “Forward Wind Energy Center is so located as to
minimize the effect on the value of the surrounding property. "

»  Impacts of Windmill Visibility on Property Values in Madison County New York (April 2006)
Hoen reviewed 280 homes sales within 5 miles of an operating wind farm and concluded that
view of wind turbines in this county did not affect real estate values. Hoen cautions about
applying conclusions to other non-similar sefttings.
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Wind Project Development Issues

* No air emissions but may pose other environmental
health & safety challenges

~ Wildlife: Has caused bird and bat deaths if poorly located.
Concerns raised when endangered species are in area -

— Shadow Flicker: Strobe like effect caused by shadows of moving
blades

— Noise: Noise at turbine hub can range from 100-105 dBA. Can be
noticeable for long distances in more remote areas with existing
low ambient levels (Humans can differentiate sounds up to 3 dBA
above background levels)
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Table 4. Mean avian mortality rates from noE

European Studies on Bird Fatalities
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sion at some wind farms in Europe. These studies used correction
factors (predator removal and search efficiency rates) to adjust the figures. (*) Thus 1s only the number of large
sized birds. Small sized birds are not included because they weren't surveyed. (%) These rates were calculated

mainly from several days in spring and autumn, originally expressed as birds per turbine per day: the rates over a
year long peniod can be lower.

WIND TURBINES AND BIRDS IN FLANDERS:
PRELIMINARY STUDY RESULTS AND RECOMMENDATIONS

JORIS EVERAERT

Energy Ventures Analysis Inc English text (without photo’s) from Dutch article. published in the oaagazine
Natuur.Oriolus 69(4): 145-155



Single Wind Turbine Noise Level
Model: NM-82 WTG
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Wind Project Development Issues

* No air emissions but may pose other

environmental health & safety challenges

— Aviation hazard: May cause radar interference. FAA can deny
permits if turbine heights pose airport safety risk. Illinois
Agricultural Aviation Association has adopted a resolution not to
serve areas inside or immediately adjacent to wind turbine
groupings

— Ice Throw: Turbines can throw ice accumulating on blades. Risk
increases with decreasing distance.
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Wind Siting Issues-
Environmental Health & Safety

« Local ordinances for wind power development needed to protect public health
& safety, minimize adverse environmental impacts and achieve land use plan

— Setback provisions
* Noise
 Visibility— Address through limiting allowable sites and setting minimum

project setbacks and height restrictions.
» Shadow Flicker— Address though minimum setbacks and/or WTG location

.ms?ﬁ?_maa.@aoﬁmnn%o?mﬁ.:_ﬂ:_..m:&_ﬁn,maos:n&mmamsﬁvidmm
etback & minimum clearance requirements.

Setbacks can reach up to 2500 ft, Boone County— 2,000 feet setback
rovision, Bureau County— .ch minimum setback from any residence, Lee
ounty— 1,400 feet from residences, 500 feet from roads; Pike County—
minimum 3 times turbine-+tower height from home

T

— Height restrictions |
— Exclude areas from development
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- Wind Siting Issues-
Environmental Health & Safety

» Local ordinances for wind power development needed to protect public health
& safety, minimize adverse environmental impacts and achieve land use plan

— Unsafe & inoperable wind energy facilities— Require bond to cover cost
site restoration.

— Interference with navigational systems— Location away from airport
paths & locking mechanisms to [imit airport radar interference

— Non-compliance penalties— Must remove facility if out-of-compliance
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Claimed Wind Project Benefits

No air emissions _

— SO2/NOx emissions maybe &mm._mnma but are not avoided. Displaced generation can
sell/transfer their emission credit to other stations/units. As environmental limitations continue
to tighten, the amount of displaced emissions will continue to decrease.

— Projects will displace emissions of CO2 emissions from generation sources on margin (usually
natural gas fired power facilities). However, if region has cap & trade program emissions may
be displaced and not avoided.

Reduced dependence on fossil fuel

~ Wind/renewable projects displace generating units on the BE.mEI in New England mostly gas-
fired generation

— Since wind power has no capacity value, power companies must still build new fossil fuel
capacity to meet increase power demand

Lease payments to local property owners (>$1,000/turbine/year) | .

— Property owners often lose ability to develop their property during lease period (up to 30 years).
In some cases, WI'Gs have a%ww._an_ local surrounding property values and Commissions have
ordered developers to pay adjoining landowners.

Jobs .

— Some temporary construction jobs created to erect wind turbines (0.7-2.6 jobs per turbine
depending upon construction period).

— Few maintenance jobs (usually <10 for large wind farms).

Some economic activity and jobs may be lost if higher power costs imposed onto local
ratepavers through renewable portfolio standards. &
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Avoided Emission Claims-
Fact of Fiction?

SO2 and NOx powerplant emissions are subject to cap and
trade programs. Owner of any displaced emissions can sell
surplus/unused credits to another emitting source allowing
it to emit at levels above their initial allocation. Therefore,
pollutants subject to cap & trade ﬁse.mxnim can be
displaced but not avoided.

* In 2009, CO2 emissions from the power sector in 10 RGGI
states will become subject to a cap & trade program. Two
states have authorized CO2 cap & trade programs. Ten
more states committed to starting one
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Avoided Emission Claims- Fact of Fiction?

» For any individual power project, avoided emissions
should be a comparison of total power sector emissions
with and without the stated project. Since most wind
projects are being built to meet a state RPS requirement,
the “without the project case,” would likely be another
renewable energy project that would be built to meet the
special set-aside RPS demand. Therefore, the correct
comparison for a given individual project would be a
comparison of emissions from the proposed wind project
vs. another qualifying renewable project.
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