|_-Understanding
Wind Initiative

FINAIREPORT
Responses t&ubmittedQuestions

Prepared by

Roopali Phadke PhBya Buchanan, Natalie Camplair, and Erica DeJong

IssuedJanuary2012

MACALESTER COLLEGE

&



About the Understanding Wind Initiative

The Understanding Wind Energy Initiative is led igam representing six townships in
Manistee and Benzie counties to facilitate community learning and educatut wind
energy options. Thenitiative aims to guide township plans and wind ordinancses that
they reflect community goals and scientificsesarch.

The leadership team for the Initiative includes representatives from Arcadia, Onekama, Bear
Lake and Pleasanton Townships in Manistee County and Blaine and Joyfield Townships in
Benzie County. The Initiative has evolved to encompass three phgsésed by a
Macalester College research team:

1. aWind Energy Symposiuheld on July 62011involving a representative sample

of local citizens;

2. a Wind Energy Community Survey mailedaliqpproperty ownersin participating

townships; and

3. Responses to ouwe20 pages of questions about wind energy submitted by a large

number of resilents and other interests.

Macalester College was selected as a leaduattant for the project by the Leadership
Team as a result of a recommendation from theMgan Assdation of PlanningThe
Alliance for Economic Success (AES) was the coordinating agency for the Initiative.



Introduction

This report provides responses to questions that were generated at public forums and through
written/online submissions in Spring 20. Members of the public were invited to attend four forums held
in Benzie and Manistee Counties and to submit questions at the forums or through email, fax, orheail.
notice for the forums was sent through the AES email blast, and was also pickgdbgplnewspapers. A
number of organizations have identified themselves as stakeholders for the préjiecty of those
organizations sent out notices electronically to their email lists.

All questions were taken straight from the source word for wadrdtotal, close to 100 different
participants attende the forums, of which aboud third of attendees submitted some form of a
guestion.About 60 individuals submitted various numbers of questions by email.

The questions submitted at the forums were recorded by eitherd® Fuller or Tim Ervin from the AERhe
guestions were compiled by AES staff and the completed notes and questions were sent to all of the forum
participants through email to make sure the questions and ideas were being conveyed correctly and questions
were adjusted as the participants saw f@f all the questions sent to the participants, only a handful of

guestions were adjusted. The questions were then thematically categorized by AES staff.

The Macalester College research team received the catsgbquestions in June 2011In total, there were 468
guestions submitted across 38 categories. The questions were coded, with a subset of questions tagged as
GO2YYSyidaé¢ NIYIGKSNI GKIY ljdzSatAazyad ¢KS NBjacBASMOK GSIY
result, general questions about local governance, energy production or energy economics may have been also
GFr33SR +a aoSe@2yR a02L)S 2F GKAA LINR2SOGéd !'ye ljdSad
& & LINE 2 S 0l venttBebriafidkeSsed becguRe oKthe stated scope of the Understanding Wind

Initiative. Please see the rationale on the following page for other codes.

A draft of the report was issued in October 2011 and was followed by a 3 week comment period (ending on
October 28, 2011). Comments were compiled by AES and forwarded to the Macalester College team. In total,
comments were received from seven indivals some representing communitgrganizations. Several
respondentanade comments aboytst a handful of individuajuestions. A few respondents indicated

concerns about the overall document, and provided additional documents for review. These documents are
often referred to in thisreport, and are being digitally stored by AEBhey can be accessed by contacting the
organizationand referencing the file name mentioned. These documents address a ramgeopics, including

sample zoning ordinances, property valuasd noise health studies.

The research team found extensive published sources and gray literature (unpublished reports and
presentations) on wind energy. The research team was able to accedisettaiture to provide basic, and
regionally appropriate, responses to a majority of the questiofise UWI Leadership Team decided at the
beginning of this project to not provide full bibliographic citations for each question or section to make the
document moreaccessibldor the averageeader. For many questions, the original study referenced is noted
and when possible a link is provided to the source document. In addition, a set of documents are on file with
AES that were utilized in preparation dig report.The links were active as of December 2011.

The team also consulted a range of experts to provide additional competent, responsible expertise without any
conflict of interest involving companies that are proposing wind energy developments within the project area.
Most of these experts ponded to single questions and provided pro bono consultation. The Macalester team
received the expert replies and inserted them into this report. A few individuals were provided a small stipend
for their assistance. The local governance questions wedeeaded by a research team from the firm Beckett &
Raeder an®lson, Bzdok & Howard, PReferences to particular legal precedents are not included in this report
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but are available upon request by contacting AES. The final report was approved by thetaimdiag Wind

Initiative Leadership Team.

This report is broken down into thepical categories assigned by AES staff. The research team took great care
in preserving the original questions, and they appear at the beginning of each thematic secé@ueBtions
are then traceable by following the letter codes and question numbers assigned.

[LadGtes GKSNB Aa |

INB I

RSIf 2F 2y32Ay3 NBaSI NOK

impacts.Thisreport provides a snapshot in time of available research, fully acknowledginghat new studies

emerge every day on this complicated topic.

Theme Letter Codes

A: Sound

B: Wildlife

C: Health and Safety

D: Township Governance

E: Wind Energy Companies
F: Setbacks

G: Propery Leases

H: Environmental Impacts

I: Maintenance and Maintenance Costs
J: Tourism

K: Property Value
L:Alternative Forms of Energy
M: Decommissioning

N: Economic Impact

O: Job Creation/Impact

P: Energy Conservation

Q: Energy Grid

R: Zoning

S: Eftiency

T: Subsidies/Tax Incentives

Coding Rationale:

U: Height

V: Viewsed

W: Costs of Wind Energy

X: Social Impacts

Y: Oil/Gas Industry

Z: Michgan Renewable Energy Mandate
AA: Energy Efficiency

BB: Property Rights

CC: Tax Issues

DD: Tubine Location and Placement
EE: Wind Energy Production

FF: Conflict Resolution

GG: Bonds

HH: Questions on the Experts

II: Construction Issues

J: Duke and Gail Wind Specific

KK: Township Financial and Legal Protections
LL: Miscellaneous

G4{ 88 NBaAlLRY&SaGB2¢6KI & 0635y I yaA6SNBR Ay (KS avdzSadir

Gt N2 RIS O& @ueshien relates directly to the Gail Wind Project or Duke Energy. The Initiative is not focused ol
the Duke Energy project and the research team has had no commioniaéth Duke Energy so is unqualified to
answer these types of questions. SimildjlyfzSa Gt A2y a Fo62dzi 6KIFG aogAtfé KILLIS
are outside the scope dfis project

G + | dakS Y& Question asks the expert or responder take a moral judgment about wind energy. In
FRRAGAZ2Y X |jdzSadGdA2ya | 062 dzipedratal toviad edefgy iktdwhshigadnat K I (0 &
answerable by this research team.

G/ 2 YYSydeS & & peftion may be phrased in the form of a disesbut is making a statement that
reflects personal opinion. The question may demonstrate considerable research on the topic and present evidence
that supports the opinion being presented.
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GbSSRa T dzNI K SNgstr is nedpRrdsed linia vaf the research team can understand or makes
reference to facts that the research team cannot know without knowing the identity of the respondent. For
SEI YLX S5 |jdzSadAz2ya adzOK a a2Aff L oS FofS G2 KSI NJ

& { &$§ponse taquesion &t Asimilarquestion has been asked elsewhere

& . S @ opdof this projecétr Question is extremely broad in scope and cannot be answered within the context of
this project.



Theme:Sound/Noise Level
ID Letter: A

Original Questions:

o~ wnh e

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

Noise issueas will they be addressed3ee response® questions A4, A5 and AG6.
How loud will it beSee response® questionsA4, A5 and A6.

Will | be able to hear it3ee response® questionsA4, A5 and A6.

Can you describe the sound the turbines make® respore below.

What does the turbines sound like from approximately 1400 feet away? 1000 feet? 1/2 mile? Is there an accurate
recording?See response below.

What do the turbines sound like when it interacts with a home or building? Are there recordings frdmarisbuse
at a specific distance®ee response below.

Describe how the pitch of the turbine blade affects the noise emitted from the turbiBes?esponse below.
Does ice on the turbine blades affect the sour@e response below.

Are the people who wilive near these windmills aware that there is considerable and constant noise associated
with the spinning of the blades? Do they know that huge, heavy chunks of ice fall from the blades in the winter?
Comment not gestion

Can you hear turbine sounds fmoinside a home”Seeresponseo question A6

People who live near the Mackinaw City wind turbines complain about the noise they make and they cannot sleep.
have stood near them and a couple of blocks away and cannot hear anything except swishing Whatdsunds
do the make that are bothering peopl&e response below.

Are noise ordinances that are in place considered for the noise factor these turbines create? What is the decibel
they will be running atProject specific, butee responseto quesions A4, A5 and A6.

Are we allowed to enact a noise ordinance that covers all indu§teg?response below.

Can we require that an industrial wind turbine project does not raise our daytime and/or nighttime ambient levels of
sound in our ordinance3ee reponse below.

Should a noise limit in an ordinance set two limits, night time and day time? What are the recommended dB (A)
limits to not disturb norparticipating residents®ee response below.

Has the State of Michigan recommended ordinance limits on dgqueassure levels related to wind turbines? Have
any Michigan universities made recommendations? What are those recommendaSers2sponse below.

Can the community/township regulate noise produced by a turbine be kept at current ambient noise lehels at
property line of the lease unit or neparticipating lot lineSee responsseto questions A13, A14, A15 and Al6.

Duke has said they will not exceed 45dB (A) at the outside of a home. The World Health Organization night time
sound study provides the raive levels of disturbance of night time sound stating sleep disturbance can be
measured at sound levels around 35dB (A). As sound get louder the disturbance gets greater. If people want to sit
out and enjoy an evening on the deck during the summer tiheylsl not have to be disturbed by sounds from the
wind turbines. Should the night time noise standard in an ordinance be not to exceed 30dB (A) at the property line
of the participating property owner? This would protect the residents from unnatural scamdisiot degrade their
quality oflife/ 2 YYSy i y2i ljdzSadiAz2yd ¢KS 22NIR | SFHfEGK hNABFYA
document can be found ahttp://www.euro.who.int/ _data/assets/pdf file/0017/43316/E92845.pdf

Is the sound coming from wind turbine be considered nuisance noise if the sound goes beyond the participating
property line and interferes with the sleep and enjoyment of a not participating land owsserPesponséo

guestionD13 and V5.

5dz21 S KIFa alrAR GkKS& gAatt y204d SEOSSR npR. 6!0 G GKS
property line of the participating property owner rather than at a house of a neighbor (or of -panticipaing



http://www.euro.who.int/__data/assets/pdf_file/0017/43316/E92845.pdf

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.
35.

36.
37.

38.

39.

resident)?Comment not questionTownshipgovernments are able to create ordinances that require different noise
limits outside of homes or at property lines and maoynshipshave created such ordinances.

If there are multiple towers within earshaff homes, is the combined decibel level of these towers less than or
greater than decibel levels that are damaging and not merely disturBiag.response below.

Lad GKSNB SOARSYOS 2F KSINAYy3I RIYI3IS RANKQ@atdnalOl dza SR
evidenceg where wind sound is measured and hearing damage is imputed to people living or working in proximity
to wind turbines. Same question for infrasoun@®e response belaw

Vestas, the manufacturer you are considering using, recomsegogiernments supplement relative noise limits

with a low absolute maximum limit in the areas of very low background noise (i.e. countryside). Most countryside dt
(A)levelsare26 n® 2 Aff &2dz 6S | RKSNAY 3 (2 PibkSsperfic.y dzF I O dzNBS N.
Technology on wind turbines, including analysis of sound frequedoythey producdow-frequencysound?See

response below.

Some wind energy companies say that the new upwind generators produce no infrasowrfceguencysound).
There are many auwistical engineers (Rick James) who state thel@ndrequencysound from the large (1-8.5
MW) upwind generators. Who is correct? If there is no infrasolma-frequencysound)? Should the township
ordinances include Bw-frequencysound limit of zen? See response below.

Is there evidence of technological changes in wind turbine design that can mitigate the sound emitted from the
turbines?See response below.

Are you able to identify any original, folletizLJE £ SIAGA Y| (1St & a0aRFHEYTAP2NBSESH
20KSNJ GKFY T NIOIAOEfSa GKFG aArAyYLX e [[dz2GS bAYyl t AS8NLRY i
response below.

What test methodologies are used for verifying compliance with sound lirBis?response below.

Why can wind energy be placed anywhere in any zoning district without regard to noise generation and height
restrictions? Wind turbines can in fact be regulat&de response below.

Are there any zoning ordinances anywhere that require there be no more thaiBobf noise from a proposed

project (any projecat roads, factories, shopping centers, nightclubs, farms, etc....not just wind), at a property

26y SNDR& LINPLISNIE fAYySK 22dzZ RX Ay @2dzNJ 2LIAYA2Y S &dzOK
exclusiomry zoningSee response belaw

What are the current zoning restrictions on sound for other land uses in Benzie and Manistee Counties (i.e. oil & ga
farming, manufacturing, highways, railroads, shipping centers, etc.), and what sound levels can bedefxpect
these usesBee response belot® A15 and A16.

What is turbine whistle®ee response below.

What causes that high pitch whistling? Is this a mechanical problem or just the sound turbinesSeaie=honse
to question A2.

Is there a sound differare between different topographies®ee response below.

If wind generators are located on a ridge will the sound (audiblelandrequency travel further than sound
traveling on flat land (fields)Beeresponse taquestion A34

Is the sound from one toweaudible from another tower&ee response below.

If sound limits are set too stringently, could they effectively preclude usligle wind farm development in Benzie
and Manistee CountiesZee response below.

What are the noise level comparisons of wimd construction and producing into the power grid with oil/gas well
construction and producing into the gridge response below.

What is the noise level of an operating 500 foot windmill compared to an oil/gas compressor f&sktgBponse
to question A38



40. In Blaine Township there are areas zoned residential or are predominately residential. What should be the setback
from the residential areas so residents are not impacted by noise, both audiblewHdzquency? See response
below.

41. What wind farmdesign and ambient factors other than setback can minimize the sound level at a recéptor?
response below.

Questions and Responses:

These questions may have beerOr¢ G S3 2 N
wit f KIFI&#S 0688y SELX I AYSR
answered with one response.
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**Eor more resources on the affects of wind turbgweind seeresponse ta@uestion C31*

A4. Can you describthe sound the turbines make?

ResponseThe sound from wind turbines comes from two different sources: the mechanical sound of the
gears inside the nacelle and the aerodynamic sound of the blades moving through the air. The first type of
sound, from the mnachanical part of the turbine, is a constant hum that does not vary in strength or pitch.
¢tKS a4SO2yR (L) 2F a2dzyR Aada (GKS LISNA2RAO Gagz22af
tower of the wind turbine. The sound gets louder as eachdlaasses in front of the turbine tower.

For more informationyefer to:
- Environmental Impacts of Wind Energy Projects section on noise, which gives more detail about the
level and type of noise that wind turbines produces:
http://books.nap.edu/openbook.php?record id=11935&page=157
- DNIYyR I ttSe {GFrGS | yAOSNERAGEQA 2AYR . NRARST |
of wind turbines:http://www.gvsu.edu/wind/projectdocuments3.htm

A5. What does the turbines sound like from approximately 1400 feet away? 1000 feet? 1/2 mile? Is there an accurate
recording?

Response Scientists measure the loudness ofiad in decibels (dB) and pitch of the sound in hertz (Hz).

For example, the keys on the left side of the piano can be played loudly (high dB) or softly (low dB) but will
always be low in pitch (low Hz). The decibel scales are also adjusted by freqtianagljusted values

append a scale in unigich as dB. The dBA scale represents how the human ear hears sounds, while the
unweighted dB scale is a pure measurement of sound power [BwelA scale is the most commonly used

for community noise assessmeamd for specifyingxposure limits.

Acousticians use dBA as a way of adjusting the actual physical sound levels at each frequency to match ho
well humans hear that frequency range; in effect, what this does is reduce the measured dB levels of any
soundsat frequencies below 1kHZ (1000Hz). For example, actual sound levels at 100Hz are reduced by 20c
and at 10Hz by 70dBrIhis is because, to human ears, a 100Hz sound must be 20dB louder than a 1kHz
sound in order to be heard as the same volume. At 1@Hakes 110dB of 10Hz sound to be heard as the
same as 40dB of 1kHz sound.

Due to limitationgn recording and stereo equipment, the research team was unable to find a verifiable
account of a wind turbine recording at specified distances. However, inegtesaders can find many

amateur home recordings on youtube.com and other websites, but the accuracy of distance from turbine
and quality of the recording equipment (which may either mask or accentuate wind turbine noise) cannot be
verified.


http://books.nap.edu/openbook.php?record_id=11935&page=157
http://www.gvsu.edu/wind/project-documents-3.htm

Thesoundthda | GgAYR Gdz2NDAYS YI{1Sa gAftf 0SS lo2dzi GKS &
the loudness of thasound will changddowever, the farther away you are, the more the sound spectrum
becomes weighted toward lower frequencies. This is bechigleer frequencies are absorbed/dissipated

by both air and landscape features most easily, while lower frequencies travel farther with less reduction in
their acoustical energy. At distances over a half mile or so, the turbines sound notably loweuenfrgg

and usually also clearly lower and audible even through similar dB levelkkifig noise.

The graphic below shoves idealized description dfow the sound of a 2.5 MW turbine decreases as the
listener moves farther away from the base of theltime. The relationship between loudness and distance
depicted below is based on the assumption that the terrain is completely flat. Trees, hills, valleys and other
topographical features can either block or funnel sound in different ways. Acoustical ergyare able to

test and calculate how topography will affect sound created by wind turbines. See response to question A34
for more about sound and topography.
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Image credit: Wind Issue Brief #2, West Michigan Wind Assessment, Grand Valley State Yniversit

For more informatiorsee:

TKS | yAGSNBEAGE 2F {2dz2iK 21 &€SaQ SELXIFylFlGA2yY 2F RSOA
http://www.animations.physics.unsw.edu.au/jw/dB.htm

¢KS Hnnc Gt NAYSNI F¢RIDRRAB&AAFISE ¥YBE ¢ D At 6 SN &
online athttp://www.maine.gov/doc/mfs/windpower/pubs/pdf/AddressingWindTurbineNoise.pdf

It should be noted that there are many examples of wind turbine noise being recorded at levels greater than
40dBA at 1504700 feet. Compliance studies in Vinalhaven, Maine and the Willow Creek Wind Farm in Oregon
are two readily accessible exampldormore info:

Oregon:http://aeinews.org/archives/911

Maine: http://aeinews.org/archives/1091

For another representation of turbine sound, see thedow sound contdzZNJ Y I LJ FNRY ! 9L Qa 2 A
2011 report (pg 29). Thes®rts ofmaps are commonly produced as planning documents for wind farm
developers (this one was created by Ken Kalisky).


http://www.animations.physics.unsw.edu.au/jw/dB.htm
http://www.maine.gov/doc/mfs/windpower/pubs/pdf/AddressingWindTurbineNoise.pdf
http://aeinews.org/archives/911
http://aeinews.org/archives/1091

In this proposed turbine layout, no
homes are in the 45dB and above zone
(yellow). Based on the distance scale in
the lower left corner, received sound
drops below 45dB in less than a
quarter-mile in some areas, and in
about a half-mile in others.

Two homes are located in the 40-45db
zone (dark green); one is a half-mile
from the closest turbine, and the other
a bit more.

Sound levels remain above 40dB (dark
green) out to around a half-mile in
nearly every direction, and to about
three-quarters of a mile in the three
highest-sound directions.

A6. What do the turbines sound like when it interacts with a homduwitding? Are there recordings from inside a
house at a specific distance?

ResponseThe level of noise within a home will vary significantly depending on the proximity of the house

to the nearest turbines, the direction of prevailing winds and whethertiouse is upwind or downwind of

the turbine, the architecture of the house, and the topography surrounding the house, including the
presence of trees, hills or other structures between the house and turbipeustical engineers are able to
model the efécts of these factors on the leved noise within a house. Such modelimgy berequiredas

part ofan environmental impact assessmeaot requested for from the developet. 1 Q& y 2 G dzy 02 Y
people to report that at distances over a half mile, they hieabines more easily inside than outhdse are
instances of low frequencies somehow resonating in the home.

Dr.Bob Thornéhas reportedsound recordings from inside homigsa symposiunpaperfor Australia and
NewZealandd ¢ KIF G0 Hnmn BIHtISRDASYAAGABR WHDEAAS bdzYoSNA
laasSaaySyliéo LG Oy 06S O00SaasSR i
http://acousticecology.org/wind/winddocs/aise/swv_symposium_paper_thorne_problems _with _noise nu
mbers%20copy.pdf

A7. Describe how the pitch of the turbine blade affects the noise emitted from the turbines?

Response¢ KS G LIAGOKe¢ 2F (GKS GdzZNDAYS of | Rifd Modernwindd | y 3
turbines are designed to adjust the pitch of the blades to capture the most wind energy at any given wind

A LISSREY & O2RdricéOdala S S |j dzS aai dedaif wind spermds anyg $ométimas to minimize
sound produced by the tuibe by slowing down the bladed.amechanical problencauses the incorrect
adjustment of the pitch of the blades, this could create extra turbulence, as well as decrease the turbines
efficiency, and cause sourad annoyancdevels.

A8. Does ice on théurbine blades affect the sound?
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http://acousticecology.org/wind/winddocs/noise/swv_symposium_paper_thorne_problems_with_noise_numbers%20copy.pdf
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Responselce that forms on wind turbine blades often falls off relatively quickly after the turbine begins to
operate (tre blades begin to spin). Wind blade manufacturers suggest that thisuoéksly to cause a
signifcant change in the type and level of sound caused by a wind turBlade features that are designed
to keep ice from forming on the blades and create additional turbulence could increase the level of noise
emitted by a turbine, although these design fieees are uncommonThere have beeanecdotalcomplaints
about ice throw by residents living near turbind®wever the research team has not interviewed these
individuals about such claims

All. People who live near the Mackinaw City wind turbinesptain about the noise they make and they cannot sleep.
| have stood near them and a couple of blocks away and cannot hear anything except swishing sounds. What
sounds do the make that are bothering people?

Response:Also e section C for responses abdtigalth and Safety.

Wind turbine noise is a very controversial topic, and researchers are just beginning to investigate potential
health impacts. Modern wind turbine designs have greatly reduced the sound produced by wimgsurbi

Some residents who Evnear wind turbines find the swooshing sound of the blades irritating. Others claim
that the lowfrequency sound emitted has health implications. Research about wind turbine noise is further
complicated by the fact that a substantraimberof people whdive near wind turbines are not bothered

by it. There may be a subset of individuals who are more sensitive to wind turbines duedxigiiag

conditions. As a result, residents can be impacted differently by the same type and size of wind turbines.
ROSYy il NB&SFNOK FdzNIKSNI adaA3Sada i KhpactshbetBerdir o0& 3 ¢
they find the noise produced by wind turbines annoying (For more information on one Swedish
psychological study with a small sample size b#p://www.nchi.nim.nih.gov/pmc/articles/PMC207846Y./

There is a need for further research to fully understand the basis for complaints about wind turbine noise.
Evidence about noisesuegnay alsdoe limited by clauses in wind leases that prohibit the filing of such
complaints.

C2NJ I &dzYYINE 2F SEAaGAY3 NB&aSINDODK 2y GAYR (dzND /
b2A&aSyY H A kbtp/Awiw.acSidlideSolbgy ¥ra/docs/AEI_WindFarmNoise 2009inReview.pdf

Also see théNew England Wind Energy Edtion Project presentatioby AEI at
http://aeinews.org/archives/972This presentation explorda depth the variable community responses to
noise (the question of why some people are more bothered than others, and why some types of
communities seem more tolerant of wind farm noise than others

A13. Are weallowed to enact a noise ordinance that covers all industry?

Response:In Michigan, a townshipan enact a noise ordinance that impactsaglplicationgproposalsin
that same townshipTownships that come together to create a joint master piaayimpact developers
operating in more than one townshifee response to question D1 about ordinance formation.

Al4. Can we require that an industrial wind turbine project does not raise our daytime and/or nighttime ambient levels
of sound in our ordinance?

Response:In Michiganjocal governmerg have flexibility in creating wind energy ordinanceswnships

and rural municipalities have created ordinances that have different nighttime and daytime noiseAimits.
wind developer may also obtain neidight and shadow lickeeasements from nearby residents and
propertyowners.¢ KS a A OKA 3l y h T FARRSO d2YfeyinfeSoreBNind PréjddtdiNRodad Q a
Michigan Communitigs LIN2 @A RS & Y ZIRsSchn be addedsgdlaty OS a ¢
http://www.michigan.gov/mdcd/0,4611,7122-25676_2577463022-,00.htm|
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AMichigan State Universitstudyrecently reommended that the State of Michigan update the noise
provision to 40 dB during evening hours. The basis for their recommendation can be found at:
http://www.oem.msu.eduuserfiles/file/Resources/WindandHealthReport.pdfhe MSU recommendation
appeardegallydefensible.

The National Association of Regulatory Utility Commissioners publéah&ttober2011 report which

provides guidance to utilities and developers absugigested design goals for new projects, evaluating
potential noise impacts from proposed projects through noise modeling and field surveys of existing
condition, andmeasuring the noise emissions from operational projects to determine compliance with

desgn goals or regulatory limigs { SS GKS ! 9{ R20dzySy i NBLR2AAG2NE o
available at
http://www.naruc.org/Grants/Documents/Final%20full%20MN%20SERCAT%20rep%20with%20NARUC%2
over%20Hessler.pdf

A15. Should a noise limit in an ordinance set two limits, night time and day time? What are the recommended dB (A)
limits to not disturb norparticipating residents?

ResponseSee response to questions Al4 and Al6.

In Michigan, township boardsontrol local noise restrictionsMany states, counties, towns and townships
have created ordinances that have lower nigjhte noise limits. The World Health Organization (WWHO
recommends an average yearly niginhe decibel level of 40d8 The WHO report can be found at:
http://www.euro.who.int/__data/assets/pdf file/0017/43316/E92845.pdf

Al16. Has the State of Michigan recommended ordinance limits on sound pressure levels related to wind turbines? Hav
any Michigan universities made recommendations? What are those recommendations?

ResponseThe State of Michigan issued siting guidelines foidvenergy systems in 26Ghat
recommended that develof 55 dB\ should not be exceeded for more than three minutes of every hour
measured at the property lind.hoseguidelines are no longer in effect, and hawav beenreplaced with
examples ofnodelordinances from communitieghose can be read in a document titléd®esouces for
Wind Projects in Local Michigan Communifigghich is available at
http://michigan.gov/documents/mdcd/OfShore_Wind 2811 365181 7.pdf

In January 2010 the Michigan Public Service Commission chose to leave all wind turbine noise limiting
authority to local government<ChairmarOrjiakor Isiogd ¢ I (W& RrE recommending that decisions
about appropriate setback distances and noise levels continue to be made by local planning and zoning
authorities at this time.No evidence was presented to the Commission that suggestesizefits-all
approach would work for the entire state.

However, a recent 2011 studhy MSU researchers has urde@eringacceptablenoise levetto 40 dBA,

after concluding that there could be potential health risks with the lowegtdiency nois€reated by utility
scalewind turbines. Ken Rosenman, chief of the division of occupational and environmental medicine at
Michigan State University, said in a statement announcing the report that "A level of 55 decibels or higher
presents unacceptable héh risks. We strongly recommend the state of Michigan consider our
recommendations in revising its guideline on the placement of onshore wind turbines."

In addition to these reportghe National Association of Regulatory Utility Commissioners published
October 2011 reporby David MHessleE (i MésésSirig Saund Emissions from Proposed Wind Farms &
Measuring the Performance 6f 2 Y LJ S (i S RwhiciN®o8id&©Oduidance to utilities and developers
aboutsuggested design goals for new projectslaating potential noise impacts from proposed projects
through noise modeling and field surveys of existing condition,mae@dsuring the noise emissions from
operational projects to determine compliance with design goals or regulatory lifirties reportconcludes
i K [Bésedion the observed reaction to typical projentt/nited States, it would be advisable for any new
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http://michigan.gov/documents/mdcd/On-Shore_Wind_9-28-11_365181_7.pdf

project to attempt to maintain a mean sound level of 40 dBA or less outside all residences as an ideal desig
3 2 | This réport is alsavailable at
http://www.naruc.org/Grants/Documents/Final%20full%20MN%20SERCAT%20rep%20with%20NARUC%2
over%20Hessler.pdf

For moe information about sound limit recommendations, see:
- Michigan Public Service Commission and Department of Energy, Labor and Economic Growth
report on noise setbacksittp:/ /www.michigan.gov/documents/mpsc/werzb rpt 61
2010 309001 7.pdf

- The 2011 MSU repartttp://news.msu.edu/windfarmsstricter-noiselevels

A21. If there are multiple towers within earshof homes, is the combined decibel level of these towers less than or
greater than decibel levels that are damaging and not merely disturbing?

ResponseWhen two or more turbines can be heard from a house, the combined decibel level (see response
A5 for nore on decibels) of the two turbines cannot simply be added together. For example, if a person is
standing 1000 feet to the left of a turbine creating 402 sound and 1000 feet to the right of another
turbine generating 40dR the person will not heaan 80dBA sound. In this case the person would hear 43
dBA of sound. Multiple wind turbines near a home vintipactoverall noise levels, but will not be
significantly louder than one turbing. 2 YS f 2 OF f | ¢ &BviréneEdtEl Protéction ¢l I NR& 2
Development of Noise Setbador Wind Farms, include an increase setback distance as additional
turbines are added¢ KA a R2 OdzYSyid Oly 6S F2dzyR 2yt AyS G (K
http://www.ene.gov.on.ca/environment/en/subject/wind_energy/STDPROD_089005.html

Acoustical engineers are able to model more precisely the effects of multiple turbines on the level of noise
within a house. Suctmodding may be required K N2 dz3a K  envirbdkneaSrpacDassessment or be
requested of from developers.

Grand Valley State Un@ S NB& A (i & Q JalsédasyriBes thé\dot8nfial rloise and healthpactsof wind
turbines:http://www.gvsu.edu/wind/projectdocuments3.htm

A22. L4 GKSNB S@PARSYyOS 2F KSIFENRyYy3I RFEYF3IS RANBOGE& Ol dza s
evidenceg where wind sound is measured and hearing @ae is imputed to people living or working in proximity
to wind turbines. Same question for infrasound?

ResponseThere is no evidence thatimd turbines create noisthat cause hearing damage. As shown in
the image below, even when the listener is ddamg closg~ 100 feet}o a wind turbine they will still not be
at risk for hearing los®ind farm techniciag, howevergdo wear hearing pragction when working on
turbines because the noise emitted close to the nacedle exceed safety levels.
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Sound Level (dB(A)) Common sounds

100 ’Tmm passing by platform (100)

90 — | Jlet plane, 3 miles from take-off,
------ - 4
(o directly under flight path (90)

Increased risk of '
hearing loss (85)

80 —— Heavy highway traffic, 75 feet away (80)

70 —— ﬁcd: driving by sidewalk (70)
FAA limit for homes
near airports (65)

60 Lawn mower, 30 ft away (60)

Utility wind turbine, =
100 ft away (50-60) Normal conversation (50-60)

= e

Utility wind turbine, 7

1000 ft away (45) Suburban background noise (40-50)
WHO recommended 40 —
nighttime limit (40)

30 —

Whisper, Quiet library (30-35)

Countryside at night (20-40)

Image credit: Wind Issue Brief #2, West Michigan Wind Assessment, Grand Valley State University.

A24. Technology on wind turbines, including analysis of sound frequedoythey producdow-frequencysound?

Respons¥ ¢ K S lol-Baddéricyf o YR FRY FRR &¥BdzdzLd 2 F ISy Ay RA&Odz
y2AaSed ¢KSaS GSN¥Ya NBFSNI G2 (GKS LAGOKI VYI®Wadz2NBR
frequencg NB FSNB (2 a2dzyRa o0St26 wmnn 11X yR &iaey FNI ¢
to 20 Hz. For comparison, middle C on the piano registers about 260 Hz, the lowest key on the piano
registers 28 Hz. Humans can usually sense with other parts of their bodies sound frequencies from 4 Hz to
16 Hz. There is variability between individuad their ability to perceive lovfrequency sound and

infrasound, but these are the thresholds for the writy of humans.

2AYR G(GdzZNDAYySad 3ISYSNIGS 020K | dzRAOGES az2dzyR | yR Ay
high frequency sound that ast people associate with wind turbineblumans typically report annoyance,
anxiety and sleep disturbance from ldwequency sound or infrasound when the sound vibrations are very
powerful, for example, when the sound pressure is greater than 70 decigedsguestion A5 for more on
decibels (dB)). There is variabilitsnongindividuals in their ability to perceive lefkequency sound and
infrasound. There is evidence in animal studies that sustained, very powerful infrasound can damage healtt
but there B no scientific evidence that infrasound at very low sound pressure levels causes psychological or
health damage in human$his doesiot mean that infrasound can never have negative healthaioigon

humans in certain cases.

Also see response below to ggtion A27.

For more information, go to:
- Minnesota Department of Health report of Public Healtfe&is of Wind Turbines, pg 113,
which gives more information about sound created by wind turbines and its affect on humans:
http://www.energyfacilities.puc.state.mn.us.com/resource.htmi?Id=24519
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- 22NXIR I SIfGdK hNBAF y)\i ¥ G)\Z)/Qé abA3IK(EG b2AasS Dd
limit of 40 dB\: www.euro.who.int/ data/assets/pdf file/0017/43316/E92845.pdf

- DNJ YR zlftt8e {GIGS ' yAOSNEAGEQE 2AYR . NAST
impactsof wind turbineswww.gvsu.edu/wind/projectdocuments3.htm

A25. Some wind energy companies say that the new upwind generators produce no infrasoarrfdequencysound).
There are many acoustical engineers (Rick James)state there idow-frequencysound from the large (1-2.5
MW) upwind generators. Who is correct? If there is no infrasolmd-frequencysound) should the township
ordinances include Bw-frequencysound limit of zero?
ResponseSee response to qedons Al4, A16 and AZ2fihe peefreviewedacademiditerature suggests
that the infrasound ceated by large wind turbines megligible, but there have been reported cases of
infrasound measured across greatban-expected distances. The Acoustic Ecologtitute (AEIdescribes
the emerging science behind the noise created by wind farms. For more information about infrasound, see
'9LQa HamMm NBLERNI 2y 2AYR ¢dz2NDAYS b2A&SY
www.acousticecology.org/wind/winddocs/AEI_ WindFarmNoise2011.pdf

A26. Is there evidence of technological changes in wind turbine design that can mitigate the sound emitted from the
turbines?

ResponseYes. Nearly all modern utility turbines have desitas minimize noise. In the past, the wind
turbines had downwind rotors and dnsulated nacelles, which resulted in louder noise. Today, all large
turbines in the U.S. have upwind rotors, variable pi{t8be question A@nd insulation in their nacelleend
many can vary their rotational speed. In the US, all wind turbine manufacturers neasture and report
turbine sound following standards set the International Electrotechnical Commission, which must include
sound pressure levels and dominant frequ®A Sa sz Ay Of dzZRAY 3 Gl dzNDAYS GKAA
guestion A32) for any turbine model. Specific measurements for infrasound are op&@nahore
AYF2NXYIFGA2yY aSSY DNIYYR =FftSe {{G1QGS | yols&ddNE A (i & ¢
healthimpactsof wind turbineswww.gvsu.edu/wind/projectdocuments3.htm.

A27. Are you able to identify any original, folleseLJE: € SIAGA Y G St & aO0OASyZMFS Oa NYSRNE
20KSNJ GKFY FTNIAOESa GKFEG aAyYLi e [[dz2dS bAyl tASNLRY
ResponseThe theory behind the Wind Turbine Syndrome is still at an early stage of investigaiierhook
published by PierporRS A ONA 6 Sa GKS FANRG adl3Sz GKS aOFasS a
of a consistent set of symptoms that may be related to a specific cdidees not investigate how
common the symptoms are, or even whether they are more commcmmumtlon with any specific cause.
t ASNLRAY (01Qa ¢ 2 Nittp:/@hvwywindt&binesdrddrie&R |

Michael Nissenbaurfrom Maine is doing one type of net i SLI NB a S| NOKXZ | eaksd@ K2 NI
identify if the symptoms are more common near turbines than further away. However, it is not clear if
bAadaaSyoldzyQa addzReé OFy RAAGAYIdzA aK gKSGKSNI 0KS 2
by stress, frustration, or sleep digion experienced by neighbors in response to the nolsean be

argued that indirect and direct effectseaequally valid as a concefdr. Nissenbaum first two studies found

that (22) people exposed to wind turbines (within 3,500 feet), when comptaréa?7) people who were not
exposed (approximately 3 miles), reported drastically higher incidents of sleep disturbance, chronic
headache, stress, persistent anger, depression, reduced quality of life, and new prescription medications.
The differences araoted below:

Exposed NonExposed
Sleep disturbance 82% 4%
Chronic headache 41% 4%
Stress 59% 0%
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Persistent anger 7% 0%

Depression * 0%
Reduced quality of life 95% 0%
No. new/ 15 4

increased prescription meds

Currentresearch is more focused on understanding which qualities of wind turbine sound may trigger more
RN} YFGAO STFFSOGha GKIFIYy 20KSNJ y2A4S a2dNDODSa GKIy 2
hypothesis. Some studies do shed light on the underlgeaustics that could be related to the reported
symptoms.

One piece of research of note is the work of Alec Salt, who has reported thaintphtude infrasound may
trigger a physiological responseadnter and inner hair cells in the inner e@e. peopé cannot har it).

This research has not confirmed that any possible outer ear cell response is related to the sorts of vestibula
effects posited by Pierpont, but it may lead to research that investigates these possible mechanisms.

A28 What test methoalogies are used for verifying compliance with sound limits?

ResponseThere are many ways to structure a sound monitoring protdgolnd limit ordinances are often
structured to be based on the average noise level, averaged over a specified perine,ctiheard or
recorded at specified locations, such as property lines or resideBoaggtimes ordinances include an
allotment of time thatcan violate the sound limit. Fexample anordinancemayhave a 40 decibel sound
limit with 30 hours above thdtmit allowed during the course of the year.

Acousticians use sound level metering devices to record levels néisblethods vary based on the length

of the time intervals being meteredSound levedcould be averaged every ten minutes, or over the enti
course of a day or night. Shorter averaging times will better identify the quietest times of day and loudest
moments of wind turbine noise.

A29 Why can wind energy be placed anywhere in any zoning district without regard to noise generation amd heigh
restrictions?

ResponseWind turbinesareregulated. Across the country, townskjmunicipal, county and state
governmentsplacevarious king of restrictions and zoning requirements on the scale and type of wind
energy developmenias well as the levaf soundthat ispermissiblelf a community is without zoning, it
may not have any protectionia place for sound or viewscape.

A30: Are there any zoning ordinances anywhere that require there be no more than 40 dB of noise from a proposed
project (anyprojectt roads, factories, shopping centers, nightclubs, farms, etc....not just wind), at a property
2y SNDRa LINRPLISNIE& fAYySK 22dzZ R Ay @2dz2NJ 2LIAYA2Y S &dz0
exclusionary zoning?

Response:The purpose of a Nee Ordinance is to regulathe amount, duration and source of noise aisd
generallyapplied to districts rathethantypes of projects.Such an ordinancalso focusson time of day

with nighttime noise level®ften set lower than daytime noise staatds. There are many communities
that have established noise ordinancesatbelow40dBA. The City of Belmont, CA has a Noise Ordinance
that regulates daytime as well as nighttime noise levels. Nighttime noise levels for Multifamily Residenti
Strucures is kept at 35 dB See

http://www.belmont.gov/SubContent.aspCatld=240002027&C 1D=240003408

The City of Worcester, Massachusetts regulates noise by prohibitingindise & A & aLX I Ayt & |
specified distance from various types of sources. For example, music and sound originating from a
commercial establishmermannot exceed 0 dBAabove the ambient sound level at the property line. See
http://www.worcesterma.gov/uploads/5d/4a/5d4a6fbfaf088e5e6089af3cd5d26be5/naisatrol. pdf
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Go tohttp://www. nonoise.org/lawlib/cities/cities.htmfor one list of communities in the country that have
noise ordinances.

tfSraS NBFSNJ G2 GKS !'9{ R20dzySyid NBLRAAG2NE F2NJ
It is advisable for a community to analyze theilsérg ambient noise levels. With that information a

baseline ambientiBAlevel foracommunitycan be establishedAftersuch a baseline studg,community or
township is ima better position tounderstand additional noise impacts aadact an enforcede and legally
supportable ordinance.

The Town of Wilton and the Town of Ridgeville, Wisconsid theebaseline, preconstruction sound limit to
set their standard. The noise standard does atow noise generated by the winchergy system to exceed
5 dBA ofpre-construction/operational background noise levels and may not exceeatB£Qvithin 100 feet
from any occupied structure.

A32. What is turbine whistle?

Response Turbine whistle refers to highitched noise created by wind tuire blades hittiig the air at
certainangles. The Minnesota Department of Health report the Public Health Effects of Wind Turbines
aidlridsSa GKIGY da! ySELISOGSRte KAIK | SNRPReylFYAO y2Ac:
alignment of the rotor to the windThese are correctable and are usually adjusted during the turbine break
Ay LISNA2R®E ¢ KI G NB ioiealdut the Bedlih hntl soise infiadiEindityfomesiaddl G
can be found athttp://energyfacilities.puc.state.mn.us/resource.html?1d=24519

A34. Is there a sound difference between different topographies?
ResponseTheimpactof topography on how sound travels is extremely important complex.The slope
of ahill or ridge can cause sound to increase or decrease more quickly than on a flat plain. Atmospheric
phenomenon that alter the movement of air from high elevations to low elevations can also change the way
that sound from wind turbines travels.

Researclon theimpactof topography on wind turbine noise is still evolving. Acoustical engineers are able

to model the effect of local topography on the level of noise created by wind turbines. Such a process may
0S 02y RdzOGSR (KNERdzAK lact h3sBsthénbar faie infoym@tiorN BegcgStE G | £ )
902f 238 LyadAaddziSQa 2AYyR ¢dz2NDAYS b2A&S CIF Ol { KS
www.acousticecology.org/docs/AEI%20Wind%20Turbine%20NoiseiéBEheet. pdf

A36. Is the sound from one tower audible from another tower?

ResponseWhether or not the sound of one turbine will be audible from the base of another turbine
depends on the distance between the towers, the direction of prevailing wartsfopography of the area.
For more information about the sound produced by wind turbines, see questions A5 and A34.

A37. If sound limits are set too stringently, could they effectively preclude usligle wind farm development in
Benzie and Maniste€ounties?

ResponseYes. For exampl&mmet County in Michigan has a current wind energy noise ordinance set at 35
dBAand a 40&foot height restriction. Some wind developers have contested that thde@gbellimit in

Emmet Countynayamount to exclusioary zoningpecause it may limit what could potentially be built

within the zoning boundariesWhile wind companies do raise tlesueof exclusbnary zoning when limits

of 35 dB\are proposed, many acousticians worldwide have independently begun tosceséeound a 35
dBAlimit as one that may reduce complaints to the levels most commonly expected to arise from new noise
sources. Also see the 2011 report iyavid M.HessleE (i Ms&sésSirig Saund Emissions from Proposed

Wind Farms & Measuring the Fermance off 2 Y LJ S (i S RwhiciNfoBi&Oduidahce to utilities and
developers abousuggested design goals for new projects, evaluating potential noise impacts from
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proposed projects through noise modeling and field surveys of existing conditidmeasuring the noise
emissions from operational projects to determine compliance with design goals or regulatory Tihets

NE L2 NIi O 2 yBasedlaR theiobsirield feaction to typical projeatt/nited States, it would be

advisable for any new pregt to attempt to maintain a mean sound level of 40 dBA or less outside all
NEAARSYyOSa I a ITyisraparbisalso avllable &y 3321 f ¢ @
http://www.naruc.org/Grants/Documents/Final%20full%20MN%20SERCAT%20rep%20with%20NARUC%?2
over%?20Hessler.pdf

It is alsamportant to note here that Oregon has a state noise limit of 18 dBer background ambient,
which has been set by convigon at 26 dB\ at night. Nearly all wind developments there must keep noise
to 36 dBA at night (which has generally meant meeting that limit all the time). Wind development is
booming in Oregon despite this standard. However, there is more open spaeettiza in many eastern
states.

Concerns and perceptions of soudd varyby communityIn some types of communities (where nearly
everyone is a working farmer or rancher), sound levels of Z0s#8m be more easily tolerated, while in
other types of commanities (where there are many people seeking rural peace and quiet, especially at
night), sound levels of 40éBnay trigger widespread disruption and concern.

A38 What are the noise level comparisons of windmill construction and producing into the poidewvith oil/gas well
construction and producing into the grid?

ResponseConstruction noise created by wind turbines is likely similar to other forms of construdtidior
operations, oil and gas purjpcks are relatively quiet during operation, andrsonatural gas wellheads are
basically silent. The loudest oil and gas noise source idedahethane compressor stations, which

operate 24/7, but these can be built inside housings that dampen the sound gr&¥ihd turbines during
operation are loudethan a dampened compressor station or any othemaomon oil and gas installation.

The wind off the blades of turbines is a bit over 100 decibels at the source, reducing rapidly in the first few
hundred feet, and more gradually after th&e response tguestion A5.

A40. In Blaine Township there are areas zoned residential or are predominately residential. What should be the setbac
from the residential areas so residents are not impacted by noise, both audiblewarfdequency?

ResponseWhen creatig zoning ordinances related to wind energy projects, distance setbacksaady
not used to lessen the effects of wind turbine noise. Instead, governments create noiseJiatitacksare
used to reduce any visual annoyance and safety ha&me .quesbons A15 and\16.

A41. What wind farm design and ambient factors other than setback can minimize the sound level at a receptor?

ResponseOther than setbacks, the main strategy used to reduce sound level is operational changes. This
includes reducing thepeed of blade rotation at times when noise is near the local limit, or shutting them
down entirely in problematic conditions. Most wind turbine manufacturers are working on new blade design
modificaions to slightly reduce noise.
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Theme: Wildlife
ID Leter: B

Original Questions:

1. Can flight paths of birds and bats be controll&® response belaw

2. Will migration patterns be studied for birds in the area of Lake Michigan, Bear Lake, Glovers Lake, Mud Lake, Arca
Lake, Upper and Lower Herring Lake#f it be a local Forest Representative or someone from Duke Energy who
g2dzZ Ry Ql ( NUzft See rdsyofsg belodl S I NB I K

3. Has the Duke project done a formal study of bird migration routes as related to the likely sites of the turbines? Are
there design pesibilities that would mitigate potential dangers to wildlife? Are flashing lights required at riglat?
response below

4. There are migratory flyways from Platt Lake, to Crystal Lake, Betsie Bay to Upper and Lower Herring Lakes and on
down to Bear and Glars Lake. What should be the setbacks of wind turbines from these lakes with migratory
flyways?Project specific

5. Can we mandate that nturbines be placed in the areas of migratory bird patBs? response below.
6. Why do bats get the bends near wind turbgPSee response belaw

7. If bats are killed in large numbers and the industrial wind projects are within orchards, what will be the impact on
the orchard from the loss of the bat populatiori®eyond scope of project.

8. Bats are extremely susceptible to wingtbines. Studies have shown they do not have to strike the wind turbine
AAYyOS GKS LINBaadz2NBE RNRL) OFdzaSR o0& GUKS oflFrRSa Ol dzasSa
that can be used to protect the bat populatio&2e response belaw

9. Isthere any real danger to wildlife? What about migrating birds? Do they know that birds have been and will be
killed by the spinning blades? Protected specigs@ response belaw

10. What will the action be if all the experts and all the planning indicatemaheffect on wildlife but it turns out
otherwise?Beyond scope of project.

11. Other than Altamont, could you identify other sites where there has been excessive bird and Ea&itsponse
below.

12. What is the impact of wind turbine sound on wildlifenig in the industrial wind project are&e response belaw

13. Is there a definitive or exemplar study available regarding the health and wildlife impacts, both positive and
negative?See response belaw

14. What is the typical time period that environmental dtas cover? One year to cover spring and fall migration
nesting and breading period$2e response belaw

15. Does environmental impact on wildlife, investigation, birds, etc. last for 1 year. Are there actual fixed studies done?
See responses to questions Bkl B14

16. The FWS recommends atleast-¥3 f S &aSdG ol O
F2NJ I LISNYAG G2 adrk1S¢ |
Protection AcP See response to question B18

17. We only have a few bald eagles. What can be done to protect tt&m?esponse belaw

18.2 Aff GKS RSGSt2LISNAE FLILX & F2NI I adGlF1Sé LISNXYAG F2NI S
of the Migratory Brd Treaty Act and the Endangered Species ABts?response belaw

19. Would the bats and bald eagles in the area potentially be threatened by the wind turlffessfzsponse to
question B9

20. How do ridge/valley sound and vibration affect fishery, birds, iat8laine TownshipBeyond scope of project;
could be answered in site specific preatiassessments

201 yO8 FNBY Fye | A
FAY ydzYoSNJ 2F o6FfR St
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21. Are there Best Management Practices for avoiding and/or mitigating invasive species proliferation caused by the
development? (For example, the developmentdirt roads can often spread invasive species from one location to
another).Beyond scope of project; site specific.

22. Are we allowed to enact ordinances that protect the wildlife habitats currently in our afeas?esponse belaw

23. Can the township requéror make it mandatory that the applicant follow all US fish and wildlife recommendations?
See response belaw

24, Can the township require the applicant to follow US fish and wildlife wind siting guidelisesfzsponse to
question B23

25. Can the township reqe that the applicant study the impact of wind turbines on bees and their pollination ability,
as well as bats3ee responses to questions B2 and.B26

26. Has the impact of industrial wind farms on beekeeping ever been researched? And what is that impait@ Do
revolving tower blades create a vortex that disorients bees and/or tears their wibgsPesponse belaw

27. Will the towers be lit in a way that will not attract migrating birds? What other protections will be considered for
birds?See response belaw

28. How many birds die from windmills compared to airplane, automobiles, or window paesPesponse belaw

29. What guidelines are being followed regarding effects on wildlife, in particular avian? Is anyone consulting with the
national Audubon organization? Repble sources/best experts must be consulted when any siting decision is
made. While the towers may be sited away from regular migration paths, there could be a problem with lights on
those towers especially with many towefsee response belaw

30. Are propments and developers aware that the Lake Michigan coast from Benzie to Allegan counties is declared an
important bird area by national Audubon? Rafts of 5,000 to 35,000taiter ducks are seen offshore regularly.
Wind tower siting in the lake must codsir this.Comment not question

31. What ramifications to our ecosystems would there be if many birds and bats are eliminated by large wind turbines?
Beyond scope ahis project

32. What are the known impacts from turbines, roads, power lines and other assddidtastructure, including but not
fAYAGSR G2 RAALI I OSYSYyd 9 | @2ARIYyOS 0SKI@A2NE | YR R
m KNeeds further clarification.

Questions and Responses:

These questions may have been recategorizeétka NS 2 NHI yAT SR®
gAft KIFI@S 06S8SSy SELXIFAYSR Ay NB
answered with one response.

{2YS YIé& KIFI@S 6SS
R dzy RSNJ GKS ahNRAIAYEE

B1. Can flight paths of birds and bais controlled?

Responselt would be difficult to control the flight paths of birds and bats, but being aware of the spaces
where the most migration occurs can help wind developers build in the least obtrusive spots. With more
knowledge about flight pa¢rns, wind facilities can be better placed to avoid collision with flying animals.
Radar can be used to track the movement of avian wildlife in specific areas, as discussed in a study called
0Assesing Impacts of Winé&nergy Development on Nocturnally Active Birds and Bats: A Guidance
DocumenE ¢ LJdzo f A Jo#r@Rof Vildlife M&n&gementhis study can be accessed at
http://www.nationalwind.org/assets/publications/Nocturnal MM _FindWM. pdf

B2. Will migration patterns be studied for birds in the area of Lake Michigan, Bear Lake, Glovers Lake, Mud Lake,
Arcadia Lake, Upper and Lower Herring Lakest\Mdla local Forest Representative or someone from Duke
Oy SNHE ¢K2 ¢g2dz RyQid GNHzZE & (1y2¢ (GKS I NBIK
ResponseAlthough the research team cannot comment on whether or not any studies will be carried out
for those specific areas, there has been some resedocte on the effects of wind energy on Great Lake
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bird populations. Thiecentd (1 dzZR& X Sy A Gf SR a2 AyR 9ySNHe&Y DNBI
comprehensively discusses potential risks to birds and recommends ways to avoid serious impact. This
research iavailable online ahttp://conserveonline.org/library/windenergygreatlakesregionat
guidelines/view.html

The US Fish and Wildlife Service has prepgredelines on wind turbine siting. Those can be accessed at
http://www.fws.gov/habitatconservation/windpower/wind turbine advisory committee.html

B3. Has the Duke project done a formal study of bird migration routes as related to the likely sites of the turbines? Are
there design possibilities that would mitigate potential dangers to wildlife? Are flashing lights required at night?

ResponseTheresearcti S Y A& y2i4 F6fS (G2 NBALRYR (2 aLISOATA
However,developing research has shown that there are ways to reduce collision rates by altering the desigr
and coloration of turbines. For instance, newer turbine mogdigch have less perching space lessen the
number of nesting birds near turbines. Other research suggests that painting visible designs on turbine
bladesc like stripes or solid colorshave helped reduce the number of fatalities. Ttional Wind
Coodinating Collaborativpublished a useful report which specificaliytlines some of these studies. The
owind Turbine Interactions with Birds, Bats, and their Habitats: A Summary of Research Results and Priorit
vdzSaldA2yaé NButbaesthis warkJhe fefoit i©avail&bke online at
https://www.nationalwind.org/assets/publications/Birds_and Bats Fact Sheet. .pHanwhile, their
more detailedMitigation Toolboxprovides summaries of various mitigation studies, accessible online at:
http://www.nationalwind.org/assets/publications/Mitigation_Toolbox.pdf

Flashing light are required on any structures higher than 199 feet, according to the Federal Aviation
Administration, in order to avoid airplane collisiorior a wind turbine farm, it may be possible to use lights
on the perimeter and not on every single turbine.

B5. Can we mandate that no turbines be placed in the areas of migratory bird paths?

ResponseMigratory birds are differentially impacted by wind turbines. See response below to question B9
for information about which birds are impactaahitigation and proection measures.

B6. Why do bats get the bends near wind turbines?

ResponseWhen a wind turbine spins, a small area of air pressure around the tips of the blades drops

At AAKGE &3z fONd& AS/FTF SO (ot AFFAGYEA f | NJ thoRgh ii iK indlearavRy batg/arel A N
attracted to wind turbines, as they fly through the low air pressure their lungs expand and fill withdiguid
phenomenon comparable to the bends in divers. The National Geographic reported on this phenomenon in
their2008F NIiA Of S a2 AyR ¢dz2NbAySa DAGS .l da GKS W. SyRa
http://news.nationalgeographic.com/news/2008/08/0808A%t-bends.html

More information dout bats and wind energy is available at the website of the Bats and Wind Energy
Collaborative ahttp://www.batsandwind.org/. This organization was formed in 2003 by Bat Conservation
International (BCI), the Uk and Wildlife Service, the American Wind Energy Association (AWEA), and the
National Renewable Energy Laboratory of the US Department of Energy (NREL).

B8. Bats are extremely susceptible to wind turbines. Studies have shown they do not have torstniaad turbine
aAyO0S GKS LINBaadz2NE RNRBL) OFdzaSR o6& (GKS ofl RSa Ol dzas
that can be used to protect the bat population?

ResponseAlthough more studies need to be completed in order to more congdlsidecide on the best

mitigation practices, some past research has shown that wind facility operation hours can be adjusted to

weather and other conditionto limit impacts orbats. For example, it is known that bats are most active

during times of lowwind periods, so wind farms could potentially operate less frequently during those

GAYSao | 26 SOSNE Y2NB NBaSI NOK Ydzad o0 WinRagig Ay :
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Interactions with Birds, Bats, and their Habitats: A Summary afdRels Results and Priority Questiéns | 1]
https://www.nationalwind.org/assets/publications/Birds _and Bats Fact Sheet fqrdhore detailed
information. This repot was prepared by the National Wir@bordinating Collaborative (NWCC). The
YAdaA2y 2F GKS b2// 2AfREAFS 22NJ] 3INBdzZLI A& adG2 AF
GAYRTMTGAT REATS YR GAYRTKLE 0A Gl §oldenyhuotéhierd dnsdeyftifichaddd dz
LJdzof A0 L2t A0e jdzSaliAz2yas o

In addition, more information about bats and wind energy is available at the website of the Bats and Wind
Energy Collaborative &ttp://www.batsandwindorg/. This organization was formed in 2003 by Bat
Conservation International (BCl), the US Fish and Wildlife Service, the American Wind Energy Association
(AWEA), and the National Renewable Energy Laboratory of the US Department of Energy (NREL).

Finaly, i KS @2 AyR 9y SNHEY DNBIG [F1S5a wS3IA2y It DdzA RSt
wildlife risks on page 39, available onlinéheip://conserveonline.org/library/windenergygreatlakes
regionatguidelines/view.html

B9. Is there any real danger to wildlife? What about migrating birds? Do they know that birds have been and will be
killed by the spinning blades? Protected species?

Responselt is widely understood that wind turbines do demonstrate some danger to flying birds and bats,
but studies have shown that in relation to other anthropogenic activities, wind farms present a substantially
lower risk. In the meantime, much sotéic research is currently being done on the most appropriate ways

to reduce and mitigate the harmfirhpactsthat do exist. For a summary of the issue and a description of
0KS NBaSINOK GKIFG Aa whdTyrHinedayerRGioniith Birflsy Bats, I ThSiMJI { 2
lFoAGEFEGAY | {dzYYI NB 2F wSa SrephddFis red idziciessibleé ffoliR  t N 2
https://www.nationalwind.org/asgts/publications/Birds_and_Bats Fact Sheet ,@afd was prepared by

the NationalWind 2 2 NRAY F GAy3 / 2tf 102N GADBS 6b2/ /0D ¢ KS
ARSYy(iATes RSTFAYyST RA&A0dzaaI YR GKNRdAK O2fft 62NJ
by seeking broad stakeholder involvement on scientificladdzo f A O LJ2f A O& |jdzSadA2ya.

In addition,thed 2 AY R 9y SNHe@Y DNBFG [F1S5a wS3IA2y Il f DdzA RSt
effects of wind development on wildlife, specifically bird and bat populations. It categorizes danger as direc
mortality (from flying into the turbine, for instance) and indirect through displacement, fragmentation, and
habitat loss. The study acknowledges the potential dangers to wildlife, but it also recomméigigion
measuresThis study is available onlinelatp://conserveonline.org/library/windenergygreatlakes
regionatquidelines/view.html

B11. Other than Altamont, could you identify other sites where thes been excessive bird and bat kill?

ResponseThe National Wind Coordinating Collaborative has published several graphs which depict the
mortality rates of raptors, all birds, and bats on numerous wind farms across the country. Refer to page 3 of
owind Turbine Interactions with Birds, Bats, and their Habitats: A Summary of Research Results and Priority
v dzS & G A 2hyfps: Bwévw. hatiorialwind.org/assets/publicions/Birds_and Bats Fact Sheet .pthis

report was prepared by the National Witbordinating Collaborative (NWCC). The mission of the NWCC

2 Af RTEAFS 2 2NJ INPRAF MyaS X1 1RA A REBYHA FlIey R I KNR dzZIK 02 ¢
GAYRTKFIOAGEG AYyGSNI OGA2Yy Aad&adSa o8 a8S1Ay3 OoNBIEF
jdzSatGA2yaé o

B12. What is the impact of wind turbine sound on wildlife livinghe industrial wind project area?
ResponseAlthough the effect of turbine sound on wildlife is not yet fully understood, existing knowledge of
animal hearing suggests that some wildlife may be affected by the sound frequencies generated by the
turbinesd {2YS aidzRASa akKz2g¢g GKFG FNRBY FFENI RAalGlIyOSa
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turbine, increasing the likelihood of collision. Others link noisy habitats to problems with bird mating,
communication, or nesting, but there have been no direcnclusive studies of thenpactsof wind facility
Yy2AaS 2y GAfREATFSO C2NJ I ONARST lylfeara 2F az2ys
NBLEZ2NI OFffSR a¢KS 9FFSOGa 2F b2AaS 2y 2AfRfATFSE
http://www.fws.gov/windenergy/docs/Noise.pdf

B13. Is there a definitive or exemplar study available regarding the health and wildlife impacts, both positive and
negative?
ResponseTheJournal of Wildl# Management.Jdzo f A a KSR | addzReé O f tESaRgy a ! a
Development on Nocturnally Active Birds and Bats: A Guidance Dociimémith assesses the potential
impacts of wind farms on bird and bat populations, looks at fatality rates of thieseies, determines the
causes of these deaths, and recommends methods to reduce future mortality. This study can be accessed ¢
http://www.nationalwind.org/assets/pullications/Nocturnal_MM_Final WM. pdf

Also se responses to questions BB3and B12

B14. What is the typical time period that environmental studies cover? One year to cover spring and fall nmgration
nesting and breading periods?

ResponseThe time griod covered by environmental studies and environmental impact assessments varies
from place to place, and depends on what is being researched and the amount of time and space under
aiddzRRe o I O02NRAY3 (2 G(KS I-BzérgyDédpmenton ddctardafyiatikey 3 L
.ANRA YR . FG&Y IconddrdefioR susi€)sS whick abededyhBugtédéby developers to assess
the impact of their wind farms, are often carried out in less than a full or active season. However,
depending on the gien species being studied, one season or one year of data may not pemadgh

information or observationabout potential impacts. This document is available at
http://www.nationalwind.org/assets/publications/Nocturnal MM _FirdWM.pdf

B17. We only have a few bald eagles. What can be done to protect them?

ResponseThere have been numerous recommendations proposed for ways to reduce raptor collision rates
with wind turbines, many of which are being employed on new and developing wind farms. Pre
construction evaluation of proposed wind farms can help predict and avoid much of the potential for harm;
considerations like location, structure, and design can aklasignificant affect. For instance, it appears

that siting turbines out of raptor habitats, building wind farms in areas of low prey density, painting the
blades of the turbine with a distinct pattern, or using newer and larger models can all redudartger to

NI LJI2NB® C2NJ Y2NB AYF2NNI GA2Y ®ibd TuiditeSnyeiadtions with” A A -
Birds, Bats, and their Habitats: A Summary of Research Results and Priority Qéiesgioris This report is
accessible ahttps://www.nationalwind.org/assets/publications/Birds_and_Bats Fact Sheet, grtfwas
prepared by the National Win@oordinating Collaborative (NWCC). The mission of the@IWitllife

2 2NJ] ANRdzL) Ada a2 ARSYUGUATeI RSTAYSs: RAaOdzaasz FyR
AYGSNI OGAz2y AaadzsSa o& aSS{Ay3a oNRBIR adlr{1SK2t RSN

J

Additionally,the USFish and Willife Servicehas@® NI ¥4 9 3t S / 2y aSNBIF A2y tf
available for public comment. The report has developed a method to calculate compensatory mitigation for
the loss of golden eagles caused by wind power. See section F of the repoh isvavailable at
http://www.fws.gov/windenergy/docs/ECP_draft guidance 2 10 final clean_omb.pdf

B18.2 Aff (KS RS@St 2LISNE | LILIrad specieddf birdscarnidbdts$eé thelyBilNJgt baiin F 2 NJ
violation of the Migratory Bird Treaty Act and the Endangered Species Acts?
Response2 KAf S (GUKS RSOA&A2Y (G2 FLILX & F2NJF adGlk1S¢ LIS
the U.S. Fish and Wliife Service (USFWS) does allow for-fexteral activities which have the potential to
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impactendangered species to apgdiyr such a permit. This allows those groups to carry out their projects
without technically violating the terms of the Endangere®SpA Sa ! Ol @ ¢KS ! {C2{ L
| 2y aSNBIF GA2Y tflyé dzyRSNI {SOGA2Y wmn 6F06mMUI$. 0 21
availableabout such permits and the circumstances under which one may be granted. That document is
available athttp:/library.fws.gov/Pubs9/hcp_section10.pdf

B22. Are we allowed to enact ordinances that protect the wildlife habitats currently in our areas?
ResponseYes, subject to the limitatiandiscussed generally ieasponse taQuestion D1. For an example,
see the model wind energy zoning ordinance discussed in D4, which requires that wind turbines be designe
to mitigate the impacts on avian and wildlife. In particular, with regard to #&gldlownships should take
care to avoid regulating in areas peenpted by state or federal law.

B23. Can the township require or make it mandatory that the applicant follow all US fish and wildlife

recommendations?
ResponseThe guidelines published Iyge USFWS are voluntary, and more specific requirements and
regulations are mandated at a local levelonasty& (i 4GS ol aAa®d tKSaS NBO2Y

to assist Service staff in providing technical assistance to the wind energy industgideoaminimize

AYLI OGa G2 S6AfREAFS YR GKSANI KFoAGEFEG&aE o6Fa RSacC
LYGSNAY DdzZARI YOS 2y ! @2ARAY3 | YR alkghidbdelah y3I 2 Af F
http://www.fws.gov/habitatconservation/wind.pdf. Townships can enact ordinances to protect wildlife.

See response to question B22.

B 26.Has the impact of industrial wind farms on beekeeping ever been researched? And what igoihe®imo wind
revolving tower blades create a vortex that disorients bees and/or tears their wings?

ResponseWehavenot located any scientific studies on the topi@Vhile we have excluded discussion
threads in all other responsegiven the general laalf information on this topic, ithis case we suggest
visitingthis discussion thread by amateur beekeepers which discussdsdaton of hives and how high
beesfly. Seehttp://www.beesource.com/forums/showthread.php?2175Mind-FarmsTurbinesand-Bees

B27. Will the towers be lit in a way that will not attract migrating birds? What other protections will be considered for
birds?

ResponseStudies have showthat tower lights do not increase bird mortality rateThe lights are required
by the Federal Aviation Administration for structures above 199 feet to avoid airplane collision with tall
structures. The red stroblike flashing poses no apparent dange2 06 A NR& ®iNd Torbided & ¢ K
LYGSNrOGA2ya gAGK . ANRAX . FGasx FYyR GKSANI I FoAGLE(
report cites several studies which look further into this phenomenon. This report is accessible at
https://www.nationalwind.org/assets/publications/Birds_and_Bats _Fact Sheet, goafwas prepared by
the NationalWind Coordinating Collaborative (NWCC). The missionofthe N 2 A f Rt AFS 2 2N
ARSY(iAFe:E RSTFAYS:I RA&AO0dzaaz FyR GKNRBdAAK O2fflo62N
08 aSSTAy3a oNRIFIR aidl {SK2f RSN Ay@2ft @SYSyG 2y &ao0aA

To read more about other mitidion strategies, see the response to question B3.

B28. How many birds die from windmills compared to airplane, automobiles, or window panes?
ResponseAlthough data about how many birds die from human activities is limited, the estimates show
that bird deaths from wind farms are significantly lower than deaths from other anthropogenic sources. A
study on collision mortality rates in birds puts the actual danger of wind turbines in context by comparing
them to other causes of death. Theirresults éezsgy Ay GKS GFofS o0St26T F2I
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http://www.fs.fed.us/psw/publications/documents/psw_gtr191/Asilomar/pdfs/102942.pdf These

findings were written by wildlife experts and published in a US Forest Service technical tefgort.

important to note that turbines do require power lines those totals are not mutually exclusive.

Summary of predicted annual avian mortality.

Mortality source Annual mortality Percent

estimate composition
Buildings 550 million 58.2 percent
Power lines 130 million 13.7 percent
Cats 100 million 10.6percent
Automobiles 80 million 8.5 percent
Pesticides 67 million 7.1 percent
Communications towers 4.5 million 0.5 percent
Wind turbines 28.5 thousand <0.01 percent
Airplanes 25 thousand <0.01 percent
Other sources (oil spills, oil seefishing not calculated not calculated
by-catch, etc.)

B29. What guidelines are being followed regarding effects on wildlife, in particular avian? Is anyone consulting with the
national Audubon organization? Reputable sources/best experts must beltmhsthen any siting decision is
made. While the towers may be sited away from regular migration paths, there could be a problem with lights on
those towers especially with many towers.
Response:The U.S. Fish and Wildlife Service has a list of recomedeguaidelines for wind developers in its

G{ SNBAOS

LYGSNRAY DdzA RIFyOS 2y

http://www.fws.gov/habitatconservation/wind.pdfandK | a
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D dzhtR:Sviwiv ¥inS.dog/\irtighérdyMd®s/WEG July 12 %202011)pdf

While compliance to these guidelinesnot required, many states and individual developers choose to
follow them in order to lessen the impact on wildlife. Furthermore, a variety of local and national
organizationg; like the Audubon Societyhave suggested ways to reduce the wildlife impafotvind farms

6asSsSy G¢KS

aAOKAIl Y

| daRidYo 2yA y[RR BAJENIDRA yWSS ADRSt yuSiNa 20yS

at http://www.michiganaudubon.org/file.../9e56686-29a0-4eec9005bddade0a905® The decision to

follow such suggested guidelines is ultimately that of wind developer.
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Theme: Health and Safety
Theme ID Letter: C

Original Questions:

rPwDNPE

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

What does the scientific literature say about the health/mergtiects of shadow flicker3ee response below.

What are the effects of people who experience shadow flicker in a hd@eefzsponse taquestion C1.

Is there a safety hazard if turbines cast shadow flicker over a road or higligay®sponse below.

Whatare the scientifically documented effects of shadow flicker on those living and working in proximity to wind
turbines?See response to C1

Have the people who will be living near these windmills been informed of theSsileF SOid Ol f f SR W& K
This is the constant shadow/light/shadow/light that is very visible (and annoying) inside a home when the home is ir
the shadow of the windmillComment not question.

How much of each day and at what distance would a resident living or employee workingimipyr@o a wind

turbine experience shadow flickeBeeresponseto question C8.

How many hours are appropriate for shadow flicker on a resider®@e&esponse taquestiors C1 and C8.

2 KSy GKSNB Aa F aFt A0l SNE LINE ity Sow mank daiis alyehrid&eOthisioccr? Y S
and for how long each day®ee response below.

2KIFG gAft 06S R2YyS (2 LINRGSOO 26ySNB | YR K2 YBagectl yR f
specific

What kind of liability does the developeate if blade throw or failure causes damage to life or propesy@

response below.

For a turbine with a hub height of 330 feet, and a total blade tip height of 485 feet, what is the theoretical limit for
ice throw?Seeresponseto question C12.

Ice throwin northern climates is an issue. How do you calculate a safety zone to prevent injuries from ice throw?
See response below.

Has the icing effect been taken into account during our long wintdes®Isfurther clarification, but ese responseto
question C2.

528a fAQAY3 6AGK | ¢6AYR UGdz2NDAYS NBFffe | FFSOG LIS2LH
environmental factorsBee respons® All and A27.

Please present honest and truthful studies that these turbines can be harmful to healtimairis and people.

Those studies are out there, please present both sides. Will you show both sides of the coin? Flicker effect, noise,
sleep deprivation, etdComment not gestion.

The health haza[ds as we get older are alreal concern for us, plgs thw@gdg sognd that these will generate.

tf SIFAS R2y QU NdXzAy 0KZXanmigrdziodgysiiontf AGUGE S U2y d 6! NOIF RA L
Why does the wind industry continually try to discredit the physicians and audiology professionals studying wind
turbine syndromeZ omment no question.

| 26 R2S& GUKS (G26yaKAL) 0621 NR IgXonflitingitéstinRr®y refardindi naedlicald O2 Y L
impacts?Beyond scope of project. Project/township specific.

IftheNBS Qa | (Gdz2NDAYS FANB FyR Al thedisv8aper be héldiréspomsiblgad | y R
response below.

Who is responsible for any ecological, physiological, or medical consequences oBwjmd? the scopef this

project

. What is the speed (MPH) of the blade tips at maximum revolution for a 433uUdwne? See response below.
22.
23.
24.

What is the maximum wind speed that contemporary turbines are designed to withstamelPesponse below.
Are the fumes toxic if one of these catches fi® response below.

Can the township require that utility grid systerhave fire suppression systems since there is no fire equipment
that will reach that highBee response below.
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25. The wind industry says that wind turbines do not cause health effects, numerous doctors and studies provide
evidence of health impacts. Shoultetwind industry use residents as guinea pigs or should definitive medical
studies be completed before wind developers are allowed to be bGithment not questin, but £eresponse
below toquestion C14.

26. Re: Ethics of the Wind Industry in regards to diemissal and denial of any ill effects on people living within the
wind project footprint. This is a fundamental public health issue. Rather than be responsive and better understand
exactly what the effects are in order to determine appropriate sitingwhind industry in general seems to be taking
the stance that there are no ill effects. It cannot be ignored that people do have problems associated with living in
close proximity to large wind facilities. Ardepth and scientific inquiry needs to be gued regarding rural wind
farms and health effects. How can a community or an individual help to initiate such an inQairy@ent not
guestion, but se response below.

27. What types of insurance and how much per turbine should the township require for tieedeiveloper to carry?

See response below amdspon to D9 for general information about township insurance.

28. What percentage of people living within 1500 foot of a large industrial turbine reported sleepSess2sponse
below.

29. The ordinance should spify that Duke or subsequent owners will reimburse the township and its residents for any
costs associated with handling any turbiredated emergencieg e.qg. fires started in turbines, et€omment not
guestion.Project specific

30. Do industrial wind turlmes interfere with emergency communicationSe response below.

31. What would the impact of the wind turbingenerated noise be on people, pets, and wildli&2 response below.

Questions and Responses:

These questions may have been recategorized ghdiB | y AT SR® {2YS Yl & KI @S 688§
gAft KIFI@S 06SSy SELXIFAYSR Ay NBR dzyRSNJ GKS ahNRIAAYFE
answered with one response.

Cl What does the scientific literature sapout the health/mental effects of shadow flicker?
ResponseShadow flicker is a relatively weihderstood wind energy phenomenoihen rotating turbine
blades cast a shadow over a building, the changing in light intensity is called shadow flickesualhys
occurs for a period in the evening or morning when the sun is at a low angle in the sky. Shadow flicker does
not occur on cloudy days or when the turbine is not operatBigadow flicker has beenl@ngstanding
concern in Northern European coursi like Norway, Sweden and Finland where the high latitude and low
sun angle exacerbate the effect.
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Representation of Shadow Flicker Impact

sl

Image CreditAmerican Wind Energy Association

Shadows that fall on a hommay be disruptive andonstitute a nuisancdt is a common concern that

shadow flicker may induce seizures in people with epilepsy, but the frequency of the flickering effect is too
slow to cause a reaction. Various epilepsy advocacy groups, including the British group Epilepsy Action, ha
not found evidence that wind turbinesspecially larger wind turbines, could induce a seizure. Current
research suggests that the risk to human health from shadow flicker is quite mifiaradther health

effects, see response below to question C14.

There areseveralways to mitigate the effet of shadow flickerBecause the area affected by shadow flicker
can be reliably calculated (because the position of the sun and the height of the turbine are known on any
given day), developers can choose wind turbine locations that will not aadessiveshadow flicker on a
dwelling, usually at least 1000 feet from a dwelliMyhen the shadow of a wind turbine does fall on a
dwelling, it usually does so for a short period of time, often no greater than 30 nsnnitdne worst case
scenario This meas that the wind turbine could be turned off during periods when shadow flicker becomes
a nuisance. In addition hysical barriers, including treesan be used to mitigate the impact.

For additional information, see the section on shadow flicker in tagoXal Acalemy of Sciences
LJdzo £ A (Envirdni@eyital Impacts of Wind Energy ProjécEhis is accessible at
http://books.nap.edu/openbook.php?record id=11935&page=160

Also e questions C3 and C8 for more about shadow flicker.

C3. Isthere a safety hazard if turbines cast shadow flicker over a road or highway?
Responself a turbine is close to a highway, the movement of the large rotor blades and possible resulting
flicker can distract drivers when they drive beneath the shadéiewever, ve did not discover evidence of a
documented death as a result of distracted driving near wind turbines. This risk can be reduced by
increasing the distance between turbines and roads. laes| for example, it is recommended that
turbines besetbackroads at least 300 meters, or about 1000 feet, from putdads

For more on shadow flicker, see questions C1.
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and for how long each day?
ResponseThe duration of shadow flicker varies greatly depending on a dw&|prgximity to a wind
turbine, latitude, weather patterns (including frequency of days when it is both windysanny at the
same time) and any barriers blocking the shadow of the turbine. Shadow flicker does not occur when the sk
is cloudy, there is no wind, or at night. In worst case scenmaioning a dwelling could benpactedby
shadow flicker for up to aalf an hour per day for several weeks during the winter when the sun is low in
the sky.

Wind developersan use modeling softwate calculate where the shadow of wind turbines is likely ta fall
During the siting process the preparation of an envanmental impact assessment, developers can use this
information to site wind turbines in a way thatinimizesshadow flicker foresiderts.

Ottawa CountyMichiganhas issued a model wind ordinance that local governments can choose to adopt

or modify. Themodel ordinance requires windevelopergo analyze shadow flicker to determine where the
shadows would fall and for how long over the course of one year. It also mandates that shadow flicker on ar
occupied building not exceed 30 hours per year.

For additonal information, see the section on shadow flicker in the National Academy of Sciences
publication 6cEnvironmental Impacts of Wind Energy Projectkhis is accessible at
http://book s.nap.edu/openbook.php?record id=11935&page=160

For more on shadow flicker, see question C1.
C10. What kind of liability does the developer have if blade throw or failure causes damage to life or property?

ResponseThe developer hafl liability bagd on tort or personal injurdue tonegligence, and possibly on
the basis of a nuisance condition to adjacent landowners.

C12. How do you calculate a safety zone to prevent injuries from ice throw?
Responsed L OAy 3¢ 2F oAy R { dzNgificyn8teotofodicll Soaditi@n©whezdlZilayezgfR S N.
AOSs> Ol 4 f BRNa expodes surface, such as tades of a tall wind turbindce throw potential
is calculated using blade length, hub height, blade shape, and rotor speed and will varpbalsese
parameters. Risk for injuries from ice throw is at its greatest when the turbine is at rest and construction
workers are working around the base of the turbine. A British study calculated that the risk of being hit by
ice throw while within 230 raters (750 feet) of a wind turbine is slightly greater than the risk of being struck
by lighing within that same aredlhis ice throw study was completed by a British renewable energy
consulting agency. This is accessiblbtat:// easthavenwindfarm.com/filing/feb/ehwimnl-reb4.pdf

Modeling software programs calculatiee zonein whichice throw may occur. During the siting process
and/or the preparation of an environmental impacgsessment, developers can use this information to site
wind turbines in a way thaninimizes this risk toearbyresidents angroperty.

C19. Ifthere's a turbine fire and it causes a wildfire and destroys property can the developer be held regonsi
ResponseYesif negligence and tort liability, or nuisance conditions get out of control and cause damage.

C21. What is the speed (MPH) of the blade tips at maximum revolution for a 495 foot turbine?

ResponseThe maximum speed of the blade tiparies greatlyfor large-scale wind turbines from about
130mph to 230mph depending on the size of the turbine. The tips of the blade will always move many times
faster than the inner edge of the wind turbine blades. The maximum blade tip speed for eadeiso
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minimize risk of a wind turbine being knocked over. (For moreutiout speed, see question CRThe
maximum speed of the blade tips in milesr hour can be calculated by multiplying the rotor diameter (in

YSGSNEOS o6& LA 6- 03X o0& GKS YIFEAYdzY NB@g2tdzirazya |

C22. What is the maximum wind speed that contemporary turbines are designed tetaid?
Response! f £ Y2 RSNY 6AYyR (dzNbBtAy S a& &R Bped atAlich e ¢ A U K
turbine blades begin to rotate and produce electricity, typically around 10miply” Rut-#dzi atiSeS R & €
wind speed at which the turbineutomaticallystops the blades from turning and rotates out of the wind to
avoid damage to the turbine, usually around 55 to 65 mph. It is extremely rare for wind turbines to be
knocked over by high wingpeed.The cutout speeds vary by manufacturer and turbine modéiat
information is widely availableut depends on the particular turbine model.

C23. Are the fumes toxic if one of these catches fire?
ResponseAccidents involving fire in modern wind turbines may occur in the nacelle (where the gear box
and generabr are), on the tower of the turbine and in a transformer substation on the ground near the
wind turbine. The greatest source of fire risk to wind turbines is after lightning strike, but technical
malfunctions can also contribute to a turbine fire. Windeegy companies and developers are particularly
motivated to reduce fire risk because an accident can result in months of lost revenue and damage the
reputation of the company.

We did not come across any definitive statistics on turbine fire2009, theCaithness Windfarm

Information Forum, seeking to catalog all wind turbine related accidents, estimated that there had been 122
reported wind turbine fires in the history of modern wind energy. This may be an underestimate of the
actual number of fires bexisemany maygo unreported.

The primary flammable fluid in wind turbines is hydraulic braking fluid. On large wind tutheresnay be

up to 750 liters (200 gallons) of this fluid in the nacelle of the wind turbine. While it is likely that inhalation
of burning hydraulic fluid or any other fire smoke would be harmful to human health, the height of most
wind turbines makes it unlikely that anyone besides a maintenance worker would comdirietbocontact

with the smoke from a turbine fire.

For more infomation, seehis Fire Protection guide from@erman wind turbine insurance agency
availeble atwww.imia.com/downloads/external _papers/EP43 2009.pdf

Anarticlein Wind Systems magae descibeswind turbine fire risk and variousuppression systenthat
exist This article can be found atwvw.windsystemsmag.com/article/detail/136/turbinére-protection

For more about fires in wind turbines, see question C24.

C24. Can the township require that utility grid systems have fire suppression systems since there is no fire equipment
that will reach that high?

Response As discussed in the response twegtion D1, townships have broad authority to regulate in areas
related to the public health, safety, and welfare, so long as the regulations are reasonable and not
preempted by state law. If a township determines that wind turbines impose an additionalusual fire
related risk, they could adopt additional reasonable regulations addressing the risk so long as the regulatior
did not directly conflict with state regulations or fall within in a subject matter that is already heavily
regulated by the sta.
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Most wind turbine manufacturers build a fire suppression system into the design of a wind turbine without a
specific law requiring that it be done. There are many designs of fire suppression systems in wind turbine
models and the particular systemadwill depend on the size, type and manufacturer of the turbine. These
systems usually both detect the presence of a fire and automatically release a fire suppressant, such as
carbon dioxide gas, into the nacelle of the turbine. A descriptiomiiod turbine fire risk and various
suppression systems avdila can be found awwww.windsystemsmag.com/article/detail/136/turbinére-

protection.

Local and state governmentsin also train their fire fighting forces in correct protofmirespondngto a
wind turbine fire. An examplef amemo released in the province of Ontaridanada can be found here:
www.ffao.on.ca/documents/content 310.doc

For more about fires in wind turbines, see question .C23

C26. Re: Ethics of the Wind Industry in regards to the dismissal and denial of any ill effects on people living within the
wind project footprint. This is a fund@ental public health issue. Rather than be responsive and better understand
exactly what the effects are in order to determine appropriate siting the wind industry in general seems to be
taking the stance that there are no ill effects. It cannot be ignahed people do have problems associated with
living in close proximity to large wind facilities. Ardpth and scientific inquiry needs to be pursued regarding
rural wind farms and health effects. How can a community or an individual help to initietteasuinquiry?

Response Theresearch team cannot speak to the ethics surrounding the development of wind energy
projects. To datethere has been no large scale epidemiological study comparing the health of people who
live near wind turbinesvith that of people who do not (See question C14). Such a study could be conducted
by aresearchheamthrough funding either fronan academic center, foundatiar a federal source likthe
National Institutes of HealthThe resuls of such a studyould likelybe pulishedin a peefreviewed

academic journal, which would mean the study wolikély adhere to strict methodological and ethical

codes and therefore produamore reliableresults.

The American and Canadian wind industry associations commissioned a stodystigate the peer
reviewed literature on thalirect, physiological impacts of the sound levels themselves (in essence, it was
addressing the idea of Wind Turbine Syndroniéis 2009 study by a group of medical doctors and
acoustical experts found thahere is no evidence that the audible or sahdible sounds emitted by wind
turbines have any direct adverse physiological effects. That study is available at
http://www.awea.org/learnabout/publications/upload/awea and_canwea sound_white paper.pdf

C27. What types of insurance and how much per turbine should the township require for the wind developer to carry?
ResponseThe insurance should cover genal and property damage claims, and exclusions in the policy
should be very carefully studiedLimits should be as high as the potential damages ts@®s or property
with an estimate of the number of people in homes or working or traveling within affeiak to determine
the cap for aggregated clainfag. $3-5 million per person, $2@5 million per incident

C28. What percentage of people living within 1500 foot of a large industrial turbine reported sleep loss?
ResponseThere is competing evidea@bout the impact of large scale turbines on sleep lbegdate, there
has been no large scale epidemiological study comparing the sleep disturbances of people who live near
wind turbines and people who do not (See question CIHgre are calls from vimus organizations to
undertake such a study.

¢KS 22NIR ISFHEGK hNBIYATIFiIA2yQa abA3IKG b2raasS Ddz
wind turbine noise) and their sleep and health effects:
www.euro.who.int/__data/assets/pdf file/0017/43316/E92845.pdf
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There are anecdotal accounts of sleep libsg have been reportedby residents living near some wind

turbines Sleep losis one of the symptoms addressedlbyA y I t ASNLIR2AY (G Ay KSNI @2
{ @Y RNRBYS¢ ® 5 Nlepdrtd tBaNtvaghirdg af Qe tesh gtorid, fourteen out of twenigne
AYRAQGARdzZE £ 8% LINBASY i SR NARAY Wid2MD »\6DH aA&BLID2 yadHE |
http://www.windturbinesyndrome.com/

Other sleep experts, associated with Dr. Pierpoint, have claimeddhatrequencyvibrations of large scale
wind turbines is more disruptive to sleep than traffiircraft and industrial noes

C30. Do industrial wind turbines interfere with emergency communications?
ResponseElectromagnetic interference (EMI) is where the towers or blades of a wind turbine change the
direction or block entirely the transmission of signals from TV statmeisphone towers, military or other
radar and potential emergency communication that travels along these pathways. A disruption to
communication due to EMI could clearly be a hazard in the event of an emergency situation. Different types
of communicatiorare affected differently by the presence of wind turbines. AM and FM radio and cell
phone signals are not significantly affected by the presence of wind turbines, but TV broadcastm-oint
LRAYG 64GRANBOG fAy]é0 NI Rigraptedibyihe/pieyehce af viadfuEbinésyDRe NJ
to the fixed nature of these types of transmission, however, careful siting can avoid the majority of potential
EMI and also avoid disruption of emergency comroation and other transmission.

For a more detdéd explanation of electromagnetic interference, see #eetion on this topic in the
National Academy of Sciences publicatitmvironmental Impacts of Wind Energy Proj€ttsm page 169),
accessible ahttp://books.nap.edu/openbook.php?record id=11935&page=169#p20012f909970169002

C31.What would the impact of the wind turbingenerated noise be on people, pets, and wildlife?
ResponseThe environmentalfgects of wind turbine noise areontroversial, complex and inconclusive. New
research on the topic is emergingor nore information, see section A on Sound/Noise and section B on
Wildlife.

These sources provide basic information on the science behindtwibihe noise as well as the policies and
controversy surrounding it:
- The Acoustic Ecology Institute has produced one fact sheet and twerigth reports concerning
Wind turbine Noise:
- Wind Turbine Noise Fact Sheet:
www.acousticecology.org/docs/AE1%20Wind%20Turbine%20Noise%20FactSheet.pdf
- G2AYR CINXY b2A&aS wnmmzE {OASYOS IyR t2fAO0
www.acousticecology.org/wind/winddocs/AEI_WindFarmNoise2011.pdf
- G2AYR CINXY Db2A&SY Hnnd AY wWSOASgEY
www.acousticecology.org/docs/ABNindFarmNoise 2009inReview.pdf
- DNIYR *lfttSe {GFrGS | yAGSNERAGEQA 2AYR . NARST |
wind turbines:www.gvsu.edu/wind/projectdocuments3.htm
- TheMinnesota Department of Health produced a report of the Public Health Effects of Wind
Turbines, which gives more information about sound created by wind turbines and its affect on
humans:http://energyfacilities.puc.state.mn.us/resource.html|?1d=24519
- G9Y@BANRYYSYyUGlrf LYLIOGA 2F 2AYyR 9ySNH& tNRra2SO
which gives more detail about the level and type of noise that wind turbines produces:
http://books.nap.edu/openbook.php?record id=11935&page=157

32


http://www.windturbinesyndrome.com/
http://books.nap.edu/openbook.php?record_id=11935&page=169#p20012f909970169002
http://www.acousticecology.org/docs/AEI%20Wind%20Turbine%20Noise%20FactSheet.pdf
http://www.acousticecology.org/wind/winddocs/AEI_WindFarmNoise2011.pdf
http://www.acousticecology.org/docs/AEI_WindFarmNoise_2009inReview.pdf
http://www.gvsu.edu/wind/project-documents-3.htm
http://energyfacilities.puc.state.mn.us/resource.html?Id=24519
http://books.nap.edu/openbook.php?record_id=11935&page=157

Theme: Township Governance
Theme ID LetterD

Original Questions:

1.

10.

11.

12.

13.

14.
15.

16.

17.

18.
19.

What type of authority do townships have to regulabed control wind farm developments3ee response
below.

How do townships ensure corporations are doing business within an ordin&seefesponse belaw

Will Township officials for both Manistee and Benzie counties have ordinances in place to ntasagad
turbine industrial developmentProject specific, but see responses below to D1 and D6.

Should both counties have the same elements in their ordinances to address similar problems if theypadse?
response below.

What right does a townshipave to make ordinances? How are these rights defendizg/»nd scope of project,

but see response to D6.

2 KIFG A& GKS LINPOSaa FT2NJ 0KS (26yakKALIQa RSOAaAZ2YaA
have signed personal contracts wiituke; however, | have strong concerns about Duke signinglisaiosure
contracts with any township official who will be making decisions about any ordinance regarding wind turbines.
It is definitely a conflict of interest and raises questions of ethias. ah attorney reviewed this issue? Any

official with a signed contract should recuse him/herself from any votes related to the Gale project. | am not
accusing anyone of misconduct, but the potential situation raises serious conEemsesponse belaw

From such protections stipulated in wind royalty lease arrangements, can the local authority imposa#ts

Are such stipulations ever used for other kinds of developmesnich as shopping malls, industrial applications
such as gravel pits, processingmita amusement parks or other large developments that strongly affect the

local landscape3ee response belaw

26 NB NAIKGEA 2F O2NLRNI GA2ya FyR (2 6y dBbidicop@?2 v
of project, but see response belaw D9.

Will our townships be able to defend against intimidation tactics by wind developers? Are there funds available
on the state or federal level to defend our enacted ordinanc@s® response belaw

What kind of language can be put in the townsbidinance to protect itself from an applicant going bankrupt
during the lease/install, etc.3ee response belaw

What kind of language can be put in the township ordinance to protect itself frorrpnojgct pull out? For
example, if subsidies are taken ayand the company decides to stop the projedte response beloto

question D10.

How can a township protect itself from a large corporation suing and bankrupting the township in order to get
what it wants?Beyond scope of this project.

How do townshipsN2 1 SO GKSYaSt @gSa tSartte FTNRY fAFOoAtAGR
wind turbine and it results in sleep disturbance and eventually health eff&s?esponse belaw

What is the liability and exposure to officiald@eds furtler clarification.

Regarding planning, zoning, and permits, what type of legal and financial liability exists for local units of
government, for the unit and individual elected officialB2yond scope of project, bsee responses below to
D10and D13.

Whoin the townships is qualified and who will work with the energy company and stand up to it/negotiate as
need be on behalf of the township? Is this job too big for the people we have available now. Will the township
have to spend money on more lawyers, sahants, etc.See response belaw

How do officials ensure they are educated on issugs®ie judgment.

Should townships go to other communities for best practiceés@ response below.

Are we allowed to enact ordinances that hold to a specific visimuptownships even if it does not include
industrial wind energy generation facilitieS2e response below.
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20. Should township officials be allowed to be leaseholders, people who benefit from the decisions made about
wind energy, can they hold leases and edimect money from them when they are overseeing them? What are
the safeguards against corruption, if that is what the above is? We should define "corruptionSdiestesponse
below.

21. Will there be a public hearing regarding the placement of these ted#rPublic comments welcomeB®oject
specific.

22. (formerly G10). Can the township restrict already conserved property in any 9e/Pesponse below.

Questions and Responses:

These questions may have been recategorized and reorganized. Some may havéhgeh (12 | y2 i KSNJ a i
gAftt KIS 0SSy SELXIAYSR Ay NBR dzy RSNJ G KS GhNAIAYFf
answered with one response.

D1. What type of authority do townships have to regulate and contraldMarm developments?
ResponseTownships have broad authority to regulate the use of land and structures, including windmills,
through zoning, as authorized by the Michigan Zoning Enabling Act. In general, the zoning power is used tc
regulate landuses, and not the activities themselves, although the impacts or risks from activities of a land
use may be considered in establishing restrictions and standards. All restrictions on wind farms in a zoning
ordinance must be reasonable and rationally relatec legitimate governmental interest, such as
protecting the public health, safety, or general welfare.

The Michigan Zoning Enabling Act specifically recognizes the following valid purposes for the regulation of
the use of land and structures: meetitite needs of the state's citizens for food, fiber, energy, and other
natural resources, places of residence, recreation, industry, trade, service, and other uses of land; ensuring
that use of the land is situated in appropriate locations and relationshipging the inappropriate

overcrowding of land and congestion of population, transportation systems, and other public facilities;
facilitating adequate and efficient provision for transportation systems, sewage disposal, water, energy,
education, recredbn, and other public service and facility requirements; or promoting public health, safety,
and welfare

Zoning is also subject to other applicable limitations. For example, iethdation of wind turbiness

different or more stringent than theegulation for other similar uses, then there must be a reasonable
justification for treating wind turbineslifferently. Moreover, he township cannot ban wind turbinger

impose regulations so restrictive that they hahe effect of banning wind turbis, unless the Township
determines that there is no land in the Townstkiifat is suitable for a wind turbiner that there is no
demonstrable need for wind energy the Township or the region (see Question R6 addressing exclusionary
zoning). In addition,a local zoning ordinance cannot conflict with state or federal law, permit something
state law prohibits, or regulate a concern that state law so fully regulates that-tmgs local zoning.

Typical regulations in a zoning ordinance might addresgessselated to the placemensize, and density of

wind turbines often with the goal of ensuring compatibility with surrounding land uses. Restrictions that
might be adopted include: minimum setback distances betweanlzine and the road or neighbourm
properties; limitations on height; limitations on sound levels; and requirements thatiitiene be designed

in a manner that addresses certain safety or environmental concerns. For an example, see the model wind
energy zoning ordinance discussedjuestion D4.

LY FTRRAGAZY G2 T2yAy3a 2NRAYIyOSas (G26yaKALEA KI B¢
ordinances to regulate certain activities that involve potentially harmful effects or risks, provided such
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regulation is related to the health, sajeand welfare of citizens and concerns of the township and not pre
empted by state law that regulates the same activities.

D2. How do townships ensure corporations are doing business within an ordinance?
ResponseThe zoning ordinance will desigeadn official or officials, often a zoning administrator, who is
responsible for enforcing and administering the provisions of the zoning ordinance. The official enforcing
the zoning ordinance may impose a fine or other penalty for a failure to comghthétordinance or the
conditions imposed on any permit or site plan issued to the corporation. If the landowner refuses to
comply, an injunction may be sought in court to require the landowner to comply with the zoning ordinance.

D4. Should both counés have the same elements in their ordinances to address similar problems if they arise?

ResponseTypically Wind Energy System ordinances contain many of the same elements as they are
fashioned after model ordinances developed by their respective statae elements typically found

provide a comprehensive approach for communities to regulate the land use. While they may contain the
same elements, the specific requirements of each element may be different. The specifics of the ordinance
are based orthe uniqueness of each community and should reflect sound scientific evidence, best practices
and public input. But, by coordinating various aspettthe ordinances between municipalities you can
achieve a regional approach to regulating the land useegional approach to regulating land use erases
municipal boundaries and considers regional uniqueness, assets, opportunities and barriers. For example,
many natural features cross municipal boundaries and therefore requirequtikdictional coordinon

and regulation at the local levels$f both counties contaithe same elements in their ordamces and even
coordinatethe specific regulations as they relate to shared issti@swill help ensure that regionally land

use is regulated in a comprehsive and coordinated manner providing the highest level of oversight.

D6.2 KFi Aa (GKS LINRPOS&aa F2NJ 0KS (2¢6yaKALIQa RSOAaAZ2ya 2
ResponseWhere the process starts depends on what a given townshiprhglsicetoday. Assuming a
townshipdoes not allow wind energy generating facilities of any type (usually due to a maximum height limit
for structures), two types of amendments would precede any wind development: one for anemometers to
test the wind, and one for the generating facilitie®thselves. Five years ago these two uses were dealt with
in separate ordinance changes, but today they are often done together.

Under the Michigan Zoning Enabling Abt ordinance amendment starts with the township planning
commission. The planningromission can first evaluate the issue with meetings, including conducting
studies, gathering information, and holding public meetings for comments. The planning commission then
considers various ways to address wind energy systems and facilities, arftewhetould include an
FYSYRYSyYyid (G2 GKS (2¢yakKALIQa LI Fy>X adzOK Fa Sadl of
permit regulations. Once an ordinance is drafted based on the plan, the commission holds a public hearing
or hearings. Aér the public hearingthe township planning commission submits a recommended ordinance
amendment or set of amendments to the county planning commission if there is one. The county planning
commission has 30 days to review and offer its opinion on thegsed amendments. Then the township
planning commission submits the proposed amendments and a summary of the public hearing to the
township board. The township board may hold another public hearing, and must hold one if a property
owner requests a hearingy certified mail addressed to the township clerk.

If the township board passes the ordinance amendment, it takes effect within 7 days after publication in the
newspaper, unless a different period is specified. However, within those 7 days a registerechay
submit to the township a letter stating that he or she intends to file a petition to submit the ordinance
amendment to the voters of the township in a referendum. The petition proponents then have 30 days to
collect signatures representing 15%tloé number of registered voters who voted in the preceding

35



governor's election. If such a petition is filed, the matter is set for referendud@. dlays expirethe
ordinance takes effect.

Typically, zoning ordinances regulating anemometers and winthgrgenerating facilities require a special
use permit and approval of a site plan prior to construction. In some instances, a township may decide to
amend the land use plan to address whether specific areas qualify for wind generation and the goals to be
achieved through zoning or other measures; based on the plan amendment, overlay districts may be
enacted by amendment to the ordinance, as well as special use permit provisions tied to the overlay district
and general standards for special uses. These@idtrative permit processes involve an application and
supporting information, another public hearing in front of the township planning commission, and
depending on the desire of the community, they can also involve a review by the township board. The
process involves the exercise of judgment and discretion by the members of these bodies in determining
whether a project meets the standards of the ordinance, and if it approves a project the township has the
authority to impose reasonable conditions to peat the public health, safety, and welfare.

D7. Aside from such protections stipulated in wind royalty lease arrangements, can the local authority impose its own

Do.

Are such stipulations ever used for other kinds of developmenich as shopping malls, instrial applications
such as gravel pits, processing plants, amusement parks or other large developments that strongly affect the loce
landscape?

ResponseThis question needs clarification. If the question is asking whether a township can negotiate
prigt GS tFyR dzaS NBaAaGNROGAZ2Yy A 2ZNISHRABA @laiindydxz I (hRY
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of the siting or regulation of windreergy systems, townships are authorized to impose reasonable

conditions on special land use permits or site plans.

Will our townships be able to defend against intimidation tactics by wind developers? Are there funds available or
the state or federalevel to defend our enacted ordinances?

ResponseMost local units of government carry insurance policies that include coverage for zoning lawsuits.
These contracts obligate the insurance carrier to provide the township with defense counsel, andattypay
settlement or judgment against the township, up to the policy limits. Cases are covered by these contracts |
the plaintiff requests monetary relief in addition to requesting court orders barring enforcement of the
challenged ordinance. If no monegmages are requested, the policies do not provide coverage. There are
some limited legal defense funds and assistance for local units of government nationally, but their work is
limited to extraordinary cases and issues, and we are not familiar with sfustddbecoming involved in

zoning litigation involving wind energy generating facilities.

D10. What kind of language can be put in the township ordinance to protect itself from an applicant going bankrupt

during the leasel/install, etc.?

ResponseBefae the township approves a special permit or other approval for construction of a wind
generation system, in order to ensure compliance with the zoning ordinance and any conditions imposed
under the zoning ordinance, thewnship can require that landowni&vind generata operator to deposit

with the township clerk a cash deposit, certified check, irrevocable letter of credit, or surety bond that
covers the cost of faithful completion of the proposed wind farm, compliance with conditions, including
those tha might be imposed for purposes of remediation or correction should a company fail to comply
with a condition. If the township requires a cash deposit, it should establish procedures for refunding the
deposit according to the percentage of the projecttthas been completed. If the project is not cdetpd,

the township would retain the reminder of the money.
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wind turbine and it reslts in sleep disturbance and eventually health effects?

ResponseTownships are legally immune from tort liability, with a limited number of specific exceptions set
forth in the governmental immunity statute. There is no exception in the governmentauimty statute for
actions claiming that a local unit of government granted a permit to a third party, and the third party's
activity under that permit caused harm. Therefore, townships would have no liability in the hypothetical
caseposed by the questin. Health effects and disturbances to use of a home and property should be
considered at the outset in the careful planning for and enactment of zoning amendments that regulate
wind generation facilities.

D16. Who in the townships is qualified and whdalwork with the energy company and stand up to it/negotiate as
need be on behalf of the township? Is this job too big for the people we have available now. Will the township
have to spend money on more lawyers, consultants, etc.?

ResponseEnsuring thatownships have qualified individuals to deal with applications for Wind Energy
Systems is very helpful in making sure that the project receives the appropriate attention to detail and
correctly proceeds through the review process. While townships havieated volunteers that work

tirelessly on the issues pertaining to their community, it would be advisable to hire professionals to work
with the Township Boards and Planning Commissions on an application the size and scope of a Wind Energ
System.

A tharough review of theTownship Fee Schedules may help in understanding if the current fee schedule is
set at levels that will cover the cost of hiring the professionals, if they are not already on staff, necessary to
process a Wind Energy System applicati@rcadia Township currently has a fee schedule that utilizes

escrow accounts which are established, among other reasons, to be used to pay for the professionals neede
to work with applicants and review submittals. The applicant is required to maittaiedcrow account at
certain levels. Conversely, the applicant will be reimbursed for any monies not spent in the escrow account
once the project has concluded. This method ensures that the community has the resources to hire the
appropriate consultantto deal with projects as needed.

Another approach is to work into the approval process a stipulation that the applicant pays for the
professionals, whose hiring is determined by the Township Board or Planning Commission, necessary to he
the communityprocess a land use/zoning applicationa tommunity doesn't have a zoning ordinance or
doesn't have an ordinanagealing with wind energytheymay chose to enter into a Development

Agreement with the applicant regarding the entire project at which paistipulationwould be madehat

the applicant agrees to pay all fees associated with their application. The Township Board, or oversight
committee, is then responsible to determining the fees necessary based on the experts they had to hire to
deal withthe application.

D18 Should townships go to other communities for best practices?

ResponseYes, townships can certainly learn from other communities, both within Michigan and in other
states. However, the specific contextpolitical, economic, envimmental, and socia] in one township

may vary greatly from another. Each wind energy development proposal is also unique. Therefore, while
townships can learn from each other regarding the best practices of wind energy development, best
practices can 8b be specific to certain communities and not apply to oth8ee the AES document
NBLRZ2aAG2NE F2N) GKS FAES ahNRAYylIyOSaé¢ o

D19. Are we allowed to enact ordinances that hold to a specific vision of our townships even if it does not include
industrial windenergy generation facilities?
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ResponseTownship planning and zoning is often guided by a master planning process that takes into
account the unique character and assets of a community. Townships cae cesgictive zoning that limit
forms ofutility scale wind developmentSee D1 for more information about ordinance formation.

D20. Should township officials be allowed to be leaseholders, people who benefit from the decisions made about wind
energy, can they hold leases and earn direct money fitoemt when they are overseeing them? What are the
safeguards against corruption, if that is what the above is? We should define "corruption” first.

ResponseUnder Michigan law, "corruption” means intentional or purposeful misbehavior or wrongful
conduct petaining to the requirements and duties of office by an officer. It is a crime punishable by up to
five years in prison. A public official who corruptly accepts a gift or act beneficial to the officer in return for
voting a particular way is also guiltyatrime, punishable by up to ten years in prison and being forever
disqualified to hold public office.

Corruption therefore needs to be distinguished from a conflict of interest. A conflict of interest is a
situation in which a person's regard for a glgéads or might reasonably be expected to lead him or her to
disregard another duty. The issue that can arise in some zoning scenarios is a coinfiicest, or the
appearance of a conflict of interest.

Michigan law states that government decisiorakers must avoid a conflict of interest or the appearance

of a conflict in all administrative decisions. A conflict may arise when a deaisiker (1) has a finandia

interest in the outcome; (2as been the target of personal abuse or criticism fropady; (3) is enmeshed

in other matters involving a party; or (4) might have prejudged the case because of prior participation as ar
accuser, investigator, fact finder, or initial decisimaker.

Under these principles, a township board or planning cormimismember who had leased property to a
wind developer would have at least the appearance of a conflict of interest, because the member would
have a financial interest in the outcome and because he or she would be enmeshed in other matters
involving the vind developer. This situation would require the member to recuse from participating in any
administrative proceeding involving a wind energy projesiich as approval of a special use permit or site
plan.

The conflicts doctrine applies slightly diffetly to the process of amending a zoning ordinance, but the

likely result is the same. Amending a zoning ordinance is a legislative dedisibcial review of a

legislative enactment is limited to a consideration of the legislation and documentethtagishistory, and

the motive of the legislators may only be examined for fraud, personal interest or corrugii@aoning
ordinance amendment may only be struck down if it is arbitrary in a constitutional s@iske arbitrary in

that sense, the locajovernment's action must "shock the consciend&Hile shocking the conscience is a
very high standard, a personal financial interest in the subject matter by local officials is at least a relevant
consideration.Therefore, recusal of a township boardmlanning commission member who had leased
property to a wind developer is at least advisable, out of an abundance of caution if for no other reason.

D22(formerly G10. Can the township restrict already conserved property in any way?
ResponseThis anwer assumes that the question refers to property that is subject to a conservation
easement or similar conservation mechanisim.short, yes All uses of property in th@tvnship, including
property that is already subject to conservation easementsstnomply with any applicabletvnship
ordinances. If a conservation easement is lestrictive than the applicabletvnship ordinance, then the
more restrictive provisions of the townshigdinance would still apply. In addition, conservation easements
area voluntary agreemds betweena landowner and a towtsp and/ornon profit conservancyThese
easements cabe used to address wind generation. For the township to engage in such an effort would
require planning, carefully drafted and enacted ordinesicand a bond or other source of funding.
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Theme: WindEnergy Companies
ID Letter: E

Original Questions:

1. How do these corporations live up to promises? Are they a good corporate cifzejg2t specific. Value judgment

2. Does Duke have arrangements wwi€onsumers Energy or Cherryland Electric? Should these be in place before they
break ground®Project specific.

3. What approaches have wind energy companies taken that do not succeed in commuBéies®l scope of this
project.

4. What can we do to protect oselves against the deep pockets of the energy companies? There have been stories in
the press about their unresponsiveness. Do companies have to pay fines for operating outside of agreed hours,
ignoring resident complaints, not paying taxes, etc.? WilteH®e some sort of fine system and will there be a
"fund" of some kind to ensure that money is available for these thiggsresponse below.

5. Is Duke Energy proposing a master plan for all of these counties, or is this a first step and we can expeohue se
they have their toe in the door so to speak, that more turbines will be proposed? Is there a way to look at the whole
counties and hear what they plan in total for the futuriéfbject specific.

6. Can you build a legitimate business model for wind asivate, viable, competitive, profitable, and sustainable
enterprise?Needs further clarification. Beyond scope of this project.

7. Why did the wind developer conduct a PE&dse signing survey about community support? Why was this not
completed priorPrgect Specific

8. Are there alternative companies [to Duke Energyi@ject specific. Beyond scope of project.

9. Are there sources available that give credibility, ethical, and financial information of compe®éesfzsponse
below.

10. What legal or moral right d=s Duke or any other wind turbine company have to take out noise free quiet, clear
starry nights, and loss of property value to force these massive obtrusive wind towers onto our rural community?
Value judgment.

11. How can an energy company submit a proposal power purchasing requester if the current area being
considered for the proposal is under a moratorium and therefore, no rules are yet in place to determine key
guestions asked on those proposal submittel&? response below.

Questions and Respoes:
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E4. What can we do to protect ourselves against the deep pockets of the energy companies? There have been storie
in the press about their unresponsiveness. Do companies have to pay fines for operating outside of agreed hours
ignoring residentomplaints, not paying taxes, etc.? Will there be some sort of fine system and will there be a
GFdzyRé¢ 2F a2YS 1AYyR G2 SyadaNB GKFG Y2ySeée Aa | QFAtl

ResponseLocal townships have the authority to ask developers to create such requitengee Themb
about local governance and Ther@&s for information about bonding.

E9. Are there sources available that give credibility, ethical, and financial information of companies?

Response A comprehensive answer to this question is beyonddtepe of this project. However, there are
many ways for a consumer or citizendo backgroundesearchon corporations, including their stated
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financial resources. For exampddl,domestic and foreign companies are required to file registration
statements, periodic reports, and other forms electronically with the US Securities and Exchange

/| 2YYAaaAr2yQa 9f SOGUNBYAO 510l DIFEGKSNAYy3IAS !yl feaanis:
download this information for free frorhttp://www.sec.gov/edgar/searchedgar/companysearch.htmi

Another source of information is the Annual Report to Shareholders filed by all public companies. There is
limited third partyinformation verifying thesocially responsible or ethical conduct of companies.

Specific to wind energyhe Attorne@  DSY SNI f Qa 2FFAOS Ay bSécreatedd) {
code of ethics for wingnergy operations as part of a task force to ensure compliance andewer

complaints. A legal analysis of this code of ethics, and its limitations, was vinyteatricia E. Salkfior the

New York Bar Associatiddinter 2009 publication anis available at
http://www.nysba.org/Content/NavigationMenu18/EthicsforMunicipalLawyers/MunicipalLawyerEthicsColu
mns/EthMuniLawWin09.pdf

E11. How can an energy company submit a proposal to a power jsing requester if the current area being
considered for the proposal is under a moratorium and therefore, no rules are yet in place to determine key
questions asked on those proposal submittals?

ResponseMost townships do not have permanent moratoriagiace restricting wind development.
Instead, they often haveemporary moratoria while the township decides appropriate zoning
ordinances.For more about ordinance creation see the response to question D1.
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Theme: Setbacks
ID Letter: F

Original Questions:
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3. Setbacks who determines the appropriate setback fibre placement of a turbine, by a lake, house, etc.? Township
officials or Duke Energy? Should those setbacks be uniform across the co@atiesssponse below.

4. Can AES or MAP look into other countries for their turbine setbacks? Denmark, GermanyigA@srelda and UK?
See response below.

5. lwould like to see in one document a listing of the setbacks that have been used by other government entities for
wind farms as large (both turbines and number of turbines) as the proposed one, including thoseesoiantr
Europe and elsewhere where wind energy is more advanced and where longer term results could be helpful. | woul
also like to see a document which includes the above and addresses how setbacks may have changed over time, ¢
result perhaps of largdurbines, larger installations, or resident considerations/complaite response below.

6. If sound levels are limited by ordinance, what is the purpose of physical distance setbacks for wind turbines, and
what setback would be protective for a wind tunei? See response below.

7. 1'would like to understand how often and where a wind farm of this size (both turbines and size of farm) fits into
communities which look like Benzie and surrounding counties in their land size, surrounding towns and homes. If
setbacks were increased to a certain level, would this project go away because the economy of scale could not be
reached? What is that break even setback? Do we need to be mindful of profit motive which may lay behind Duke's
proposed setbacksR?roject specific.

8. What is the average setback from residences for industrial wind turbines of 500 feet, 400 feet, and 3@kfeet?
response belovio F5 and F6

9. What are the average setbacks globalB£e response to question F4.

10. Will the developers abide by theZmile £tback recommended in all of the recent literature on setbacks from
LIS 2 LX S Q ®rojécesyesific K

11. GE, a manufacturer of turbines, says that in a rural area, for a turbine not to be heard, they must be placed one mils
away. Can a township require thatback?See response below.

122 KI4 N3 GKS NBEO2YYSYRSR IF'yYR NBIldZANBR aSidolOla F2NJ
shore, and other sensitive or protected lands, including conservaragcted land7Project specific.

13. Re: Setbacks Consilering the World Health Organization recommendation of a 6600 ft. setback, the French
National Academy of Medicine recommended setback of 1500 m, approximately 1 mile, the U.S. National Researct
| 2dzy OAf NBO2YYSYRSR &aSiol Oismanbal neqommendatiSritintvorkefsdvéara Y I Y
hard hat if within 1300 ft. of a turbine, and many, many other recommended setback distances in order to protect
people from noise, ice and blade throw, etc. How does the wind industry consider a 1000 ft. nsigfbaalk
defensible? Where does this 1000 ft. setback come from? How does a community determine exactly what is a
reasonable and responsible setbadk&ue judgment. Project specific, but see responses below to related questions

N

Questions and Responses:
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answered with one regmse.
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F3.

F4.

F5.

F6.

F11.

ResponseWe did not locate a published set gfpecific recommendations f@Eturbine setbacks for sound;
instead, they state thasetbacks ar¢he resmnsibility of the developer themselves. They did publig0@9
R20dzySyd OFttSR a{SG06F01 /2yYaAARSNIGAZ2Ya F2NJ 2 AyF
for structural distance, but they do not mention noise considerations as a reason fos#tbacks. This
document is accessible at
http://documents.dps.state.ny.us/public/Common/ViewDoc.aspx?DocRefld=%7bF6 ASF-ABA125
968F28CBF62BD6F6%7d

OneGErepo®A 1Sa GKFG F2NJ GKS a
GdZNDAYS t20FGSR Fo62dzi | YA
http://www.gereports.com/howloud-is-a-wind-turbine/
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Setbacks who determines the appropriate setback for the placement of a turbine, by a lake, house, etc.?
Township officials or Duke Energy? Should those setbacks feemrgicross the counties?

ResponseThe state of Michigadoes not have officiajuidelines for the distance between all utilisgale
wind turbines and adjacent private propertffownships can create their own setbacks. See responses in
section D on orithance creation.

Can AES or MAP look into other countries for their turbine setbacks? Denmark, Germany, Australia, Canada and
UK?
Response:Turbine setbacks vary greatly across the nations mentioned above, and are usually decided on a
case by casbasisat the provincial, county or township lev&etbacks can also refer to visual impacts, noise
impacts or structural safety. The National Wind Watch website, an organization generally opposed to large
scale wind development, provides a list of Eurapsatbacks. Seleitp://www.wind -
watch.org/documents/europeasetbacksminimum-distancebetweenwind-turbines-and-habitations/to
read more. This researdeam hasnot been verifiedhis listbecause it is beyond the scope of this project.

| would like to see in one document a listing of the setbacks that have been used by other government entities for
wind farms as large (both thines and number of turbines) as the proposed one, including those countries in
Europe and elsewhere where wind energy is more advanced and where longer term results could be helpful. |
would also like to see a document which includes the above and aslekd®w setbacks may have changed over
time, as a result perhaps of larger turbines, larger installations, or resident considerations/complaints.
Response:While this question is beyond the scope of this project, the National Regulatory Research
Institute is completinga largeresearch project t@ollect andexamine the wind energy sitingvith a focus
on setbackspractices in all 50 state$he draft will be issued by Jan 1, and fival report will be published
by March 1, 2012.

If sound levels® limited by ordinance, what is the purpose of physical distance setbacks for wind turbines, and
what setback would be protective for a wind turbine?

ResponseSetbacks are most often put in place as a protective measure against potential structual risk
such as fire or tower collapse. Setbacks are established to eliminate the possibility that someone would be
injured in such an event. For more information on the need for such setbacks, see the New York State
9y SNHE wSaSlINOK | yR2M%d@ 20X OS ff (S |1 dzlKK 2 NORG @ FS ¢
http://www.ibe rdrolarenewables.us/hardscrabble/FEISABpendices/Appendi-GlobalEnergy
Concepts/2008PublicHealthrand-SafetyNYSERD@GlobatEnergyConcepts.pdf

GE, a manufacturer of turbines, says that in a rural area, for a turbine not to be heard, thelgemlated one
mile away. Can a township require that setback?

Response Townships throughout the nation have established restrictive setbacks, including a mile away.
Some of these have been challenged in court as exclusionary zoning. In one reedntMasesota, a
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