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About the Understanding Wind Initiative 
 

The Understanding Wind Energy Initiative is led by a team representing six townships in 
Manistee and Benzie counties to facilitate community learning and education about wind 
energy options. The Initiative aims to guide township plans and wind ordinances so that 
they reflect community goals and scientific research. 
 
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 phases, guided by a 
Macalester College research team:  

1. a Wind Energy Symposium held on July 6, 2011 involving a representative sample 
of local citizens;  
2. a Wind Energy Community Survey mailed to all property owners in participating 
townships; and  
3. Responses to over 20 pages of questions about wind energy submitted by a large 
number of residents and other interests. 

 
Macalester College was selected as a lead consultant for the project by the Leadership 

Team as a result of a recommendation from the Michigan Association of Planning. The 

Alliance for Economic Success (AES) was the coordinating agency for the Initiative. 
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Introduction  

 
This report provides responses to questions that were generated at public forums and through 
written/online submissions in Spring 2011. 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, or mail.  The 
notice for the forums was sent through the AES email blast, and was also picked up by local newspapers.  A 
number of organizations have identified themselves as stakeholders for the project.  Many of those 
organizations sent out notices electronically to their email lists. 

All questions were taken straight from the source word for word.  In total, close to 100 different 
participants attended the forums, of which about a third of attendees submitted some form of a 
question. About 60 individuals submitted various numbers of questions by email.  

The questions submitted at the forums were recorded by either Cyndy Fuller or Tim Ervin from the AES.  The 
questions 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 fit.  Of all the questions sent to the participants, only a handful of 
questions were adjusted. The questions were then thematically categorized by AES staff.   

The Macalester College research team received the categorized questions in June 2011.  In total, there were 468 
questions submitted across 38 categories. The questions were coded, with a subset of questions tagged as 
άŎƻƳƳŜƴǘǎέ ǊŀǘƘŜǊ ǘƘŀƴ ǉǳŜǎǘƛƻƴǎΦ ¢ƘŜ ǊŜǎŜŀǊŎƘ ǘŜŀƳ ƘŀŘ ƭƛƳƛǘŜŘ ǘƛƳŜ ŀƴŘ ǊŜǎƻǳǊŎŜǎ ŦƻǊ ǘƘƛǎ ǇǊƻject. As a 
result, general questions about local governance, energy production or energy economics may have been also 
ǘŀƎƎŜŘ ŀǎ άōŜȅƻƴŘ ǎŎƻǇŜ ƻŦ ǘƘƛǎ ǇǊƻƧŜŎǘέΦ !ƴȅ ǉǳŜǎǘƛƻƴǎ ŀōƻǳǘ ǘƘŜ Dŀƛƭ ²ƛƴŘ tǊƻƧŜŎǘ ƻǊ 5ǳƪŜ 9ƴŜǊƎȅ ǿŜǊŜ ŎƻŘŜŘ 
ŀǎ άǇǊƻƧŜŎǘ ǎǇŜŎƛŦƛŎέ ŀƴŘ Ƙŀve not been addressed because of the 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 individuals, some representing community organizations. Several 
respondents made comments about just a handful of individual questions. A few respondents indicated 
concerns about the overall document, and provided additional documents for review. These documents are 
often referred to in this report, and are being digitally stored by AES. They can be accessed by contacting the 
organization and referencing the file name mentioned. These documents address a range of topics, including 
sample zoning ordinances, property values, and 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 access this literature to provide basic, and 
regionally appropriate, responses to a majority of the questions.  The 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 more accessible for the average reader. 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 of this 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 responded 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 were addressed by a research team from the firm Beckett & 
Raeder and Olson, Bzdok & Howard, P.C. References 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 the Understanding Wind 
Initiative Leadership Team.   

This report is broken down into the topical 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 section. The questions 
are then traceable by following the letter codes and question numbers assigned. 

[ŀǎǘƭȅΣ ǘƘŜǊŜ ƛǎ ŀ ƎǊŜŀǘ ŘŜŀƭ ƻŦ ƻƴƎƻƛƴƎ ǊŜǎŜŀǊŎƘ ŀōƻǳǘ ǿƛƴŘ ŜƴŜǊƎȅΩǎ ǎƻŎƛŀƭΣ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ ŜŎƻƴƻƳƛŎ 
impacts. This report provides a snapshot in time of available research, fully acknowledging that 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: Property 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: Efficiency 
T: Subsidies/Tax Incentives  

U: Height 
V: Viewshed  
W: Costs of Wind Energy 
X: Social Impacts  
Y: Oil/Gas Industry 
Z: Michigan Renewable Energy Mandate  
AA: Energy Efficiency  
BB: Property Rights  
CC: Tax Issues  
DD: Turbine Location and Placement  
EE: Wind Energy Production  
FF: Conflict Resolution  
GG: Bonds  
HH: Questions on the Experts 
II: Construction Issues  
JJ: Duke and Gail Wind Specific  
KK: Township Financial and Legal Protections  
LL: Miscellaneous 

 
Coding Rationale: 
 
ά{ŜŜ ǊŜǎǇƻƴǎŜ ōŜƭƻǿέτvǳŜǎǘƛƻƴ Ƙŀǎ ōŜŜƴ ŀƴǎǿŜǊŜŘ ƛƴ ǘƘŜ άvǳŜǎǘƛƻƴǎ ŀƴŘ wŜǎǇƻƴǎŜǎέ ǎŜŎǘƛƻƴΦ 

άtǊƻƧŜŎǘ ǎǇŜŎƛŦƛŎέτQuestion relates directly to the Gail Wind Project or Duke Energy. The Initiative is not focused on 
the Duke Energy project and the research team has had no communication with Duke Energy so is unqualified to 
answer these types of questions. Similarly, ǉǳŜǎǘƛƻƴǎ ŀōƻǳǘ ǿƘŀǘ άǿƛƭƭέ ƘŀǇǇŜƴ ōŜŦƻǊŜκŀŦǘŜǊ ǘƘŜ Dŀƛƭ ²ƛƴŘ tǊƻƧŜŎǘ 
are outside the scope of this project. 
 
ά±ŀƭǳŜ ƧǳŘƎƳŜƴǘέτQuestion asks the expert or responder to make a moral judgment about wind energy. In 
ŀŘŘƛǘƛƻƴΣ ǉǳŜǎǘƛƻƴǎ ŀōƻǳǘ ǿƘŀǘ ƛǎ άŦŀƛǊέ ƻǊ ǿƘŀǘ άǎƘƻǳƭŘέ ƘŀǇpen related to wind energy in a township are not 
answerable by this research team. 
 
ά/ƻƳƳŜƴǘ ƴƻǘ ǉǳŜǎǘƛƻƴέτQuestion may be phrased in the form of a question but 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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άbŜŜŘǎ ŦǳǊǘƘŜǊ ŎƭŀǊƛŦƛŎŀǘƛƻƴέτQuestion is not phrased in a way that the research team can understand or makes 
reference to facts that the research team cannot know without knowing the identity of the respondent. For 
ŜȄŀƳǇƭŜΣ ǉǳŜǎǘƛƻƴǎ ǎǳŎƘ ŀǎ ά²ƛƭƭ L ōŜ ŀōƭŜ ǘƻ ƘŜŀǊ ǘƘŜ ǘǳǊōƛƴŜǎ ŦǊƻƳ Ƴȅ ƘƻǳǎŜΚέΦ 

 ά{ŜŜ response to question __έτ A similar question has been asked elsewhere  

ά.ŜȅƻƴŘ ǎcope of this projectέτQuestion is extremely broad in scope and cannot be answered within the context of 
this project. 
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Theme: Sound/Noise Level 
ID Letter: A 
 
Original Questions: 
  
1. Noise issuesτwill they be addressed? See responses to questions A4, A5 and A6. 

2. How loud will it be? See responses to questions A4, A5 and A6. 

3. Will I be able to hear it? See responses to questions A4, A5 and A6. 

4. Can you describe the sound the turbines make? See response below. 

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

6. What do the turbines sound like when it interacts with a home or building? Are there recordings from inside a house 
at a specific distance? See response below. 

7. Describe how the pitch of the turbine blade affects the noise emitted from the turbines? See response below. 

8. Does ice on the turbine blades affect the sound? See response below. 

9. Are the people who will live 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 question. 

10. Can you hear turbine sounds from inside a home?  See response to question A6. 

11. People who live near the Mackinaw City wind turbines complain about the noise they make and they cannot sleep. I 
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? See response below. 

12. Are noise ordinances that are in place considered for the noise factor these turbines create? What is the decibel 
they will be running at? Project specific, but see responses to questions A4, A5 and A6. 

13. Are we allowed to enact a noise ordinance that covers all industry? See response below. 

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

15. 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 non-participating residents? See response below. 

16. Has the State of Michigan recommended ordinance limits on sound pressure levels related to wind turbines? Have 
any Michigan universities made recommendations? What are those recommendations? See response below. 

17. Can the community/township regulate noise produced by a turbine be kept at current ambient noise levels at the 
property line of the lease unit or non-participating lot line? See responses to questions A13, A14, A15 and A16. 

18. 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 relative 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 they should 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 sounds and not degrade their 
quality of life. /ƻƳƳŜƴǘ ƴƻǘ ǉǳŜǎǘƛƻƴΦ ¢ƘŜ ²ƻǊƭŘ IŜŀƭǘƘ hǊƎŀƴƛȊŀǘƛƻƴ άbƛƎƘǘ bƻƛǎŜ DǳƛŘŜƭƛƴŜǎ ŦƻǊ 9ǳǊƻǇŜέ 
document can be found at: http://www.euro.who.int/__data/assets/pdf_file/0017/43316/E92845.pdf.  

19. 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 owner? See response to 
question D13 and V5. 

20. 5ǳƪŜ Ƙŀǎ ǎŀƛŘ ǘƘŜȅ ǿƛƭƭ ƴƻǘ ŜȄŎŜŜŘ прŘ. ό!ύ ŀǘ ǘƘŜ ƻǳǘǎƛŘŜ ƻŦ ŀ ƘƻƳŜΦ ²Ƙȅ ǎƘƻǳƭŘƴΩǘ ǘƘŜ ǎƻǳƴŘ ƭƛƳƛǘǎ ōŜ ŀǘ ǘƘŜ 
property line of the participating property owner rather than at a house of a neighbor (or of a non-participating 

http://www.euro.who.int/__data/assets/pdf_file/0017/43316/E92845.pdf
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resident)? Comment not question. Township governments are able to create ordinances that require different noise 
limits outside of homes or at property lines and many townships have created such ordinances. 

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

22. Lǎ ǘƘŜǊŜ ŜǾƛŘŜƴŎŜ ƻŦ ƘŜŀǊƛƴƎ ŘŀƳŀƎŜ ŘƛǊŜŎǘƭȅ ŎŀǳǎŜŘ ōȅ ǇǊƻȄƛƳƛǘȅ ǘƻ ǿƛƴŘ ǘǳǊōƛƴŜǎΚ L ŘƻƴΩǘ ƳŜŀn correlational 
evidence ς where wind sound is measured and hearing damage is imputed to people living or working in proximity 
to wind turbines. Same question for infrasound? See response below. 

23. Vestas, the manufacturer you are considering using, recommends governments supplement relative noise limits 
with a low absolute maximum limit in the areas of very low background noise (i.e. countryside). Most countryside dB 
(A) levels are 25-олΦ ²ƛƭƭ ȅƻǳ ōŜ ŀŘƘŜǊƛƴƎ ǘƻ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎΚ Project specific.  

24. Technology on wind turbines, including analysis of sound frequencyτdo they produce low-frequency sound? See 
response below. 

25. Some wind energy companies say that the new upwind generators produce no infrasound (low-frequency sound). 
There are many acoustical engineers (Rick James) who state there is low-frequency sound from the large (1.8-2.5 
MW) upwind generators. Who is correct? If there is no infrasound (low-frequency sound)? Should the township 
ordinances include a low-frequency sound limit of zero? See response below. 

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

27. Are you able to identify any original, follow-ǳǇΣ ƭŜƎƛǘƛƳŀǘŜƭȅ ǎŎƛŜƴǘƛŦƛŎ ǊŜǎŜŀǊŎƘ ƻƴ άǿƛƴŘ ǘǳǊōƛƴŜ ƴƻƛǎŜ ǎȅƴŘǊƻƳŜέ 
ƻǘƘŜǊ ǘƘŀƴ ŀǊǘƛŎƭŜǎ ǘƘŀǘ ǎƛƳǇƭȅ ǉǳƻǘŜ bƛƴŀ tƛŜǊǇƻƴǘΩǎ ǿƻǊƪ ŀƴŘ ŀǎǎǳƳŜ ǘƘŀǘ ƛǘ ƛǎ ŜƛǘƘŜǊ ǘǊǳŜ ƻǊ ǇǊƻōŀōƭȅ ǘǊǳŜΚ See 
response below. 

28. What test methodologies are used for verifying compliance with sound limits? See response below. 

29. 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 regulated. See response below.  

30. Are there any zoning ordinances anywhere that require there be no more than 40 dB of noise from a proposed 
project (any projectτroads, factories, shopping centers, nightclubs, farms, etc....not just wind), at a property 
ƻǿƴŜǊΩǎ ǇǊƻǇŜǊǘȅ ƭƛƴŜΚ ²ƻǳƭŘΣ ƛƴ ȅƻǳǊ ƻǇƛƴƛƻƴΣ ǎǳŎƘ ŀ ǊŜǉǳƛǊŜƳŜƴǘ ōŜ ŜƴŦƻǊŎŜŀōƭŜΣ ƻǊ ǿƻǳƭŘ ƛǘ ŀƳƻǳƴǘ ǘƻ 
exclusionary zoning? See response below. 

31. What are the current zoning restrictions on sound for other land uses in Benzie and Manistee Counties (i.e. oil & gas, 
farming, manufacturing, highways, railroads, shipping centers, etc.), and what sound levels can be expected from 
these uses? See response below to A15 and A16. 

32. What is turbine whistle? See response below. 

33. What causes that high pitch whistling? Is this a mechanical problem or just the sound turbines make? See response 
to question A32. 

34. Is there a sound difference between different topographies? See response below. 

35. If wind generators are located on a ridge will the sound (audible and low-frequency) travel further than sound 
traveling on flat land (fields)?  See response to question A34. 

36. Is the sound from one tower audible from another tower? See response below. 

37. If sound limits are set too stringently, could they effectively preclude utility-scale wind farm development in Benzie 
and Manistee Counties? See response below. 

38. What are the noise level comparisons of windmill construction and producing into the power grid with oil/gas well 
construction and producing into the grid? See response below. 

39. What is the noise level of an operating 500 foot windmill compared to an oil/gas compressor facility? See response 
to question A38. 
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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 audible and low-frequency?  See response 
below. 

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

 
Questions and Responses: 
These questions may have been re-ŎŀǘŜƎƻǊƛȊŜŘ ŀƴŘ ǊŜƻǊƎŀƴƛȊŜŘΦ {ƻƳŜ Ƴŀȅ ƘŀǾŜ ōŜŜƴ ǎŜƴǘ ǘƻ ŀƴƻǘƘŜǊ άǘƘŜƳŜέ ŀǊŜŀ όǘƘƛǎ 
wiƭƭ ƘŀǾŜ ōŜŜƴ ŜȄǇƭŀƛƴŜŘ ƛƴ ǊŜŘ ǳƴŘŜǊ ǘƘŜ άhǊƛƎƛƴŀƭ vǳŜǎǘƛƻƴǎέ ǎŜŎǘƛƻƴύΦ Lƴ ƻǘƘŜǊ ŎŀǎŜǎ ǘǿƻ ƻǊ ƳƻǊŜ ǉǳŜǎǘƛƻƴǎ ǿƛƭƭ ōŜ 
answered with one response. 
 
**For more resources on the affects of wind turbine sound, see response to question C31 **  
 
A4. Can you describe the sound the turbines make? 

Response: The 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 mechanical part of the turbine, is a constant hum that does not vary in strength or pitch. 
¢ƘŜ ǎŜŎƻƴŘ ǘȅǇŜ ƻŦ ǎƻǳƴŘ ƛǎ ǘƘŜ ǇŜǊƛƻŘƛŎ άǎǿƻƻǎƘΣ ǎǿƻƻǎƘέ ƻŦ ǘƘŜ ǘǳǊōƛƴŜ ōƭŀŘŜǎ ǎǇƛƴƴƛƴƎ ƛƴ ŦǊƻƴǘ ƻŦ ǘƘŜ 
tower of the wind turbine. The sound gets louder as each blade passes in front of the turbine tower.    

For more information, refer 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  

- DǊŀƴŘ ±ŀƭƭŜȅ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅΩǎ ²ƛƴŘ .ǊƛŜŦ ІнΣ ǿƘƛŎƘ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƴƻƛǎŜ ŀƴŘ ƘŜŀƭǘƘ ŜŦŦŜŎǘǎ 
of wind turbines: http://www.gvsu.edu/wind/project-documents-3.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 of sound 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 frequency. The adjusted values 
append a scale in units such as dBA.  The dBA scale represents how the human ear hears sounds, while the 
unweighted dB scale is a pure measurement of sound power level. The A scale is the most commonly used 
for community noise assessment and for specifying exposure limits.   

Acousticians use dBA as a way of adjusting the actual physical sound levels at each frequency to match how 
well humans hear that frequency range; in effect, what this does is reduce the measured dB levels of any 
sounds at frequencies below 1kHZ (1000Hz). For example, actual sound levels at 100Hz are reduced by 20dB, 
and at 10Hz by 70dB.  This 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 10Hz, it takes 110dB of 10Hz sound to be heard as the 
same as 40dB of 1kHz sound. 

Due to limitations in recording and stereo equipment, the research team was unable to find a verifiable 
account of a wind turbine recording at specified distances. However, interested readers 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
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The sound thaǘ ŀ ǿƛƴŘ ǘǳǊōƛƴŜ ƳŀƪŜǎ ǿƛƭƭ ōŜ ŀōƻǳǘ ǘƘŜ ǎŀƳŜ ǊŜƎŀǊŘƭŜǎǎ ƻŦ ƻƴŜΩǎ ŘƛǎǘŀƴŎŜ ŀǿŀȅ ŦǊƻƳ ƛǘΣ ōǳǘ 
the loudness of that sound will change. However, the farther away you are, the more the sound spectrum 
becomes weighted toward lower frequencies.  This is because higher 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 lower in frequency, 
and usually also clearly lower and audible even through similar dB level leaf-rustling noise. 

The graphic below shows an idealized description of how the sound of a 2.5 MW turbine decreases as the 
listener moves farther away from the base of the turbine. 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 engineers are 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. 

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

For more information see: 

TƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ƻǳǘƘ ²ŀƭŜǎΩ ŜȄǇƭŀƴŀǘƛƻƴ ƻŦ ŘŜŎƛōŜƭǎΣ ƻƴƭƛƴŜ ŀt 
http://www.animations.physics.unsw.edu.au/jw/dB.htm 

¢ƘŜ нллс άtǊƛƳŜǊ ŦƻǊ !ŘŘǊŜǎǎƛƴƎ ²ƛƴŘ ¢ǳǊōƛƴŜ bƻƛǎŜέ ōȅ 5ŀƴƛŜƭ WΦ !ƭōŜǊǘǎ ƻŦ [ŀǿǊŜƴŎŜ ¢ŜŎƘƴƻƭƻƎƛŎŀƭ ¦ƴƛǾŜǊǎƛǘȅΣ 
online at http://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 1500-1700 feet.  Compliance studies in Vinalhaven, Maine and the Willow Creek Wind Farm in Oregon 
are two readily accessible examples.  For more info: 
Oregon: http://aeinews.org/archives/911 
Maine: http://aeinews.org/archives/1091 
 
For another representation of turbine sound, see the below sound contoǳǊ ƳŀǇ ŦǊƻƳ !9LΩǎ ²ƛƴŘ CŀǊƳ bƻƛǎŜ 
2011 report (pg 29). These sorts of maps 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
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A6.  What do the turbines sound like when it interacts with a home or building? Are there recordings from inside a 
house at a specific distance?  

Response: The 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 whether the house 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 turbine. Acoustical engineers are able to 
model the effects of these factors on the level of noise within a house. Such modeling may be required as 
part of an environmental impact assessment or requested for from the developer. LǘΩǎ ƴƻǘ ǳƴŎƻƳƳƻƴ ŦƻǊ 
people to report that at distances over a half mile, they hear turbines more easily inside than out. These are 
instances of low frequencies somehow resonating in the home. 
 

Dr. Bob Thorne has reported sound recordings from inside homes in a symposium paper for Australia and 
New ZealandΦ ¢Ƙŀǘ нлмл ǇŀǇŜǊ ƛǎ ǘƛǘƭŜŘ ά¢ƘŜ tǊƻōƭŜƳǎ ǿƛǘƘ ΨbƻƛǎŜ bǳƳōŜǊǎΩ ŦƻǊ ²ƛƴŘ CŀǊƳ bƻƛǎŜ 
!ǎǎŜǎǎƳŜƴǘέΦ Lǘ Ŏŀƴ ōŜ ŀŎŎŜǎǎŜŘ ŀǘ  
http://acousticecology.org/wind/winddocs/noise/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: ¢ƘŜ άǇƛǘŎƘέ ƻŦ ǘƘŜ ǘǳǊōƛƴŜ ōƭŀŘŜ ƛǎ ƛǘǎ ŀƴƎƭŜ ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ ŘƛǊŜŎǘƛƻƴ ƻŦ ǘƘŜ wind. Modern wind 
turbines are designed to adjust the pitch of the blades to capture the most wind energy at any given wind 
ǎǇŜŜŘΣ άŎǳǘ-ƛƴέ ƻǊ άŎǳǘ-ƻǳǘέ όǎŜŜ ǉǳŜǎǘƛƻƴǎ /нм ŀƴŘ /ннύ at certain wind speeds and sometimes to minimize 
sound produced by the turbine by slowing down the blades. If a mechanical problem causes the incorrect 
adjustment of the pitch of the blades, this could create extra turbulence, as well as decrease the turbines 
efficiency, and cause sound at annoyance levels. 

 

A8.  Does ice on the turbine blades affect the sound? 

http://acousticecology.org/wind/winddocs/noise/swv_symposium_paper_thorne_problems_with_noise_numbers%20copy.pdf
http://acousticecology.org/wind/winddocs/noise/swv_symposium_paper_thorne_problems_with_noise_numbers%20copy.pdf
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Response: Ice that forms on wind turbine blades often falls off relatively quickly after the turbine begins to 
operate (the blades begin to spin). Wind blade manufacturers suggest that this ice is unlikely to cause a 
significant change in the type and level of sound caused by a wind turbine. Blade 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 features are uncommon. There have been anecdotal complaints 
about ice throw by residents living near turbines, however the research team has not interviewed these 
individuals about such claims.   

  

A11.  People who live near the Mackinaw City wind turbines complain about the noise they make and they cannot sleep. 
I 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 see section C for responses about Health 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 wind turbines.   

Some residents who live near wind turbines find the swooshing sound of the blades irritating. Others claim 
that the low-frequency sound emitted has health implications.  Research about wind turbine noise is further 
complicated by the fact that a substantial number of people who live near wind turbines are not bothered 
by it. There may be a subset of individuals who are more sensitive to wind turbines due to pre-existing 
conditions. As a result, residents can be impacted differently by the same type and size of wind turbines.  

ReŎŜƴǘ ǊŜǎŜŀǊŎƘ ŦǳǊǘƘŜǊ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ǇŜƻǇƭŜΩǎ ƎŜƴŜǊŀƭ ƻǇƛƴƛƻƴ ŀōƻǳǘ ǿƛƴŘ ŜƴŜǊƎȅ impacts whether or not 
they find the noise produced by wind turbines annoying (For more information on one Swedish 
psychological study with a small sample size see: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2078467/).  

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

CƻǊ ŀ ǎǳƳƳŀǊȅ ƻŦ ŜȄƛǎǘƛƴƎ ǊŜǎŜŀǊŎƘ ƻƴ ǿƛƴŘ ǘǳǊōƛƴŜ ƴƻƛǎŜΣ ǎŜŜ ǘƘŜ !ŎƻǳǎǘƛŎ 9ŎƻƭƻƎȅ LƴǎǘƛǘǳǘŜΩǎ ά²ƛƴŘ CŀǊƳ 
bƻƛǎŜΥ нллф ƛƴ wŜǾƛŜǿέΥ http://www.acousticecology.org/docs/AEI_WindFarmNoise_2009inReview.pdf  
Also see the New England Wind Energy Education Project presentation by AEI at 
http://aeinews.org/archives/972  This presentation explores in 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 we allowed to enact a noise ordinance that covers all industry?  

Response:  In Michigan, a township can enact a noise ordinance that impacts all applications/proposals in 
that same township. Townships that come together to create a joint master plan may impact developers 
operating in more than one township. See response to question D1 about ordinance formation.  

 

A14.  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 Michigan, local governments have flexibility in creating wind energy ordinances. Townships 
and rural municipalities have created ordinances that have different nighttime and daytime noise limits. A 
wind developer may also obtain noise, light and shadow licker easements from nearby residents and 
property owners.  ¢ƘŜ aƛŎƘƛƎŀƴ hŦŦƛŎŜ ƻŦ 9ƴŜǊƎȅ {ŜŎǳǊƛǘȅΩǎ ŘƻŎǳƳŜƴǘ άResources for Wind Projects in Local 
Michigan Communitiesέ ǇǊƻǾƛŘŜǎ ƳƻŘŜƭ ƻǊŘƛƴŀƴŎŜǎΦ  This can be accessed at 
http://www.michigan.gov/mdcd/0,4611,7-122-25676_25774-263022--,00.html 

 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2078467/
http://www.acousticecology.org/docs/AEI_WindFarmNoise_2009inReview.pdf
http://aeinews.org/archives/972
http://www.michigan.gov/mdcd/0,4611,7-122-25676_25774-263022--,00.html
http://www.michigan.gov/mdcd/0,4611,7-122-25676_25774-263022--,00.html
http://www.michigan.gov/mdcd/0,4611,7-122-25676_25774-263022--,00.html
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A Michigan State University study recently recommended that the State of Michigan update the noise 
provision to 40 dBA during evening hours.  The basis for their recommendation can be found at: 
http://www.oem.msu.edu/userfiles/file/Resources/WindandHealthReport.pdf.  The MSU recommendation 
appears legally defensible. 

The National Association of Regulatory Utility Commissioners published an October 2011 report which 
provides guidance to utilities and developers about suggested design goals for new projects, evaluating 
potential noise impacts from proposed projects through noise modeling and field surveys of existing 
condition, and measuring the noise emissions from operational projects to determine compliance with 
design goals or regulatory limitsΦ {ŜŜ ǘƘŜ !9{ ŘƻŎǳƳŜƴǘ ǊŜǇƻǎƛǘƻǊȅ ǳƴŘŜǊ άbƻƛǎŜέΦ ¢Ƙƛǎ ǊŜǇƻǊǘ ƛǎ ŀƭǎƻ 
available at 
http://www.naruc.org/Grants/Documents/Final%20full%20MN%20SERCAT%20rep%20with%20NARUC%20c
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 non-participating residents? 

Response: See response to questions A14 and A16.  

In Michigan, township boards control local noise restrictions. Many states, counties, towns and townships 
have created ordinances that have lower night time noise limits. The World Health Organization (WHO) 
recommends an average yearly night time decibel level of 40dBA. The WHO report can be found at: 
http://www.euro.who.int/__data/assets/pdf_file/0017/43316/E92845.pdf. 

A16. Has the State of Michigan recommended ordinance limits on sound pressure levels related to wind turbines? Have 
any Michigan universities made recommendations? What are those recommendations?  

Response: The State of Michigan issued siting guidelines for wind energy systems in 2005 that 
recommended that a level of 55 dBA should not be exceeded for more than three minutes of every hour 
measured at the property line. Those guidelines are no longer in effect, and have now been replaced with 
examples of model ordinances from communities. Those can be read in a document titled άResouces for 
Wind Projects in Local Michigan CommunitiesΣέ which is available at  
http://michigan.gov/documents/mdcd/On-Shore_Wind_9-28-11_365181_7.pdf 

In January 2010 the Michigan Public Service Commission chose to leave all wind turbine noise limiting 
authority to local governments. Chairman Orjiakor Isiogu ǎǘŀǘŜŘΣ άWe are 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 suggests a one-size-fits-all 
approach would work for the entire state.έ 

However, a recent 2011 study by MSU researchers has urged lowering acceptable noise levels to 40 dBA, 
after concluding that there could be potential health risks with the lower frequency noise created by utility 
scale wind 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 health 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 reports, the National Association of Regulatory Utility Commissioners published an 
October 2011 report by David M. HesslerΣ ǘƛǘƭŜŘ άAssessing Sound Emissions from Proposed Wind Farms & 
Measuring the Performance of /ƻƳǇƭŜǘŜŘ tǊƻƧŜŎǘǎέΣ which provides guidance to utilities and developers 
about suggested design goals for new projects, evaluating potential noise impacts from proposed projects 
through noise modeling and field surveys of existing condition, and measuring the noise emissions from 
operational projects to determine compliance with design goals or regulatory limits. The report concludes 
ǘƘŀǘ άBased on the observed reaction to typical projects in United States, it would be advisable for any new 

http://www.oem.msu.edu/userfiles/file/Resources/WindandHealthReport.pdf
http://www.naruc.org/Grants/Documents/Final%20full%20MN%20SERCAT%20rep%20with%20NARUC%20cover%20Hessler.pdf
http://www.naruc.org/Grants/Documents/Final%20full%20MN%20SERCAT%20rep%20with%20NARUC%20cover%20Hessler.pdf
http://www.euro.who.int/__data/assets/pdf_file/0017/43316/E92845.pdf
http://www.michigan.gov/mdcd/0,4611,7-122-25676_25774-263022--,00.html
http://www.michigan.gov/mdcd/0,4611,7-122-25676_25774-263022--,00.html
http://michigan.gov/documents/mdcd/On-Shore_Wind_9-28-11_365181_7.pdf
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project to attempt to maintain a mean sound level of 40 dBA or less outside all residences as an ideal design 
ƎƻŀƭέΦ This report is also available at 
http://www.naruc.org/Grants/Documents/Final%20full%20MN%20SERCAT%20rep%20with%20NARUC%20c
over%20Hessler.pdf  

  For more information about sound limit recommendations, see: 
- Michigan Public Service Commission and Department of Energy, Labor and Economic Growth 

report on noise setbacks: http:/ /www.michigan.gov/documents/mpsc/werzb_rpt_01-
2010_309001_7.pdf 

- The 2011 MSU report:  http://news.msu.edu/wind-farms-stricter-noise-levels 

 

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

Response: When two or more turbines can be heard from a house, the combined decibel level (see response 
A5 for more 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 40 dBA of sound and 1000 feet to the right of another 
turbine generating 40dBA, the person will not hear an 80 dBA sound. In this case the person would hear 43 
dBA of sound. Multiple wind turbines near a home will impact overall noise levels, but will not be 
significantly louder than one turbine. {ƻƳŜ ƭƻŎŀƭ ƭŀǿǎΣ ǎǳŎƘ ŀǎ hƴǘŀǊƛƻΩǎ άEnvironmental Protection Act 
Development of Noise Setbacks for Wind Farmsέ, include an increase in setback distance as additional 
turbines are added.  ¢Ƙƛǎ ŘƻŎǳƳŜƴǘ Ŏŀƴ ōŜ ŦƻǳƴŘ ƻƴƭƛƴŜ ŀǘ ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘΩǎ ǿŜōǎƛǘŜ ŀǘ 
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. Such modeling may be required ǘƘǊƻǳƎƘ ŀ ǇǊƻƧŜŎǘΩǎ environmental impact assessment or be 
requested of from developers. 

Grand Valley State UnƛǾŜǊǎƛǘȅΩǎ ²ƛƴŘ .ǊƛŜŦ Ін also describes the potential noise and health impacts of wind 
turbines: http://www.gvsu.edu/wind/project-documents-3.htm  

 
A22.  Lǎ ǘƘŜǊŜ ŜǾƛŘŜƴŎŜ ƻŦ ƘŜŀǊƛƴƎ ŘŀƳŀƎŜ ŘƛǊŜŎǘƭȅ ŎŀǳǎŜŘ ōȅ ǇǊƻȄƛƳƛǘȅ ǘƻ ǿƛƴŘ ǘǳǊōƛƴŜǎΚ L ŘƻƴΩǘ ƳŜŀƴ ŎƻǊǊŜƭŀǘƛƻƴŀƭ 

evidence ς where wind sound is measured and hearing damage is imputed to people living or working in proximity 
to wind turbines. Same question for infrasound?  

 
Response: There is no evidence that wind turbines create noise that causes hearing damage. As shown in 
the image below, even when the listener is standing close (~ 100 feet) to a wind turbine they will still not be 
at risk for hearing loss. Wind farm technicians, however, do wear hearing protection when working on 
turbines because the noise emitted close to the nacelle can exceed safety levels.   

 

http://www.naruc.org/Grants/Documents/Final%20full%20MN%20SERCAT%20rep%20with%20NARUC%20cover%20Hessler.pdf
http://www.naruc.org/Grants/Documents/Final%20full%20MN%20SERCAT%20rep%20with%20NARUC%20cover%20Hessler.pdf
http://www.michigan.gov/documents/mpsc/werzb_rpt_01-2010_309001_7.pdf
http://www.michigan.gov/documents/mpsc/werzb_rpt_01-2010_309001_7.pdf
http://news.msu.edu/wind-farms-stricter-noise-levels
http://www.ene.gov.on.ca/environment/en/subject/wind_energy/STDPROD_089005.html
http://www.gvsu.edu/wind/project-documents-3.htm
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 Image credit: Wind Issue Brief #2, West Michigan Wind Assessment, Grand Valley State University. 

 
A24.  Technology on wind turbines, including analysis of sound frequencyτdo they produce low-frequency sound? 

ResponseΥ ¢ƘŜ ǘŜǊƳǎ άlow-frequencyέ ŀƴŘ άƛƴŦǊŀǎƻǳƴŘέ ŎƻƳŜ ǳǇ ƻŦǘŜƴ ƛƴ ŘƛǎŎǳǎǎƛƻƴǎ ŀōƻǳǘ ǿƛƴŘ ǘǳǊōƛƴŜ 
ƴƻƛǎŜΦ ¢ƘŜǎŜ ǘŜǊƳǎ ǊŜŦŜǊ ǘƻ ǘƘŜ ǇƛǘŎƘΣ ƳŜŀǎǳǊŜŘ ƛƴ ƘŜǊǘȊ όǎŜŜ ǉǳŜǎǘƛƻƴ !рύΣ ƻŦ ǘƘŜ ǎƻǳƴŘ ŎǊŜŀǘŜŘΦ άLow-
frequencyέ ǊŜŦŜǊǎ ǘƻ ǎƻǳƴŘǎ ōŜƭƻǿ млл IȊΣ ŀƴŘ άƛƴŦǊŀǎƻǳƴŘέ ǊŜŦŜǊǎ ǘƻ ƛƴŀǳŘƛōƭŜ ǎƻǳƴŘ ǾƛōǊŀǘƛƻƴǎ ōŜƭƻǿ 16 
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 individuals in their ability to perceive low-frequency sound and 
infrasound, but these are the thresholds for the majority of humans. 

²ƛƴŘ ǘǳǊōƛƴŜǎ ƎŜƴŜǊŀǘŜ ōƻǘƘ ŀǳŘƛōƭŜ ǎƻǳƴŘ ŀƴŘ ƛƴŦǊŀǎƻǳƴŘΦ ¢ƘŜ ŀǳŘƛōƭŜ ǎƻǳƴŘ ƻŦ ǘƘŜ άǎǿƻƻǎƘΣ ǎǿƻƻǎƘέ ƛǎ ŀ 
high frequency sound that most people associate with wind turbines.  Humans typically report annoyance, 
anxiety and sleep disturbance from low-frequency sound or infrasound when the sound vibrations are very 
powerful, for example, when the sound pressure is greater than 70 decibels (see question A5 for more on 
decibels (dB)). There is variability among individuals in their ability to perceive low-frequency sound and 
infrasound. There is evidence in animal studies that sustained, very powerful infrasound can damage health, 
but there is no scientific evidence that infrasound at very low sound pressure levels causes psychological or 
health damage in humans. This does not mean that infrasound can never have negative health impacts on 
humans in certain cases.  

Also see response below to question A27. 

For more information, go to: 
- Minnesota Department of Health report of Public Health Effects of Wind Turbines, pg 10-18, 

which gives more information about sound created by wind turbines and its affect on humans: 
http://www.energyfacilities.puc.state.mn.us.com/resource.html?Id=24519 

http://www.energyfacilities.puc.state.mn.us.com/resource.html?Id=24519


15 

 

- ²ƻǊƭŘ IŜŀƭǘƘ hǊƎŀƴƛȊŀǘƛƻƴΩǎ άbƛƎƘǘ bƻƛǎŜ DǳƛŘŜƭƛƴŜ wŜǇƻǊǘΣέ ǿƘƛŎƘ ǎǳƎƎŜǎǘǎ ŀ ƴƛƎƘǘǘƛƳŜ ƴƻƛǎŜ 
limit of 40 dBA: www.euro.who.int/__data/assets/pdf_file/0017/43316/E92845.pdf  

- DǊŀƴŘ ±ŀƭƭŜȅ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅΩǎ ²ƛƴŘ .ǊƛŜŦ ІнΣ ǿƘƛŎƘ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƴƻƛǎŜ ŀƴŘ ƘŜŀƭǘƘ 
impacts of wind turbines: www.gvsu.edu/wind/project-documents-3.htm  
 

A25.  Some wind energy companies say that the new upwind generators produce no infrasound (low-frequency sound). 
There are many acoustical engineers (Rick James) who state there is low-frequency sound from the large (1.8-2.5 
MW) upwind generators. Who is correct? If there is no infrasound (low-frequency sound) should the township 
ordinances include a low-frequency sound limit of zero? 

Response: See response to questions A14, A16 and A24. The peer-reviewed academic literature suggests 
that the infrasound created by large wind turbines is negligible, but there have been reported cases of 
infrasound measured across greater-than-expected distances. The Acoustic Ecology Institute (AEI) describes 
the emerging science behind the noise created by wind farms. For more information about infrasound, see 
!9LΩǎ нлмм ǊŜǇƻǊǘ ƻƴ ²ƛƴŘ ¢ǳǊōƛƴŜ bƻƛǎŜΥ 
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? 
Response: Yes. Nearly all modern utility turbines have designs that minimize noise. In the past, the wind 
turbines had downwind rotors and un-insulated nacelles, which resulted in louder noise. Today, all large 
turbines in the U.S. have upwind rotors, variable pitch (See question A7) and insulation in their nacelles and 
many can vary their rotational speed. In the US, all wind turbine manufacturers must measure and report 
turbine sound following standards set by the International Electrotechnical Commission, which must include 
sound pressure levels and dominant frequeƴŎƛŜǎΣ ƛƴŎƭǳŘƛƴƎ άǘǳǊōƛƴŜ ǿƘƛǎǘƭŜέ όƳƻǊŜ ƻƴ ǘǳǊōƛƴŜ ǿƘƛǎǘƭŜ ƛƴ 
question A32) for any turbine model. Specific measurements for infrasound are optional. For more 
ƛƴŦƻǊƳŀǘƛƻƴΣ ǎŜŜΥ DǊŀƴŘ ±ŀƭƭŜȅ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅΩǎ ²ƛƴŘ .ǊƛŜŦ ІнΣ ǿƘƛŎƘ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƴoise and 
health impacts of wind turbines: www.gvsu.edu/wind/project-documents-3.htm. 

 

A27.  Are you able to identify any original, follow-ǳǇΣ ƭŜƎƛǘƛƳŀǘŜƭȅ ǎŎƛŜƴǘƛŦƛŎ ǊŜǎŜŀǊŎƘ ƻƴ άǿƛƴŘ ǘǳǊōƛƴŜ ƴƻƛǎŜ ǎȅƴŘǊƻƳŜέ 
ƻǘƘŜǊ ǘƘŀƴ ŀǊǘƛŎƭŜǎ ǘƘŀǘ ǎƛƳǇƭȅ ǉǳƻǘŜ bƛƴŀ tƛŜǊǇƻƴǘΩǎ ǿƻǊƪ ŀƴŘ ŀǎǎǳƳŜ ǘƘŀǘ ƛǘ ƛǎ ŜƛǘƘŜǊ ǘǊǳŜ ƻǊ ǇǊƻōŀōƭȅ ǘǊǳŜΚ 

Response: The theory behind the Wind Turbine Syndrome is still at an early stage of investigation.  The book 
published by Pierpont ŘŜǎŎǊƛōŜǎ ǘƘŜ ŦƛǊǎǘ ǎǘŀƎŜΣ ǘƘŜ άŎŀǎŜ ǎŜǊƛŜǎΣέ ƛƴ ǿƘƛŎƘ ǘƘŜ ƛƴǾŜǎǘƛƎŀǘƻǊ ŎƻƳǇƛƭŜǎ ǊŜǇƻǊǘǎ 
of a consistent set of symptoms that may be related to a specific cause.  It does not investigate how 
common the symptoms are, or even whether they are more common in conjunction with any specific cause. 
tƛŜǊǇƻƛƴǘΩǎ ǿƻǊƪ Ŏŀƴ ōŜ ŀŎŎŜǎǎŜŘ ŀǘ http://www.windturbinesyndrome.com/ 

Michael Nissenbaum from Maine is doing one type of next-ǎǘŜǇ ǊŜǎŜŀǊŎƘΣ ŀ άŎƻƘƻǊǘ ǎǘǳŘȅΣέ ǿƘƛŎƘ ǎeeks to 
identify if the symptoms are more common near turbines than further away. However, it is not clear if 
bƛǎǎŜƴōŀǳƳΩǎ ǎǘǳŘȅ Ŏŀƴ ŘƛǎǘƛƴƎǳƛǎƘ ǿƘŜǘƘŜǊ ǘƘŜ ǎȅƳǇǘƻƳǎ ŀǊŜ ŎŀǳǎŜŘ ŘƛǊŜŎǘƭȅ ōȅ ǘǳǊōƛƴŜ ƴƻƛǎŜΣ ƻǊ ƛƴŘƛǊŜŎǘƭȅ 
by stress, frustration, or sleep disruption experienced by neighbors in response to the noise.  It can be 
argued that indirect and direct effects are equally valid as a concern. Dr. Nissenbaum first two studies found 
that (22) people exposed to wind turbines (within 3,500 feet), when compared to (27) 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 are noted below: 

Symptom          Exposed Non-Exposed  
Sleep disturbance  82%  4%  
Chronic headache  41%  4%  
Stress  59%  0%  

http://www.euro.who.int/__data/assets/pdf_file/0017/43316/E92845.pdf
http://www.gvsu.edu/wind/project-documents-3.htm
http://www.acousticecology.org/wind/winddocs/AEI_WindFarmNoise2011.pdf
http://www.gvsu.edu/wind/project-documents-3.htm
http://www.windturbinesyndrome.com/
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Persistent anger  77%  0%  
Depression  *  0%  
Reduced quality of life  95%  0% 
No. new/ 15 4 
increased prescription meds     

 
Current research is more focused on understanding which qualities of wind turbine sound may trigger more 
ŘǊŀƳŀǘƛŎ ŜŦŦŜŎǘǎ ǘƘŀƴ ƻǘƘŜǊ ƴƻƛǎŜ ǎƻǳǊŎŜǎ ǘƘŀƴ ǎǇŜŎƛŦƛŎŀƭƭȅ ǘŜǎǘƛƴƎ tƛŜǊǇƻƴǘΩǎ ²ƛƴŘ ¢ǳǊōƛƴŜ {ȅƴŘǊƻƳŜ 
hypothesis. Some studies do shed light on the underlying acoustics that could be related to the reported 
symptoms. 

One piece of research of note is the work of Alec Salt, who has reported that low-amplitude infrasound may 

trigger a physiological response in outer and inner hair cells in the inner ear (i.e. people cannot hear it). 
This research has not confirmed that any possible outer ear cell response is related to the sorts of vestibular 
effects posited by Pierpont, but it may lead to research that investigates these possible mechanisms.  

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

Response: There are many ways to structure a sound monitoring protocol. Sound limit ordinances are often 
structured to be based on the average noise level, averaged over a specified period of time, as heard or 
recorded at specified locations, such as property lines or residences. Sometimes ordinances include an 
allotment of time that can violate the sound limit. For example, an ordinance may have a 40 decibel sound 
limit with 30 hours above that limit allowed during the course of the year.  

Acousticians use sound level metering devices to record levels of sound. Methods vary based on the length 
of the time intervals being metered.  Sound levels could be averaged every ten minutes, or over the entire 
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 and height 
restrictions? 

Response: Wind turbines are regulated. Across the country, townships, municipal, county and state 
governments place various kinds of restrictions and zoning requirements on the scale and type of wind 
energy development, as well as the level of sound that is permissible. If a community is without zoning, it 
may not have any protections in 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 (any projectτroads, factories, shopping centers, nightclubs, farms, etc....not just wind), at a property 
ƻǿƴŜǊΩǎ ǇǊƻǇŜǊǘȅ ƭƛƴŜΚ ²ƻǳƭŘΣ ƛƴ ȅƻǳǊ ƻǇƛƴƛƻƴΣ ǎǳŎƘ ŀ ǊŜǉǳƛǊŜƳŜƴǘ ōŜ ŜƴŦƻǊŎŜŀōƭŜΣ ƻǊ ǿƻǳƭŘ ƛǘ ŀƳƻǳƴǘ ǘƻ 
exclusionary zoning? 

Response:  The purpose of a Noise Ordinance is to regulate the amount, duration and source of noise and is 
generally applied to districts rather than types of projects.  Such an ordinance also focuses on time of day, 
with night time noise levels often set lower than daytime noise standards.   There are many communities 
that have established noise ordinances at or below 40 dBA. The City of Belmont, CA has a Noise Ordinance 
that regulates daytime as well as nighttime noise levels.  Nighttime noise levels for Multifamily Residential 
Structures is kept at 35 dBA.  See 
http://www.belmont.gov/SubContent.aspCatId=240002027&C_ID=240003408   

The City of Worcester, Massachusetts regulates noise by prohibiting noise ǘƘŀǘ ƛǎ άǇƭŀƛƴƭȅ ŀǳŘƛōƭŜέ ŦǊƻƳ ŀ 
specified distance from various types of sources. For example, music and sound originating from a 
commercial establishment cannot exceed 10 dBA above the ambient sound level at the property line.  See 
http://www.worcesterma.gov/uploads/5d/4a/5d4a6fbfaf088e5e6089af3cd5d26be5/noise-control.pdf   

http://www.belmont.gov/SubContent.asp?CatId=240002027&C_ID=240003408
http://www.worcesterma.gov/uploads/5d/4a/5d4a6fbfaf088e5e6089af3cd5d26be5/noise-control.pdf
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Go to http://www. nonoise.org/lawlib/cities/cities.htm  for one list of communities in the country that have 
noise ordinances.    

tƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ !9{ ŘƻŎǳƳŜƴǘ ǊŜǇƻǎƛǘƻǊȅ ŦƻǊ ŦƛƭŜǎ ǳƴŘŜǊ άhǊŘƛƴŀƴŎŜǎέ ŦƻǊ ƳƻǊŜ ŜȄŀƳǇƭŜǎΦ 

It is advisable for a community to analyze their existing ambient noise levels.  With that information a 
baseline ambient dBA level for a community can be established.  After such a baseline study, a community or 
township is in a better position to understand additional noise impacts and enact an enforceable and legally 
supportable ordinance.   

The Town of Wilton and the Town of Ridgeville, Wisconsin used the baseline, pre-construction sound limit to 
set their standard.  The noise standard does not allow noise generated by the wind energy system to exceed 
5 dBA of pre-construction/operational background noise levels and may not exceed 40 dBA within 100 feet 
from any occupied structure. 

 

A32. What is turbine whistle? 

Response:  Turbine whistle refers to high-pitched noise created by wind turbine blades hitting the air at 
certain angles. The Minnesota Department of Health report on the Public Health Effects of Wind Turbines 
ǎǘŀǘŜǎ ǘƘŀǘΥ ά¦ƴŜȄǇŜŎǘŜŘƭȅ ƘƛƎƘ ŀŜǊƻŘȅƴŀƳƛŎ ƴƻƛǎŜ Ŏŀƴ ŀƭǎƻ ōŜ ŎŀǳǎŜŘ ōȅ ƛƳǇǊƻǇŜǊ ōƭŀŘŜ ŀƴƎƭŜ ƻǊ ƛƳǇǊƻǇŜǊ 
alignment of the rotor to the wind. These are correctable and are usually adjusted during the turbine break-
ƛƴ ǇŜǊƛƻŘΦέ ¢Ƙŀǘ ǊŜǇƻǊǘ Ŏƻƴǘŀƛƴǎ ƳƻǊŜ ƛƴŦƻǊƳŀǘion about the health and noise impacts of wind turbines and 
can be found at: http://energyfacilities.puc.state.mn.us/resource.html?Id=24519. 

 
A34.  Is there a sound difference between different topographies?  

Response: The impact of topography on how sound travels is extremely important and complex. The slope 
of a hill 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. 

 
Research on the impact of 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 
ōŜ ŎƻƴŘǳŎǘŜŘ ǘƘǊƻǳƎƘ ŀ ǇǊƻƧŜŎǘΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳǇact assessment. For more information, see Acoustic 
9ŎƻƭƻƎȅ LƴǎǘƛǘǳǘŜΩǎ ²ƛƴŘ ¢ǳǊōƛƴŜ bƻƛǎŜ CŀŎǘ {ƘŜŜǘΥ 
www.acousticecology.org/docs/AEI%20Wind%20Turbine%20Noise%20FactSheet.pdf  

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

Response: Whether 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 winds, and topography 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 utility-scale wind farm development in 
Benzie and Manistee Counties?  

Response: Yes. For example, Emmet County in Michigan has a current wind energy noise ordinance set at 35 
dBA and a 400-foot height restriction. Some wind developers have contested that the 35 decibel limit in 
Emmet County may amount to exclusionary zoning, because it may limit what could potentially be built 
within the zoning boundaries.  While wind companies do raise the issue of exclusionary zoning when limits 
of 35 dBA are proposed, many acousticians worldwide have independently begun to coalesce around a 35 
dBA limit as one that may reduce complaints to the levels most commonly expected to arise from new noise 
sources.   Also see the 2011 report by David M. HesslerΣ ǘƛǘƭŜŘ άAssessing Sound Emissions from Proposed 
Wind Farms & Measuring the Performance of /ƻƳǇƭŜǘŜŘ tǊƻƧŜŎǘǎέΣ which provides guidance to utilities and 
developers about suggested design goals for new projects, evaluating potential noise impacts from 

http://www.nonoise.org/lawlib/cities/cities.htm
http://energyfacilities.puc.state.mn.us/resource.html?Id=24519
http://www.acousticecology.org/docs/AEI%20Wind%20Turbine%20Noise%20FactSheet.pdf
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proposed projects through noise modeling and field surveys of existing condition, and measuring the noise 
emissions from operational projects to determine compliance with design goals or regulatory limits. The 
ǊŜǇƻǊǘ ŎƻƴŎƭǳŘŜǎ ǘƘŀǘ άBased on the observed reaction to typical projects in United States, it would be 
advisable for any new project to attempt to maintain a mean sound level of 40 dBA or less outside all 
ǊŜǎƛŘŜƴŎŜǎ ŀǎ ŀƴ ƛŘŜŀƭ ŘŜǎƛƎƴ ƎƻŀƭέΦ This report is also available at 
http://www.naruc.org/Grants/Documents/Final%20full%20MN%20SERCAT%20rep%20with%20NARUC%20c
over%20Hessler.pdf  

It is also important to note here that Oregon has a state noise limit of 10 dBA over background ambient, 
which has been set by convention at 26 dBA 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 space there than in many eastern 
states. 

Concerns and perceptions of sound do vary by community. In some types of communities (where nearly 
everyone is a working farmer or rancher), sound levels of 50 dBA seem be more easily tolerated, while in 
other types of communities (where there are many people seeking rural peace and quiet, especially at 
night), sound levels of 40dBA may trigger widespread disruption and concern. 

 

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

Response: Construction noise created by wind turbines is likely similar to other forms of construction. As for 
operations, oil and gas pump-jacks are relatively quiet during operation, and some natural gas wellheads are 
basically silent. The loudest oil and gas noise source is coal-bed methane compressor stations, which 
operate 24/7, but these can be built inside housings that dampen the sound greatly.  Wind turbines during 
operation are louder than a dampened compressor station or any other common 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 that. See response to question A5. 

 

A40.  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 audible and low-frequency?  

Response: When creating zoning ordinances related to wind energy projects, distance setbacks are usually 
not used to lessen the effects of wind turbine noise. Instead, governments create noise limits. Setbacks are 
used to reduce any visual annoyance and safety hazard. See questions A15 and A16. 

 

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

Response: Other than setbacks, the main strategy used to reduce sound level is operational changes. This 
includes reducing the speed 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 
modifications to slightly reduce noise. 

 

  

http://www.naruc.org/Grants/Documents/Final%20full%20MN%20SERCAT%20rep%20with%20NARUC%20cover%20Hessler.pdf
http://www.naruc.org/Grants/Documents/Final%20full%20MN%20SERCAT%20rep%20with%20NARUC%20cover%20Hessler.pdf
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Theme: Wildlife 
ID Letter: B 
 
Original Questions: 
  
1. Can flight paths of birds and bats be controlled? See response below. 

2. 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 Lakes? Will it be a local Forest Representative or someone from Duke Energy who 
ǿƻǳƭŘƴΩǘ ǘǊǳƭȅ ƪƴƻǿ ǘƘŜ ŀǊŜŀΚ See response below. 

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 possibilities that would mitigate potential dangers to wildlife? Are flashing lights required at night? See 
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 Glovers Lake. What should be the setbacks of wind turbines from these lakes with migratory 
flyways? Project specific. 

5. Can we mandate that no turbines be placed in the areas of migratory bird paths? See response below. 

6. Why do bats get the bends near wind turbines? See response below. 

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 population?  Beyond scope of project. 

8. Bats are extremely susceptible to wind turbines. Studies have shown they do not have to strike the wind turbine 
ǎƛƴŎŜ ǘƘŜ ǇǊŜǎǎǳǊŜ ŘǊƻǇ ŎŀǳǎŜŘ ōȅ ǘƘŜ ōƭŀŘŜǎ ŎŀǳǎŜǎ ǘƘŜ ōŀǘΩǎ ƭǳƴƎǎ ǘƻ ǊǳǇǘǳǊŜΦ ²Ƙŀǘ ŀǊŜ ǘƘŜ ƳƛǘƛƎŀǘƛƻƴ ƳŜŀǎǳǊŜǎ 
that can be used to protect the bat population? See response below. 

9. 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? See response below. 

10. What will the action be if all the experts and all the planning indicate minimal effect 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 bat kill? See response 
below. 

12. What is the impact of wind turbine sound on wildlife living in the industrial wind project area? See response below. 

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

14. What is the typical time period that environmental studies cover? One year to cover spring and fall migrationτ
nesting and breading periods? See response below. 

15. Does environmental impact on wildlife, investigation, birds, etc. last for 1 year. Are there actual fixed studies done? 
See responses to questions B13 and B14. 

16. The FWS recommends at least a 5-ƳƛƭŜ ǎŜǘōŀŎƪ ŘƛǎǘŀƴŎŜ ŦǊƻƳ ŀƴȅ ŀŎǘƛǾŜ ōŀƭŘ ŜŀƎƭŜΩǎ ƴŜǎǘΦ ²ƛƭƭ ǘƘŜ ŘŜǾŜƭƻǇŜǊǎ ŀǇǇƭȅ 
ŦƻǊ ŀ ǇŜǊƳƛǘ ǘƻ άǘŀƪŜέ ŀ ŎŜǊǘŀƛƴ ƴǳƳōŜǊ ƻŦ ōŀƭŘ ŜŀƎƭŜǎ ǎƻ ǘƘŜȅ ǿƛƭƭ ƴƻǘ ōŜ ƛƴ Ǿƛƻƭŀǘƛƻƴ ƻŦ ǘƘŜ .ŀƭŘ ŀƴŘ DƻƭŘŜƴ 9ŀƎƭŜ 
Protection Act? See response to question B18. 

17. We only have a few bald eagles. What can be done to protect them? See response below. 

18. ²ƛƭƭ ǘƘŜ ŘŜǾŜƭƻǇŜǊǎ ŀǇǇƭȅ ŦƻǊ ŀ άǘŀƪŜέ ǇŜǊƳƛǘ ŦƻǊ ŜƴŘŀƴƎŜǊŜŘ ǎǇŜŎƛŜǎ ƻŦ ōƛǊŘǎ ŀƴŘ ōŀǘǎ ǎƻ ǘƘŜȅ ǿƛƭƭ ƴƻǘ ōŜ ƛƴ Ǿƛƻƭŀǘƛƻƴ 
of the Migratory Bird Treaty Act and the Endangered Species Acts? See response below. 

19. Would the bats and bald eagles in the area potentially be threatened by the wind turbines? See response to 
question B9. 

20. How do ridge/valley sound and vibration affect fishery, birds, etc. in Blaine Township? Beyond scope of project; 
could be answered in site specific proposal/assessments 
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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 development of dirt 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 areas? See response below. 

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

24. Can the township require the applicant to follow US fish and wildlife wind siting guidelines? See response to 
question B23. 

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

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

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 below. 

28. How many birds die from windmills compared to airplane, automobiles, or window panes? See response below. 
29. 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 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 towers. See response below. 

30. Are proponents 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 35,000 long-tailed ducks are seen offshore regularly. 
Wind tower siting in the lake must consider 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 of this project. 

32. What are the known impacts from turbines, roads, power lines and other associated infrastructure, including but not 
ƭƛƳƛǘŜŘ ǘƻ ŘƛǎǇƭŀŎŜƳŜƴǘ ϧ ŀǾƻƛŘŀƴŎŜ ōŜƘŀǾƛƻǊǎ ŀƴŘ ŘƛǊŜŎǘ ŎƻƭƭƛǎƛƻƴκƳƻǊǘŀƭƛǘȅ ƻƴ ǘƘŜ ǎǇŜŎƛŜǎ ƭƛǎǘŜŘ ƛƴ ά!ǘǘŀŎƘƳŜƴǘ 
мΚέ Needs further clarification. 

 

 
Questions and Responses: 
These questions may have been recategorized aƴŘ ǊŜƻǊƎŀƴƛȊŜŘΦ {ƻƳŜ Ƴŀȅ ƘŀǾŜ ōŜŜƴ ǎŜƴǘ ǘƻ ŀƴƻǘƘŜǊ άǘƘŜƳŜέ ŀǊŜŀ όǘƘƛǎ 
ǿƛƭƭ ƘŀǾŜ ōŜŜƴ ŜȄǇƭŀƛƴŜŘ ƛƴ ǊŜŘ ǳƴŘŜǊ ǘƘŜ άhǊƛƎƛƴŀƭ vǳŜǎǘƛƻƴǎέ ǎŜŎǘƛƻƴύΦ Lƴ ƻǘƘŜǊ ŎŀǎŜǎ ǘǿƻ ƻǊ ƳƻǊŜ ǉǳŜǎǘƛƻƴǎ ǿƛƭƭ ōŜ 
answered with one response. 
 
B1.  Can flight paths of birds and bats be controlled?  

Response: It 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 patterns, 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 
άAssessing Impacts of Wind-Energy Development on Nocturnally Active Birds and Bats: A Guidance 
DocumentΣέ ǇǳōƭƛǎƘŜŘ ōȅ ǘƘŜ Journal of Wildlife Management.  This study can be accessed at 
http://www.nationalwind.org/assets/publications/Nocturnal_MM_Final-JWM.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 Lakes? Will it be a local Forest Representative or someone from Duke 
9ƴŜǊƎȅ ǿƘƻ ǿƻǳƭŘƴΩǘ ǘǊǳƭȅ ƪƴƻǿ ǘƘŜ ŀǊŜŀΚ  

Response: Although the research team cannot comment on whether or not any studies will be carried out 
for those specific areas, there has been some research done on the effects of wind energy on Great Lake 

http://www.batsandwind.org/pdf/jwm_m&m.pdf/
http://www.batsandwind.org/pdf/jwm_m&m.pdf/
http://www.nationalwind.org/assets/publications/Nocturnal_MM_Final-JWM.pdf
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bird populations. This recent ǎǘǳŘȅΣ ŜƴǘƛǘƭŜŘ ά²ƛƴŘ 9ƴŜǊƎȅΥ DǊŜŀǘ [ŀƪŜǎ wŜƎƛƻƴŀƭ DǳƛŘŜƭƛƴŜǎΣέ 
comprehensively discusses potential risks to birds and recommends ways to avoid serious impact. This 
research is available online at http://conserveonline.org/library/wind-energy-great-lakes-regional-
guidelines/view.html.  

The US Fish and Wildlife Service has prepared guidelines 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?  

Response: The research ǘŜŀƳ ƛǎ ƴƻǘ ŀōƭŜ ǘƻ ǊŜǎǇƻƴŘ ǘƻ ǎǇŜŎƛŦƛŎ ǉǳŜǎǘƛƻƴǎ ǊŜƭŀǘŜŘ ǘƻ 5ǳƪŜ 9ƴŜǊƎȅΩǎ ǇǊƻƧŜŎǘΦ 
However, developing research has shown that there are ways to reduce collision rates by altering the design 
and coloration of turbines.  For instance, newer turbine models which have less perching space lessen the 
number of nesting birds near turbines.  Other research suggests that painting visible designs on turbine 
blades ς like stripes or solid colors ς have helped reduce the number of fatalities.  The National Wind 
Coordinating Collaborative published a useful report which specifically outlines some of these studies. The 
άWind Turbine Interactions with Birds, Bats, and their Habitats: A Summary of Research Results and Priority 
vǳŜǎǘƛƻƴǎέ ǊŜǇƻǊǘ ǎǇŜŎƛŦƛŎŀƭƭȅ outlines this work. The report is available online at 
https://www.nationalwind.org/assets/publications/Birds_and_Bats_Fact_Sheet_.pdf.  Meanwhile, their 
more detailed Mitigation Toolbox provides summaries of various mitigation studies, accessible online at:  
http://www.nationalwind.org/assets/publications/Mitigation_Toolbox.pdf.  

Flashing lights are required on any structures higher than 199 feet, according to the Federal Aviation 
Administration, in order to avoid airplane collisions.  For 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?  

Response: Migratory birds are differentially impacted by wind turbines. See response below to question B9 
for information about which birds are impacted, mitigation and protection measures.   

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

Response: When a wind turbine spins, a small area of air pressure around the tips of the blades drops 
ǎƭƛƎƘǘƭȅΣ ŎŀǳǎƛƴƎ ŀ άƭƛŦǘέ-ƭƛƪŜ ŜŦŦŜŎǘΣ ǎƛƳƛƭŀǊ ǘƻ ǘƘŀǘ ƻŦ ŀƴ ŀƛǊǇƭŀƴŜΩǎ ǿƛƴƎǎΦ  !ƭthough it is unclear why bats are 
attracted to wind turbines, as they fly through the low air pressure their lungs expand and fill with liquid ς a 
phenomenon comparable to the bends in divers.  The National Geographic reported on this phenomenon in 
their 2008 ŀǊǘƛŎƭŜ ά²ƛƴŘ ¢ǳǊōƛƴŜǎ DƛǾŜ .ŀǘǎ ǘƘŜ Ψ.ŜƴŘǎΩ έΦ  ¢Ƙŀǘ ŀǊǘƛŎƭŜ ƛǎ ŀŎŎŜǎǎƛōƭŜ ŀǘ 
http://news.nationalgeographic.com/news/2008/08/080825-bat-bends.html  

More information about bats and wind energy is available at the website of the Bats and Wind Energy 
Collaborative at http://www.batsandwind.org/. This organization was formed in 2003 by Bat Conservation 
International (BCI), 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). 

B8.  Bats are extremely susceptible to wind turbines. Studies have shown they do not have to strike the wind turbine 
ǎƛƴŎŜ ǘƘŜ ǇǊŜǎǎǳǊŜ ŘǊƻǇ ŎŀǳǎŜŘ ōȅ ǘƘŜ ōƭŀŘŜǎ ŎŀǳǎŜǎ ǘƘŜ ōŀǘΩǎ ƭǳƴƎǎ ǘƻ ǊǳǇǘǳǊŜΦ ²Ƙŀǘ ŀǊŜ ǘƘŜ ƳƛǘƛƎŀǘƛƻƴ ƳŜŀǎǳǊŜǎ 
that can be used to protect the bat population?  

Response: Although more studies need to be completed in order to more conclusively decide on the best 
mitigation practices, some past research has shown that wind facility operation hours can be adjusted to 
weather and other conditions to limit impacts on bats.  For example, it is known that bats are most active 
during times of low wind periods, so wind farms could potentially operate less frequently during those 
ǘƛƳŜǎΦ  IƻǿŜǾŜǊΣ ƳƻǊŜ ǊŜǎŜŀǊŎƘ Ƴǳǎǘ ōŜ ŘƻƴŜ ƛƴǘƻ ǘƘŜ ŦŜŀǎƛōƛƭƛǘȅ ƻŦ ǘƘƛǎ ǎǘǊŀǘŜƎȅΦ  {ŜŜ ǘƘŜ άWind Turbine 

http://conserveonline.org/library/wind-energy-great-lakes-regional-guidelines/view.html
http://conserveonline.org/library/wind-energy-great-lakes-regional-guidelines/view.html
http://www.fws.gov/habitatconservation/windpower/wind_turbine_advisory_committee.html
https://www.nationalwind.org/assets/publications/Birds_and_Bats_Fact_Sheet_.pdf
http://www.nationalwind.org/assets/publications/Mitigation_Toolbox.pdf
http://news.nationalgeographic.com/news/2008/08/080825-bat-bends.html
http://www.batsandwind.org/
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Interactions with Birds, Bats, and their Habitats: A Summary of Research Results and Priority Questionsέ ŀǘ 
https://www.nationalwind.org/assets/publications/Birds_and_Bats_Fact_Sheet_.pdf for more detailed 
information. This report was prepared by the National Wind Coordinating Collaborative (NWCC).  The 
Ƴƛǎǎƛƻƴ ƻŦ ǘƘŜ b²// ²ƛƭŘƭƛŦŜ ²ƻǊƪƎǊƻǳǇ ƛǎ άǘƻ ƛŘŜƴǘƛŦȅΣ ŘŜŦƛƴŜΣ ŘƛǎŎǳǎǎΣ ŀƴŘ ǘƘǊƻǳƎƘ ŎƻƭƭŀōƻǊŀǘƛƻƴ ŀŘŘǊŜǎǎ 
ǿƛƴŘπǿƛƭŘƭƛŦŜ ŀƴŘ ǿƛƴŘπƘŀōƛǘŀǘ ƛƴǘŜǊŀŎǘƛƻƴ ƛǎǎǳŜǎ ōȅ ǎŜŜƪƛƴƎ ōǊƻŀŘ ǎǘŀƪŜƘolder involvement on scientific and 
ǇǳōƭƛŎ ǇƻƭƛŎȅ ǉǳŜǎǘƛƻƴǎέΦ 

In addition, more information about bats and wind energy is available at the website of the Bats and Wind 
Energy Collaborative at http://www.batsandwind.org/. This organization was formed in 2003 by Bat 
Conservation International (BCI), 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).   

Finally, ǘƘŜ ά²ƛƴŘ 9ƴŜǊƎȅΥ DǊŜŀǘ [ŀƪŜǎ wŜƎƛƻƴŀƭ DǳƛŘŜƭƛƴŜǎέ ǊŜǇƻǊǘ ƭƛǎǘǎ ǎƛƳƛƭŀǊ ƻǇŜǊŀǘƛƻƴŀƭ ƎǳƛŘŜƭƛƴŜǎ ǘƻ ƭƛƳƛǘ 
wildlife risks on page 39, available online at http://conserveonline.org/library/wind-energy-great-lakes-
regional-guidelines/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?  

Response: It 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 scientific research is currently being done on the most appropriate ways 
to reduce and mitigate the harmful impacts that do exist.   For a summary of the issue and a description of 
ǘƘŜ ǊŜǎŜŀǊŎƘ ǘƘŀǘ ƛǎ ōŜƛƴƎ ǳƴŘŜǊǘŀƪŜƴΣ ǊŜŦŜǊ ǘƻ ǘƘŜ άWind Turbine Interactions with Birds, Bats, and their 
IŀōƛǘŀǘǎΥ ! {ǳƳƳŀǊȅ ƻŦ wŜǎŜŀǊŎƘ wŜǎǳƭǘǎ ŀƴŘ tǊƛƻǊƛǘȅ vǳŜǎǘƛƻƴǎέ report. This report is accessible from 
https://www.nationalwind.org/assets/publications/Birds_and_Bats_Fact_Sheet_.pdf, and was prepared by 
the National Wind /ƻƻǊŘƛƴŀǘƛƴƎ /ƻƭƭŀōƻǊŀǘƛǾŜ όb²//ύΦ  ¢ƘŜ Ƴƛǎǎƛƻƴ ƻŦ ǘƘŜ b²// ²ƛƭŘƭƛŦŜ ²ƻǊƪƎǊƻǳǇ ƛǎ άǘƻ 
ƛŘŜƴǘƛŦȅΣ ŘŜŦƛƴŜΣ ŘƛǎŎǳǎǎΣ ŀƴŘ ǘƘǊƻǳƎƘ ŎƻƭƭŀōƻǊŀǘƛƻƴ ŀŘŘǊŜǎǎ ǿƛƴŘπǿƛƭŘƭƛŦŜ ŀƴŘ ǿƛƴŘπƘŀōƛǘŀǘ ƛƴǘŜǊŀŎǘƛƻƴ ƛǎǎǳŜǎ 
by seeking broad stakeholder involvement on scientific and ǇǳōƭƛŎ ǇƻƭƛŎȅ ǉǳŜǎǘƛƻƴǎέΦ 
 
In addition, the ά²ƛƴŘ 9ƴŜǊƎȅΥ DǊŜŀǘ [ŀƪŜǎ wŜƎƛƻƴŀƭ DǳƛŘŜƭƛƴŜǎέ ǎǘǳŘȅ ǇǊƻǾƛŘŜǎ ǳǎŜŦǳƭ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ 
effects of wind development on wildlife, specifically bird and bat populations.  It categorizes danger as direct 
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 recommends mitigation 
measures. This study is available online at http://conserveonline.org/library/wind-energy-great-lakes-
regional-guidelines/view.html. 

 

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

Response: The 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 
άWind Turbine Interactions with Birds, Bats, and their Habitats: A Summary of Research Results and Priority 
vǳŜǎǘƛƻƴǎΣέ ŀǘΥ  https://www.nationalwind.org/assets/publications/Birds_and_Bats_Fact_Sheet_.pdf. This 
report was prepared by the National Wind Coordinating Collaborative (NWCC).  The mission of the NWCC 
²ƛƭŘƭƛŦŜ ²ƻǊƪƎǊƻǳǇ ƛǎ άǘƻ ƛŘŜƴǘƛŦȅΣ ŘŜŦƛƴŜΣ ŘƛǎŎǳǎǎΣ ŀƴŘ ǘƘǊƻǳƎƘ ŎƻƭƭŀōƻǊŀǘƛƻƴ ŀŘŘǊŜǎǎ ǿƛƴŘπǿƛƭŘƭƛŦŜ ŀƴŘ 
ǿƛƴŘπƘŀōƛǘŀǘ ƛƴǘŜǊŀŎǘƛƻƴ ƛǎǎǳŜǎ ōȅ ǎŜŜƪƛƴƎ ōǊƻŀŘ ǎǘŀƪŜƘƻƭŘŜǊ ƛƴǾƻƭǾŜƳŜƴǘ ƻƴ ǎŎƛŜƴǘƛŦƛŎ ŀƴŘ ǇǳōƭƛŎ ǇƻƭƛŎȅ 
ǉǳŜǎǘƛƻƴǎέΦ 

 

B12.  What is the impact of wind turbine sound on wildlife living in the industrial wind project area?  
Response: Although 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 
turbinesΦ  {ƻƳŜ ǎǘǳŘƛŜǎ ǎƘƻǿ ǘƘŀǘ ŦǊƻƳ ŦŀǊ ŘƛǎǘŀƴŎŜǎΣ ōƛǊŘǎ ŀǊŜ ǳƴŀōƭŜ ǘƻ ƘŜŀǊ ǘƘŜ άǎǿƻƻǎƘƛƴƎέ ƻŦ ǘƘŜ 

https://www.nationalwind.org/assets/publications/Birds_and_Bats_Fact_Sheet_.pdf
http://www.batsandwind.org/
http://conserveonline.org/library/wind-energy-great-lakes-regional-guidelines/view.html
http://conserveonline.org/library/wind-energy-great-lakes-regional-guidelines/view.html
https://www.nationalwind.org/assets/publications/Birds_and_Bats_Fact_Sheet_.pdf
http://conserveonline.org/library/wind-energy-great-lakes-regional-guidelines/view.html
http://conserveonline.org/library/wind-energy-great-lakes-regional-guidelines/view.html
https://www.nationalwind.org/assets/publications/Birds_and_Bats_Fact_Sheet_.pdf
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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 direct, conclusive studies of the impacts of wind facility 
ƴƻƛǎŜ ƻƴ ǿƛƭŘƭƛŦŜΦ  CƻǊ ŀ ōǊƛŜŦ ŀƴŀƭȅǎƛǎ ƻŦ ǎƻƳŜ ƻŦ ǘƘŜǎŜ ǎǘǳŘƛŜǎΣ ǊŜŦŜǊ ǘƻ ǘƘŜ ¦Φ{Φ CƛǎƘ ŀƴŘ ²ƛƭŘƭƛŦŜ {ŜǊǾƛŎŜΩǎ 
ǊŜǇƻǊǘ ŎŀƭƭŜŘ ά¢ƘŜ 9ŦŦŜŎǘǎ ƻŦ bƻƛǎŜ ƻƴ ²ƛƭŘƭƛŦŜέΦ  ¢Ƙƛǎ ǊŜǇƻǊǘ Ŏŀƴ ōŜ ŀŎŎŜǎǎŜŘ ŀǘ 
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?  

Response: The Journal of Wildlife Management ǇǳōƭƛǎƘŜŘ ŀ ǎǘǳŘȅ ŎŀƭƭŜŘ ά!ǎǎŜǎǎƛƴƎ LƳǇŀŎǘǎ ƻŦ ²ƛƴŘ-Energy 
Development on Nocturnally Active Birds and Bats: A Guidance Documentέ, which assesses the potential 
impacts of wind farms on bird and bat populations, looks at fatality rates of these species, determines the 
causes of these deaths, and recommends methods to reduce future mortality. This study can be accessed at 
http://www.nationalwind.org/assets/publications/Nocturnal_MM_Final-JWM.pdf.  

Also see responses to questions B2, B3 and B12. 

 
B14.  What is the typical time period that environmental studies cover? One year to cover spring and fall migrationτ

nesting and breading periods?  

Response: The time period 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 
ǎǘǳŘȅΦ  !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŀǳǘƘƻǊǎ ƻŦ ά!ǎǎŜǎǎƛƴƎ LƳǇŀŎǘǎ ƻŦ ²ƛƴŘ-Energy Development on Nocturnally Active 
.ƛǊŘǎ ŀƴŘ .ŀǘǎΥ ! DǳƛŘŀƴŎŜ 5ƻŎǳƳŜƴǘέΣ construction surveys, which are conducted by 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 given species being studied, one season or one year of data may not provide enough  
information or observations about potential impacts.  This document is available at 
http://www.nationalwind.org/assets/publications/Nocturnal_MM_Final-JWM.pdf.  

 

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

Response: There 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 all have a significant 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 reduce the danger to 
ǊŀǇǘƻǊǎΦ CƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǇƻǘŜƴǘƛŀƭ ƳƛǘƛƎŀǘƛƻƴ ǎǘǊŀǘŜƎƛŜǎΣ ǎŜŜ ǘƘŜ άWind Turbine Interactions with 
Birds, Bats, and their Habitats: A Summary of Research Results and Priority Questionsέ report. This report is 
accessible at https://www.nationalwind.org/assets/publications/Birds_and_Bats_Fact_Sheet_.pdf, and was 
prepared by the National Wind Coordinating Collaborative (NWCC).  The mission of the NWCC Wildlife 
²ƻǊƪƎǊƻǳǇ ƛǎ άǘƻ ƛŘŜƴǘƛŦȅΣ ŘŜŦƛƴŜΣ ŘƛǎŎǳǎǎΣ ŀƴŘ ǘƘǊƻǳƎƘ ŎƻƭƭŀōƻǊŀǘƛƻƴ ŀŘŘǊŜǎǎ ǿƛƴŘπǿƛƭŘƭƛŦŜ ŀƴŘ ǿƛƴŘπƘŀōƛǘŀǘ 
ƛƴǘŜǊŀŎǘƛƻƴ ƛǎǎǳŜǎ ōȅ ǎŜŜƪƛƴƎ ōǊƻŀŘ ǎǘŀƪŜƘƻƭŘŜǊ ƛƴǾƻƭǾŜƳŜƴǘ ƻƴ ǎŎƛŜƴǘƛŦƛŎ ŀƴŘ ǇǳōƭƛŎ ǇƻƭƛŎȅ ǉǳŜǎǘƛƻƴǎέΦ 

Additionally, the US Fish and Wildlife Service has a ά5ǊŀŦǘ 9ŀƎƭŜ /ƻƴǎŜǊǾŀǘƛƻƴ tƭŀƴ DǳƛŘŀƴŎŜέ ŎǳǊǊŜƴǘƭȅ 
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 report, which is available at 
http://www.fws.gov/windenergy/docs/ECP_draft_guidance_2_10_final_clean_omb.pdf.  

B18. ²ƛƭƭ ǘƘŜ ŘŜǾŜƭƻǇŜǊǎ ŀǇǇƭȅ ŦƻǊ ŀ άǘŀƪŜέ ǇŜǊƳƛǘ ŦƻǊ ŜƴŘŀƴƎŜred species of birds and bats so they will not be in 
violation of the Migratory Bird Treaty Act and the Endangered Species Acts? 

Response: ²ƘƛƭŜ ǘƘŜ ŘŜŎƛǎƛƻƴ ǘƻ ŀǇǇƭȅ ŦƻǊ ŀ άǘŀƪŜέ ǇŜǊƳƛǘ ƛǎ ǳƭǘƛƳŀǘŜƭȅ ǳǇ ǘƻ ǘƘŜ ǿƛƴŘ ŜƴŜǊƎȅ ŘŜǾŜƭƻǇŜǊǎΣ 
the U.S. Fish and Wildlife Service (USFWS) does allow for non-federal activities which have the potential to 

http://www.fws.gov/windenergy/docs/Noise.pdf
http://www.nationalwind.org/assets/publications/Nocturnal_MM_Final-JWM.pdf
http://www.nationalwind.org/assets/publications/Nocturnal_MM_Final-JWM.pdf
https://www.nationalwind.org/assets/publications/Birds_and_Bats_Fact_Sheet_.pdf
http://www.fws.gov/windenergy/docs/ECP_draft_guidance_2_10_final_clean_omb.pdf
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impact endangered species to apply for such a permit.  This allows those groups to carry out their projects 
without technically violating the terms of the Endangered SpŜŎƛŜǎ !ŎǘΦ  ¢ƘŜ ¦{C²{ ǇǳōƭƛǎƘŜŘ ǘƘŜ άIŀōƛǘŀǘ 
/ƻƴǎŜǊǾŀǘƛƻƴ tƭŀƴέ ǳƴŘŜǊ {ŜŎǘƛƻƴ мл όŀύόмύό.ύ ƻŦ ǘƘŜ 9ƴŘŀƴƎŜǊŜŘ {ǇŜŎƛŜǎ !ŎǘΣ ǿƘŜǊŜ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ is 
available about such permits and the circumstances under which one may be granted.  That document is 
available at http://library.fws.gov/Pubs9/hcp_section10.pdf. 

  

B22. Are we allowed to enact ordinances that protect the wildlife habitats currently in our areas? 
Response: Yes, subject to the limitations discussed generally in response to Question D1.  For an example, 
see the model wind energy zoning ordinance discussed in D4, which requires that wind turbines be designed 
to mitigate the impacts on avian and wildlife.  In particular, with regard to wildlife, Townships should take 
care to avoid regulating in areas pre-empted by state or federal law. 
 

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

Response: The guidelines published by the USFWS are voluntary, and more specific requirements and 
regulations are mandated at a local level on a state-by-ǎǘŀǘŜ ōŀǎƛǎΦ  ¢ƘŜǎŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŀǊŜ άƛƴǘŜƴŘŜŘ 
to assist Service staff in providing technical assistance to the wind energy industry to avoid or minimize 
ƛƳǇŀŎǘǎ ǘƻ ǿƛƭŘƭƛŦŜ ŀƴŘ ǘƘŜƛǊ Ƙŀōƛǘŀǘǎέ όŀǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ ƛƴǘǊƻŘǳŎǘƻǊȅ aŜƳƻǊŀƴŘǳƳ ƻŦ ǘƘŜ ά{ŜǊǾƛŎŜ 
LƴǘŜǊƛƳ DǳƛŘŀƴŎŜ ƻƴ !ǾƻƛŘƛƴƎ ŀƴŘ aƛƴƛƳƛȊƛƴƎ ²ƛƭŘƭƛŦŜ LƳǇŀŎǘǎ ŦǊƻƳ ²ƛƴŘ ¢ǳǊōƛƴŜǎέ ς available at 
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 is that impact? Do wind 
revolving tower blades create a vortex that disorients bees and/or tears their wings?  

Response: We have not located any scientific studies on the topic. While we have excluded discussion 
threads in all other responses, given the general lack of information on this topic, in this case we suggest 
visiting this discussion thread by amateur beekeepers which discusses the location of hives and how high 
bees fly. See http://www.beesource.com/forums/showthread.php?217516-Wind-Farms-Turbines-and-Bees 

 

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

Response: Studies have shown that tower lights do not increase bird mortality rates.  The lights are required 
by the Federal Aviation Administration for structures above 199 feet to avoid airplane collision with tall 
structures.  The red strobe-like flashing poses no apparent danger ǘƻ ōƛǊŘǎ ƻǊ ōŀǘǎΦ  ¢ƘŜ άWind Turbine 
LƴǘŜǊŀŎǘƛƻƴǎ ǿƛǘƘ .ƛǊŘǎΣ .ŀǘǎΣ ŀƴŘ ǘƘŜƛǊ IŀōƛǘŀǘǎΥ ! {ǳƳƳŀǊȅ ƻŦ wŜǎŜŀǊŎƘ wŜǎǳƭǘǎ ŀƴŘ tǊƛƻǊƛǘȅ vǳŜǎǘƛƻƴǎέ 
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_.pdf, and was prepared by 
the National Wind Coordinating Collaborative (NWCC).  The mission of the N²// ²ƛƭŘƭƛŦŜ ²ƻǊƪƎǊƻǳǇ ƛǎ άǘƻ 
ƛŘŜƴǘƛŦȅΣ ŘŜŦƛƴŜΣ ŘƛǎŎǳǎǎΣ ŀƴŘ ǘƘǊƻǳƎƘ ŎƻƭƭŀōƻǊŀǘƛƻƴ ŀŘŘǊŜǎǎ ǿƛƴŘπǿƛƭŘƭƛŦŜ ŀƴŘ ǿƛƴŘπƘŀōƛǘŀǘ ƛƴǘŜǊŀŎǘƛƻƴ ƛǎǎǳŜǎ 
ōȅ ǎŜŜƪƛƴƎ ōǊƻŀŘ ǎǘŀƪŜƘƻƭŘŜǊ ƛƴǾƻƭǾŜƳŜƴǘ ƻƴ ǎŎƛŜƴǘƛŦƛŎ ŀƴŘ ǇǳōƭƛŎ ǇƻƭƛŎȅ ǉǳŜǎǘƛƻƴǎέΦ 

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

 
B28. How many birds die from windmills compared to airplane, automobiles, or window panes?  

Response: Although 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.  Their results are sƘƻǿƴ ƛƴ ǘƘŜ ǘŀōƭŜ ōŜƭƻǿΤ ŦƻǊ ǘƘŜ Ŧǳƭƭ ǊŜǇƻǊǘΣ ǎŜŜ ά! 

http://library.fws.gov/Pubs9/hcp_section10.pdf
http://www.fws.gov/habitatconservation/wind.pdf
http://www.beesource.com/forums/showthread.php?217516-Wind-Farms-Turbines-and-Bees
https://www.nationalwind.org/assets/publications/Birds_and_Bats_Fact_Sheet_.pdf
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{ǳƳƳŀǊȅ ŀƴŘ /ƻƳǇŀǊƛǎƻƴ ƻŦ .ƛǊŘ aƻǊǘŀƭƛǘȅ ŦǊƻƳ !ƴǘƘǊƻǇƻƎŜƴƛŎ /ŀǳǎŜǎ ǿƛǘƘ ŀƴ 9ƳǇƘŀǎƛǎ ƻƴ /ƻƭƭƛǎƛƻƴǎΣέ ŀǘ 
http://www.fs.fed.us/psw/publications/documents/psw_gtr191/Asilomar/pdfs/1029-1042.pdf.  These 
findings were written by wildlife experts and published in a US Forest Service technical report.  It is 
important to note that turbines do require power lines so those totals are not mutually exclusive. 
 

 

 

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 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 towers.  

Response:  The U.S. Fish and Wildlife Service has a list of recommended guidelines for wind developers in its 
ά{ŜǊǾƛŎŜ LƴǘŜǊƛƳ DǳƛŘŀƴŎŜ ƻƴ !ǾƻƛŘƛƴƎ ŀƴŘ aƛƴƛƳƛȊƛƴƎ ²ƛƭŘƭƛŦŜ LƳǇŀŎǘǎ ŦǊƻƳ ²ƛƴŘ ¢ǳǊōƛƴŜǎέ όƻƴƭƛƴŜ ŀǘ 
http://www.fws.gov/habitatconservation/wind.pdf) and Ƙŀǎ ǇǳōƭƛǎƘŜŘ ŀ ǳǎŜŦǳƭ ŘǊŀŦǘ ƻŦ ƛǘǎ ά[ŀƴŘ-Based 
²ƛƴŘ 9ƴŜǊƎȅ DǳƛŘŜƭƛƴŜǎέόƻƴƭƛƴŜ ŀǘ http://www.fws.gov/windenergy/docs/WEG_July_12_%202011.pdf). 

While compliance to these guidelines is not 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 
organizations ς like the Audubon Society ς have suggested ways to reduce the wildlife impact of wind farms 
όǎŜŜΥ  ά¢ƘŜ aƛŎƘƛƎŀƴ !ǳŘǳōƻƴ {ƻŎƛŜǘȅ wŜǎƻƭǳǘƛƻƴ нллу-лнΥ ²ƛƴŘ ¢ǳǊōƛƴŜ DŜƴŜǊŀǘŜŘ 9ƭŜŎǘǊƛŎƛǘȅΣέ ŀŎŎŜǎǎƛōƭŜ 
at http://www.michiganaudubon.org/file.../9e566586-29a0-4eec-9005-bddade0a9052).  The decision to 
follow such suggested guidelines is ultimately that of wind developer.  

 

  

Summary of predicted annual avian mortality. 

Mortality source  Annual mortality 
estimate 

Percent 
composition 

Buildings  550 million  58.2 percent 

Power lines  130 million  13.7 percent 

Cats  100 million  10.6 percent 

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 seeps, fishing 
by-catch, etc.)  

not calculated  not calculated 

http://www.fs.fed.us/psw/publications/documents/psw_gtr191/Asilomar/pdfs/1029-1042.pdf
http://www.fws.gov/habitatconservation/wind.pdf
http://www.fws.gov/windenergy/docs/WEG_July_12_%202011.pdf
http://www.michiganaudubon.org/file.../9e566586-29a0-4eec-9005-bddade0a9052
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Theme: Health and Safety 
Theme ID Letter: C 
 
Original Questions: 
 
1. What does the scientific literature say about the health/mental effects of shadow flicker? See response below. 

2. What are the effects of people who experience shadow flicker in a home? See response to question C1.  

3. Is there a safety hazard if turbines cast shadow flicker over a road or highway? See response below. 

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

5. Have the people who will be living near these windmills been informed of the side-ŜŦŦŜŎǘ ŎŀƭƭŜŘ ΨǎƘŀŘƻǿ ŦƭƛŎƪŜǊΩΚ 
This is the constant shadow/light/shadow/light that is very visible (and annoying) inside a home when the home is in 
the shadow of the windmill. Comment not question. 

6. How much of each day and at what distance would a resident living or employee working in proximity to a wind 
turbine experience shadow flicker? See response to question C8. 

7. How many hours are appropriate for shadow flicker on a residence?  See response to questions C1 and C8. 

8. ²ƘŜƴ ǘƘŜǊŜ ƛǎ ŀ άŦƭƛŎƪŜǊέ ǇǊƻōƭŜƳ ǘƘŀǘ ŀŦŦŜŎǘǎ ǎƻƳŜƻƴŜΩǎ ŘƻƳƛŎƛƭŜΣ ǘȅǇƛcally how many days a year does this occur, 
and for how long each day? See response below. 

9. ²Ƙŀǘ ǿƛƭƭ ōŜ ŘƻƴŜ ǘƻ ǇǊƻǘŜŎǘ ƻǿƴŜǊǎ ŀƴŘ ƘƻƳŜǎ ŀƴŘ ƭŀƴŘ ŦǊƻƳ ǘƘŜ άŦƭƛŎƪŜǊέ ŜŦŦŜŎǘǎ ƻŦ ǘƘŜ ǿƛƴŘ ǘǳǊōƛƴŜǎΚ Project 
specific. 

10. What kind of liability does the developer have if blade throw or failure causes damage to life or property? See 
response below. 

11. 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? See response to question C12. 

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

13. Has the icing effect been taken into account during our long winters? Needs further clarification, but see response to 
question C12. 

14. 5ƻŜǎ ƭƛǾƛƴƎ ǿƛǘƘ ŀ ǿƛƴŘ ǘǳǊōƛƴŜ ǊŜŀƭƭȅ ŀŦŦŜŎǘ ǇŜƻǇƭŜΩǎ ƘŜŀƭǘƘ ŀƴŘ ǎŀŦŜǘȅ ǿƘŜƴ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ƴƻǊƳŀƭΣ ŜǾŜǊȅŘŀȅ 
environmental factors? See response to A11 and A27. 

15. Please present honest and truthful studies that these turbines can be harmful to health of humans and people. 
Those studies are out there, please present both sides. Will you show both sides of the coin? Flicker effect, noise, 
sleep deprivation, etc. Comment not question. 

16. The health hazards as we get older are a real concern for us, plus the shadows and sound that these will generate. 
tƭŜŀǎŜ ŘƻƴΩǘ Ǌǳƛƴ ǘƘƛǎ ǉǳŀƛƴǘ ƭƛǘǘƭŜ ǘƻǿƴΦ ό!ǊŎŀŘƛŀύ Comment not question. 

17. Why does the wind industry continually try to discredit the physicians and audiology professionals studying wind 
turbine syndrome? Comment not question. 

18. Iƻǿ ŘƻŜǎ ǘƘŜ ǘƻǿƴǎƘƛǇ ōƻŀǊŘ Ǉƭŀƴ ǘƻ ŘŜŀƭ ǿƛǘƘ άŎƻƳǇŜǘƛƴƎ ŜȄǇŜǊǘǎέ ς conflicting testimony regarding medical 
impacts? Beyond scope of project. Project/township specific. 

19. If theǊŜΩǎ ŀ ǘǳǊōƛƴŜ ŦƛǊŜ ŀƴŘ ƛǘ ŎŀǳǎŜǎ ŀ ǿƛƭŘŦƛǊŜ ŀƴŘ ŘŜǎǘǊƻȅǎ ǇǊƻǇŜǊǘȅ Ŏŀn the developer be held responsible? See 
response below. 

20. Who is responsible for any ecological, physiological, or medical consequences of wind? Beyond the scope of this 
project.  

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

22. What is the maximum wind speed that contemporary turbines are designed to withstand? See response below. 

23. Are the fumes toxic if one of these catches fire? See response below. 

24. Can the township require that utility grid systems have fire suppression systems since there is no fire equipment 
that will reach that high? See 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. Should the wind industry use residents as guinea pigs or should definitive medical 
studies be completed before wind developers are allowed to be built? Comment not question, but see response 
below to question C14.  

26. 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 fundamental 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 ignored that people do have problems associated with living in 
close proximity to large wind facilities. An in-depth and scientific inquiry needs to be pursued regarding rural wind 
farms and health effects. How can a community or an individual help to initiate such an inquiry? Comment not 
question, but see response below. 

27. What types of insurance and how much per turbine should the township require for the wind developer to carry? 
See response below and response to D9 for general information about township insurance. 

28. What percentage of people living within 1500 foot of a large industrial turbine reported sleep loss? See response 
below.  

29. The ordinance should specify that Duke or subsequent owners will reimburse the township and its residents for any 
costs associated with handling any turbine-related emergencies ς e.g. fires started in turbines, etc. Comment not 
question. Project specific. 

30. Do industrial wind turbines interfere with emergency communications? See response below. 

31. What would the impact of the wind turbine-generated noise be on people, pets, and wildlife? See response below. 

 

 
Questions and Responses: 
These questions may have been recategorized and reƻǊƎŀƴƛȊŜŘΦ {ƻƳŜ Ƴŀȅ ƘŀǾŜ ōŜŜƴ ǎŜƴǘ ǘƻ ŀƴƻǘƘŜǊ άǘƘŜƳŜέ ŀǊŜŀ όǘƘƛǎ 
ǿƛƭƭ ƘŀǾŜ ōŜŜƴ ŜȄǇƭŀƛƴŜŘ ƛƴ ǊŜŘ ǳƴŘŜǊ ǘƘŜ άhǊƛƎƛƴŀƭ vǳŜǎǘƛƻƴǎέ ǎŜŎǘƛƻƴύΦ Lƴ ƻǘƘŜǊ ŎŀǎŜǎ ǘǿƻ ƻǊ ƳƻǊŜ ǉǳŜǎǘƛƻƴǎ ǿƛƭƭ ōŜ 
answered with one response. 
 
C1.  What does the scientific literature say about the health/mental effects of shadow flicker? 

Response: Shadow flicker is a relatively well-understood wind energy phenomenon.  When rotating turbine 
blades cast a shadow over a building, the changing in light intensity is called shadow flicker. This usually 
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 operating. Shadow flicker has been a longstanding 
concern in Northern European countries like Norway, Sweden and Finland where the high latitude and low 
sun angle exacerbate the effect. 
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 Image Credit: American Wind Energy Association 

 

Shadows that fall on a home may be disruptive and constitute a nuisance. It 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, have 
not found evidence that wind turbines, especially larger wind turbines, could induce a seizure. Current 
research suggests that the risk to human health from shadow flicker is quite minimal. For other health 
effects, see response below to question C14. 

There are several ways to mitigate the effect of shadow flicker.  Because 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 cause extensive shadow flicker on a 
dwelling, usually at least 1000 feet from a dwelling.  When 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 minutes in the worst case 
scenario. This means that the wind turbine could be turned off during periods when shadow flicker becomes 
a nuisance. In addition, physical barriers, including trees, can be used to mitigate the impact.   

For additional information, see the section on shadow flicker in the National Academy of Sciences 
ǇǳōƭƛŎŀǘƛƻƴΣ άEnvironmental Impacts of Wind Energy Projectsέ. This is accessible at 
http://books.nap.edu/openbook.php?record_id=11935&page=160  

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

 
C3.  Is there a safety hazard if turbines cast shadow flicker over a road or highway?  

Response: If 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 shadow. However, we 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. In Ireland, for example, it is recommended that 
turbines be setback roads at least 300 meters, or about 1000 feet, from public roads.  

 For more on shadow flicker, see questions C1. 

http://books.nap.edu/openbook.php?record_id=11935&page=160
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C8.  ²ƘŜƴ ǘƘŜǊŜ ƛǎ ŀ άŦƭƛŎƪŜǊέ ǇǊƻōƭŜƳ ǘƘŀǘ ŀŦŦŜŎǘǎ ǎƻƳŜƻƴŜΩǎ ŘƻƳƛŎƛƭŜΣ ǘȅǇƛŎŀƭƭȅ how many days a year does this occur, 
and for how long each day? 

Response: The duration of shadow flicker varies greatly depending on a dwellingΩs proximity to a wind 
turbine, latitude, weather patterns (including frequency of days when it is both windy and sunny at the 
same time) and any barriers blocking the shadow of the turbine. Shadow flicker does not occur when the sky 
is cloudy, there is no wind, or at night. In worst case scenario planning, a dwelling could be impacted by 
shadow flicker for up to a half an hour per day for several weeks during the winter when the sun is low in 
the sky.   

Wind developers can use modeling software to calculate where the shadow of wind turbines is likely to fall. 
During the siting process or the preparation of an environmental impact assessment, developers can use this 
information to site wind turbines in a way that minimizes shadow flicker for residents. 

Ottawa County, Michigan, has issued a model wind ordinance that local governments can choose to adopt 
or modify. The model ordinance requires wind developers to 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 an 
occupied building not exceed 30 hours per year. 

For additional information, see the section on shadow flicker in the National Academy of Sciences 
publication, άEnvironmental Impacts of Wind Energy Projectsέ. This is accessible at 
http://books.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? 

Response: The developer has full liability based on tort or personal injury due to negligence, 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? 

Response: άLŎƛƴƎέ ƻŦ ǿƛƴŘ ǘǳǊōƛƴŜ ōƭŀŘŜǎ ƻŎŎǳǊǎ ǳƴŘŜǊ ǎǇecific meteorological conditions where a layer of 
ƛŎŜΣ ŎŀƭƭŜŘ άǊƛƳŜ,έ ŦƻǊƳs on an exposed surface, such as the blades of a tall wind turbine. Ice throw potential 
is calculated using blade length, hub height, blade shape, and rotor speed and will vary based on these 
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 meters (750 feet) of a wind turbine is slightly greater than the risk of being struck 
by lightning within that same area. This ice throw study was completed by a British renewable energy 
consulting agency. This is accessible at http:// easthavenwindfarm.com/filing/feb/ehwf-ml-reb4.pdf.    

Modeling software programs calculate the zone in which ice throw may occur. During the siting process 
and/or the preparation of an environmental impact assessment, developers can use this information to site 
wind turbines in a way that minimizes this risk to nearby residents and property. 

 

C19.       If there's a turbine fire and it causes a wildfire and destroys property can the developer be held responsible?  

Response: Yes, if 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?  

Response: The maximum speed of the blade tips varies greatly for 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 each model is 

http://books.nap.edu/openbook.php?record_id=11935&page=160
http://easthavenwindfarm.com/filing/feb/ehwf-ml-reb4.pdf
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ŎƻƴǘǊƻƭƭŜŘ ōŜŎŀǳǎŜ ŀŦǘŜǊ ŀ ŎŜǊǘŀƛƴ ǿƛƴŘ ǎǇŜŜŘ ǘƘŜ ǿƛƴŘ ǘǳǊōƛƴŜ ǿƛƭƭ άŎǳǘ-ƻǳǘέ ŀƴŘ ǿƛƭƭ ŎƘŀƴƎŜ Ǉƻǎƛǘƛƻƴ ǘƻ 
minimize risk of a wind turbine being knocked over. (For more on cut-out speed, see question C22). The 
maximum speed of the blade tips in miles per hour can be calculated by multiplying the rotor diameter (in 
ƳŜǘŜǊǎύΣ ōȅ Ǉƛ όˉύΣ ōȅ ǘƘŜ ƳŀȄƛƳǳƳ ǊŜǾƻƭǳǘƛƻƴǎ ǇŜǊ ƳƛƴǳǘŜΣ ŀƭƭ ŘƛǾƛŘŜŘ ōȅ нсΦун όŀ ŎƻƴǾŜǊǎƛƻƴ ŦŀŎǘƻǊύΦ  
  

C22.  What is the maximum wind speed that contemporary turbines are designed to withstand?  

Response: !ƭƭ ƳƻŘŜǊƴ ǿƛƴŘ ǘǳǊōƛƴŜǎ ŀǊŜ ŘŜǎƛƎƴŜŘ ǿƛǘƘ άcut-ƛƴ ǎǇŜŜŘǎέτthe wind speed at which the 
turbine blades begin to rotate and produce electricity, typically around 10 mphτŀƴŘ άcut-ƻǳǘ ǎǇŜŜŘǎέτthe 
wind speed at which the turbine automatically stops 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 wind speed. The cut-out speeds vary by manufacturer and turbine model. That 
information is widely available but depends on the particular turbine model.   

 

C23.  Are the fumes toxic if one of these catches fire? 

Response: Accidents involving fire in modern wind turbines may occur in the nacelle (where the gear box 
and generator 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. Wind energy 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 fires. In 2009, the Caithness 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 because many may go unreported. 

The primary flammable fluid in wind turbines is hydraulic braking fluid. On large wind turbines there may 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 come into direct contact 
with the smoke from a turbine fire. 

For more information, see this Fire Protection guide from a German wind turbine insurance agency, 
available at www.imia.com/downloads/external_papers/EP43_2009.pdf 

An article in Wind Systems magazine describes wind turbine fire risk and various suppression systems that 
exist. This article can be found at www.windsystemsmag.com/article/detail/136/turbine-fire-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 to question 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 additional or unusual fire-
related risk, they could adopt additional reasonable regulations addressing the risk so long as the regulations 
did not directly conflict with state regulations or fall within in a subject matter that is already heavily 
regulated by the state.   

 

http://www.imia.com/downloads/external_papers/EP43_2009.pdf
http://www.windsystemsmag.com/article/detail/136/turbine-fire-protection


31 

 

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 system used will 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 description of wind turbine fire risk and various 
suppression systems available can be found at: www.windsystemsmag.com/article/detail/136/turbine-fire-
protection.  

Local and state governments can also train their fire fighting forces in correct protocol for responding to a 
wind turbine fire. An example of a memo released in the province of Ontario, Canada 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 fundamental 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 ignored that people do have problems associated with 
living in close proximity to large wind facilities. An in-depth and scientific inquiry needs to be pursued regarding 
rural wind farms and health effects. How can a community or an individual help to initiate such an inquiry? 

Response:  The research team cannot speak to the ethics surrounding the development of wind energy 
projects. To date, there has been no large scale epidemiological study comparing the health of people who 
live near wind turbines with that of people who do not (See question C14). Such a study could be conducted 
by a research team through funding either from an academic center, foundation or a federal source like the 
National Institutes of Health. The results of such a study would likely be published in a peer-reviewed 
academic journal, which would mean the study would likely adhere to strict methodological and ethical 
codes and therefore produce more reliable results. 

 

The American and Canadian wind industry associations commissioned a study to investigate the peer 
reviewed literature on the direct, physiological impacts of the sound levels themselves (in essence, it was 
addressing the idea of Wind Turbine Syndrome). This 2009 study by a group of medical doctors and 
acoustical experts found that there is no evidence that the audible or sub-audible 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?   

Response: The insurance should cover personal and property damage claims, and exclusions in the policy 
should be very carefully studied.  Limits should be as high as the potential damages to persons or property 
with an estimate of the number of people in homes or working or traveling within area of risk to determine 
the cap for aggregated claims (eg.  $3-5 million per person, $10-15 million per incident). 

 

C28. What percentage of people living within 1500 foot of a large industrial turbine reported sleep loss? 

Response: There is competing evidence about the impact of large scale turbines on sleep loss. To date, 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 C14). There are calls from various organizations to 
undertake such a study. 

¢ƘŜ ²ƻǊƭŘ IŜŀƭǘƘ hǊƎŀƴƛȊŀǘƛƻƴΩǎ άbƛƎƘǘ bƻƛǎŜ DǳƛŘŜƭƛƴŜ wŜǇƻǊǘΣέ ŎƻƳǇŀǊŜǎ ǎƻǳǊŎŜǎ ƻŦ ƴƻƛǎŜ όƴƻǘ ƛƴŎƭǳŘƛƴƎ 
wind turbine noise) and their sleep and health effects: 
www.euro.who.int/__data/assets/pdf_file/0017/43316/E92845.pdf.  

http://www.windsystemsmag.com/article/detail/136/turbine-fire-protection
http://www.windsystemsmag.com/article/detail/136/turbine-fire-protection
http://www.ffao.on.ca/documents/content_310.doc
http://www.awea.org/learnabout/publications/upload/awea_and_canwea_sound_white_paper.pdf
http://www.euro.who.int/__data/assets/pdf_file/0017/43316/E92845.pdf
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There are anecdotal accounts of sleep loss that have been reported by residents living near some wind 
turbines. Sleep loss is one of the symptoms addressed by bƛƴŀ tƛŜǊǇƻƛƴǘ ƛƴ ƘŜǊ ǾƻƭǳƳŜ ά²ƛƴŘ ¢ǳǊōƛƴŜ 
{ȅƴŘǊƻƳŜέΦ 5ǊΦ tƛŜǊǇƻƛƴǘΩǎ ōƻƻƪ reports that two-thirds of her test group, fourteen out of twenty-one 
ƛƴŘƛǾƛŘǳŀƭǎΣ ǇǊŜǎŜƴǘŜŘ άŘƛǎǘǳǊōƛƴƎ ǎȅƳǇǘƻƳǎέΦ  tƛŜǊǇƻƛƴǘΩǎ ǿŜōǎƛǘŜ Ŏŀƴ ōŜ ŀŎŎŜǎǎŜŘ ŀǘ 
http://www.windturbinesyndrome.com/ 

Other sleep experts, associated with Dr. Pierpoint, have claimed that low-frequency vibrations of large scale 
wind turbines is more disruptive to sleep than traffic, aircraft and industrial noise.  

C30.  Do industrial wind turbines interfere with emergency communications? 

Response: Electromagnetic interference (EMI) is where the towers or blades of a wind turbine change the 
direction or block entirely the transmission of signals from TV stations, cell phone 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 communication are 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 broadcasts, point-to-
Ǉƻƛƴǘ όάŘƛǊŜŎǘ ƭƛƴƪέύ ǊŀŘƛƻ ǘǊŀƴǎƳƛǎǎƛƻƴΣ ŀƴŘ ǊŀŘŀǊ Ŏŀƴ ŀƭƭ ōŜ Řisrupted by the presence of wind turbines. Due 
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 communication and other transmission. 

For a more detailed explanation of electromagnetic interference, see the section on this topic in the 
National Academy of Sciences publication Environmental Impacts of Wind Energy Projects (from page 169), 
accessible at http://books.nap.edu/openbook.php?record_id=11935&page=169#p20012f909970169002. 

 

C31. What would the impact of the wind turbine-generated noise be on people, pets, and wildlife? 

Response: The environmental effects of wind turbine noise are controversial, complex and inconclusive. New 
research on the topic is emerging.  For more information, see section A on Sound/Noise and section B on 
Wildlife. 

These sources provide basic information on the science behind wind turbine noise as well as the policies and 
controversy surrounding it: 

- The Acoustic Ecology Institute has produced one fact sheet and two full-length reports concerning 
Wind turbine Noise: 
 -  Wind Turbine Noise Fact Sheet:       
  www.acousticecology.org/docs/AEI%20Wind%20Turbine%20Noise%20FactSheet.pdf  
 - ά²ƛƴŘ CŀǊƳ bƻƛǎŜ нлммΣ {ŎƛŜƴŎŜ ŀƴŘ tƻƭƛŎȅ hǾŜǊǾƛŜǿέΥ  
  www.acousticecology.org/wind/winddocs/AEI_WindFarmNoise2011.pdf  
 - ά²ƛƴŘ CŀǊƳ bƻƛǎŜΥ нллф ƛƴ wŜǾƛŜǿέΥ  
  www.acousticecology.org/docs/AEI_WindFarmNoise_2009inReview.pdf  

- DǊŀƴŘ ±ŀƭƭŜȅ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅΩǎ ²ƛƴŘ .ǊƛŜŦ ІнΣ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƴƻƛǎŜ ŀƴŘ ƘŜŀƭǘƘ ŀŦŦŜŎǘǎ ƻŦ 
wind turbines: www.gvsu.edu/wind/project-documents-3.htm  

- The Minnesota 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?Id=24519  

- ά9ƴǾƛǊƻƴƳŜƴǘŀƭ LƳǇŀŎǘǎ ƻŦ ²ƛƴŘ 9ƴŜǊƎȅ tǊƻƧŜŎǘǎΣέ ŀƴŘ ƻƴƭƛƴŜ ōƻƻƪΣ Ƙŀǎ ŀ ŎƘŀǇǘŜǊ ŀōƻǳǘ ƴƻƛǎŜΣ 
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   

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
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Theme: Township Governance 
Theme ID Letter: D 
 
Original Questions:  
 

1.   What type of authority do townships have to regulate and control wind farm developments?  See response 
below. 

2.   How do townships ensure corporations are doing business within an ordinance? See response below. 

3.   Will Township officials for both Manistee and Benzie counties have ordinances in place to manage this wind 
turbine industrial development? Project specific, but see responses below to D1 and D6.  

4.   Should both counties have the same elements in their ordinances to address similar problems if they arise?  See 
response below. 

5.   What right does a township have to make ordinances? How are these rights defended? Beyond scope of project, 
but see response to D6. 

6.   ²Ƙŀǘ ƛǎ ǘƘŜ ǇǊƻŎŜǎǎ ŦƻǊ ǘƘŜ ǘƻǿƴǎƘƛǇΩǎ ŘŜŎƛǎƛƻƴǎ ƻƴ ǘƘŜ ǿƛƴŘ ƻǊŘƛƴŀƴŎŜΚ L Řƻ ƴƻǘ ƪƴƻǿ ƛŦ ŀƴȅ ǘƻǿƴǎƘƛǇ ƻŦŦƛŎƛŀƭǎ 
have signed personal contracts with Duke; however, I have strong concerns about Duke signing non-disclosure 
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 ethics. Has an attorney reviewed this issue? Any 
official with a signed contract should recuse him/herself from any votes related to the Gale project. I am not 
accusing anyone of misconduct, but the potential situation raises serious concerns. See response below. 

7.   From such protections stipulated in wind royalty lease arrangements, can the local authority impose its own? 
Are such stipulations ever used for other kinds of developmentτsuch as shopping malls, industrial applications 
such as gravel pits, processing plants, amusement parks or other large developments that strongly affect the 
local landscape? See response below. 

8.   Iƻǿ ŀǊŜ ǊƛƎƘǘǎ ƻŦ ŎƻǊǇƻǊŀǘƛƻƴǎ ŀƴŘ ǘƻǿƴǎƘƛǇǎ ŎƻƴǘǊƻƭƭŜŘ ǘƻ ŜƴǎǳǊŜ ƛƴǘƛƳƛŘŀǘƛƻƴ ŘƻŜǎƴΩǘ ƘŀǇǇŜƴΚ Beyond scope 
of project, but see response below to D9. 

9.     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 ordinances? See response below. 

10. What kind of language can be put in the township ordinance to protect itself from an applicant going bankrupt 
during the lease/install, etc.? See response below. 

11. What kind of language can be put in the township ordinance to protect itself from mid-project pull out? For 
example, if subsidies are taken away and the company decides to stop the project. See response below to 
question D10. 

12. 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. 

13. How do townships pǊƻǘŜŎǘ ǘƘŜƳǎŜƭǾŜǎ ƭŜƎŀƭƭȅ ŦǊƻƳ ƭƛŀōƛƭƛǘȅ ƛŦ ŀ ǇŀǊǘƛŎƛǇŀǘƛƴƎ ƭŀƴŘ ƻǿƴŜǊΩǎ ƘƻƳŜ ƛǎ ǘƻƻ ŎƭƻǎŜ ǘƻ ŀ 
wind turbine and it results in sleep disturbance and eventually health effects? See response below. 

14. What is the liability and exposure to officials? Needs further clarification. 

15. Regarding planning, zoning, and permits, what type of legal and financial liability exists for local units of 
government, for the unit and individual elected officials?  Beyond scope of project, but see responses below to 
D10 and D13. 

16. Who in 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, consultants, etc.? See response below. 

17. How do officials ensure they are educated on issues?  Value judgment. 

18. Should townships go to other communities for best practices? See response below. 

19. Are we allowed to enact ordinances that hold to a specific vision of our townships even if it does not include 
industrial wind energy generation facilities? See 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 earn direct money from them when they are overseeing them? What are 
the safeguards against corruption, if that is what the above is? We should define "corruption" first. See response 
below. 

21. Will there be a public hearing regarding the placement of these turbines? Public comments welcomed? Project 
specific. 

22. (formerly G10). Can the township restrict already conserved property in any way? See response below. 
 

 
Questions and Responses: 
These questions may have been recategorized and reorganized. Some may have been ǎŜƴǘ ǘƻ ŀƴƻǘƘŜǊ άǘƘŜƳŜέ ŀǊŜŀ όǘƘƛǎ 
ǿƛƭƭ ƘŀǾŜ ōŜŜƴ ŜȄǇƭŀƛƴŜŘ ƛƴ ǊŜŘ ǳƴŘŜǊ ǘƘŜ άhǊƛƎƛƴŀƭ vǳŜǎǘƛƻƴǎέ ǎŜŎǘƛƻƴύΦ Lƴ ƻǘƘŜǊ ŎŀǎŜǎ ǘǿƻ ƻǊ ƳƻǊŜ ǉǳŜǎǘƛƻƴǎ ǿƛƭƭ ōŜ 
answered with one response. 
  

D1.  What type of authority do townships have to regulate and control wind farm developments?    
Response: Townships 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 to 
regulate land uses, 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 related to a 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: meeting the 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 relationships; limiting 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, recreation, and other public service and facility requirements; or promoting public health, safety, 
and welfare.     
 
Zoning is also subject to other applicable limitations.  For example, if the regulation of wind turbines is 
different or more stringent than the regulation for other similar uses, then there must be a reasonable 
justification for treating wind turbines differently.  Moreover, the township cannot ban wind turbines, or 
impose regulations so restrictive that they have the effect of banning wind turbines, unless the Township 
determines that there is no land in the Township that is suitable for a wind turbine or that there is no 
demonstrable need for wind energy in 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 it pre-empts local zoning.  
 
Typical regulations in a zoning ordinance might address issues related to the placement, size, 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 between a turbine and the road or neighbouring 
properties; limitations on height; limitations on sound levels; and requirements that the turbine be designed 
in a manner that addresses certain safety or environmental concerns.  For an example, see the model wind 
energy zoning ordinance discussed in question D4. 
 
Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ȊƻƴƛƴƎ ƻǊŘƛƴŀƴŎŜǎΣ ǘƻǿƴǎƘƛǇǎ ƘŀǾŜ ǘƘŜ ŀǳǘƘƻǊƛǘȅ ǘƻ ŀŘƻǇǘ ǘƻǿƴǎƘƛǇ άǇƻƭƛŎŜ ǇƻǿŜǊέ 
ordinances to regulate certain activities that involve potentially harmful effects or risks, provided such 
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regulation is related to the health, safety and 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?   

Response: The zoning ordinance will designate an 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 comply with the ordinance 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 counties have the same elements in their ordinances to address similar problems if they arise?    

Response: Typically Wind Energy System ordinances contain many of the same elements as they are 
fashioned after model ordinances developed by their respective states.  The 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 on the uniqueness of each community and should reflect sound scientific evidence, best practices 
and public input.  But, by coordinating various aspects of the ordinances between municipalities you can 
achieve a regional approach to regulating the land use.  A regional 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 require multi-jurisdictional coordination 
and regulation at the local levels.  If both counties contain the same elements in their ordinances and even 
coordinate the specific regulations as they relate to shared issues, this will help ensure that regionally land 
use is regulated in a comprehensive and coordinated manner providing the highest level of oversight. 

 

D6.  ²Ƙŀǘ ƛǎ ǘƘŜ ǇǊƻŎŜǎǎ ŦƻǊ ǘƘŜ ǘƻǿƴǎƘƛǇΩǎ ŘŜŎƛǎƛƻƴǎ ƻƴ ǘƘŜ ǿƛƴŘ ƻǊŘƛƴŀƴŎŜΚ 

Response: Where the process starts depends on what a given township has in place today. Assuming a 
township does 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 facilities themselves. 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 Act, the ordinance amendment starts with the township planning 
commission.   The planning commission 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, and whether it should include an 
ŀƳŜƴŘƳŜƴǘ ǘƻ ǘƘŜ ǘƻǿƴǎƘƛǇΩǎ ǇƭŀƴΣ ǎǳŎƘ ŀǎ ŜǎǘŀōƭƛǎƘƛƴƎ ǿƛƴŘ ȊƻƴŜǎ ŀƴŘ ƻǾŜǊƭŀȅ ŘƛǎǘǊƛŎǘǎ ǘƻ ŜƴŀŎǘ ǎǇŜŎƛŀƭ ǳǎŜ 
permit regulations.  Once an ordinance is drafted based on the plan, the commission holds a public hearing 
or hearings. After the public hearing, the 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 the proposed 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 hearing by 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 registered voter may 
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% of the number of registered voters who voted in the preceding 
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governor's election. If such a petition is filed, the matter is set for referendum. If 30 days expire, the 
ordinance takes effect.  
 
Typically, zoning ordinances regulating anemometers and wind energy generating 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 administrative 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 protect the public health, safety, and welfare.  
 

D7.  Aside from such protections stipulated in wind royalty lease arrangements, can the local authority impose its own? 
Are such stipulations ever used for other kinds of developmentτsuch as shopping malls, industrial applications 
such as gravel pits, processing plants, amusement parks or other large developments that strongly affect the local 
landscape?   

Response: This question needs clarification. If the question is asking whether a township can negotiate 
priǾŀǘŜ ƭŀƴŘ ǳǎŜ ǊŜǎǘǊƛŎǘƛƻƴǎ ƻǊ ƭƛƳƛǘŀǘƛƻƴǎΣ ǘƘŜ ŀƴǎǿŜǊ ƛǎ ǇǊƻōŀōƭȅ άƴƻέΦ  [ŜŀǎŜ άǎǘƛǇǳƭŀǘƛƻƴǎέ ŀǊŜ ƴŜƎƻǘƛŀǘŜŘ 
ōȅ ǇǊƛǾŀǘŜ ŀƎǊŜŜƳŜƴǘΦ  IƻǿŜǾŜǊΣ ƛŦ άǎǘƛǇǳƭŀǘƛƻƴǎέ ƛǎ ƳŜŀƴǘ ǘƻ ƛƴŎƭǳŘŜ άŎƻƴŘƛǘƛƻƴǎέ ǘƘŀǘ ƭƛƳƛǘ ŎŜǊǘŀƛƴ ŀǎǇŜŎǘǎ 
of the siting or regulation of wind energy systems, townships are authorized to impose reasonable 
conditions on special land use permits or site plans. 

 
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 ordinances?   
Response: Most 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, and to pay any 
settlement or judgment against the township, up to the policy limits.  Cases are covered by these contracts if 
the plaintiff requests monetary relief in addition to requesting court orders barring enforcement of the 
challenged ordinance. If no money damages 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 such a fund becoming 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 lease/install, etc.?    
Response: Before 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, the township can require that landowner/wind generator 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 that 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 project that has been completed.  If the project is not completed, 
the township would retain the reminder of the money. 
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D13.  Iƻǿ Řƻ ǘƻǿƴǎƘƛǇǎ ǇǊƻǘŜŎǘ ǘƘŜƳǎŜƭǾŜǎ ƭŜƎŀƭƭȅ ŦǊƻƳ ƭƛŀōƛƭƛǘȅ ƛŦ ŀ ǇŀǊǘƛŎƛǇŀǘƛƴƎ ƭŀƴŘ ƻǿƴŜǊΩǎ ƘƻƳŜ ƛǎ ǘƻƻ ŎƭƻǎŜ ǘƻ ŀ 
wind turbine and it results in sleep disturbance and eventually health effects?   

Response: Townships 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 governmental immunity 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 
case posed by the question.  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 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, consultants, etc.? 

Response: Ensuring that townships 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 have dedicated 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 Energy 
System.   

 

A thorough review of the Township 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 application.  Arcadia Township currently has a fee schedule that utilizes 
escrow accounts which are established, among other reasons, to be used to pay for the professionals needed 
to work with applicants and review submittals.  The applicant is required to maintain the escrow 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 consultants to 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 help 
the community process a land use/zoning application.  If a community doesn't have a zoning ordinance or 
doesn't have an ordinance dealing with wind energy, they may chose to enter into a Development 
Agreement with the applicant regarding the entire project at which point a stipulation would be made that 
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 with the application. 

 

D18. Should townships go to other communities for best practices?  

Response: Yes, townships can certainly learn from other communities, both within Michigan and in other 
states. However, the specific contexts ς political, economic, environmental, and social ς 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 also be specific to certain communities and not apply to others. See the AES document 
ǊŜǇƻǎƛǘƻǊȅ ŦƻǊ ǘƘŜ ŦƛƭŜ άhǊŘƛƴŀƴŎŜǎέΦ  

 

D19. Are we allowed to enact ordinances that hold to a specific vision of our townships even if it does not include 
industrial wind energy generation facilities?   
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Response: Township planning and zoning is often guided by a master planning process that takes into 
account the unique character and assets of a community. Townships can create restrictive zoning that limit 
forms of utility scale wind development.   See 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 from them when they are overseeing them? What are the 
safeguards against corruption, if that is what the above is? We should define "corruption" first. 

Response: Under Michigan law, "corruption" means intentional or purposeful misbehavior or wrongful 
conduct pertaining 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 guilty of a crime, 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 duty leads 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 conflict of interest, or the 
appearance of a conflict of interest.   
 
Michigan law states that government decision-makers must avoid a conflict of interest or the appearance 
of a conflict in all administrative decisions. A conflict may arise when a decision-maker (1) has a financial 
interest in the outcome; (2) has been the target of personal abuse or criticism from a party; (3) is enmeshed 
in other matters involving a party; or (4) might have prejudged the case because of prior participation as an 
accuser, investigator, fact finder, or initial decision-maker. 
 
Under these principles, a township board or planning commission member 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 wind developer. This situation would require the member to recuse from participating in any 
administrative proceeding involving a wind energy project - such as approval of a special use permit or site 
plan.   
 
The conflicts doctrine applies slightly differently to the process of amending a zoning ordinance, but the 
likely result is the same.  Amending a zoning ordinance is a legislative decision.  Judicial review of a 
legislative enactment is limited to a consideration of the legislation and documented legislative history, and 
the motive of the legislators may only be examined for fraud, personal interest or corruption.  A zoning 
ordinance amendment may only be struck down if it is arbitrary in a constitutional sense.  To be arbitrary in 
that sense, the local government's action must "shock the conscience." While 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 board or planning 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? 
Response: This answer assumes that the question refers to property that is subject to a conservation 
easement or similar conservation mechanism.  In short, yes.  All uses of property in the township, including 
property that is already subject to conservation easements, must comply with any applicable township 
ordinances.  If a conservation easement is less restrictive than the applicable township ordinance, then the 
more restrictive provisions of the township ordinance would still apply.  In addition, conservation easements 
area voluntary agreements between a landowner and a township and/or non profit conservancy. These 
easements can be used to address wind generation.  For the township to engage in such an effort would 
require planning, carefully drafted and enacted ordinances, and a bond or other source of funding. 
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Theme: Wind Energy Companies 
ID Letter: E 
 
Original Questions: 
 
1. How do these corporations live up to promises? Are they a good corporate citizen? Project specific. Value judgment 

2. Does Duke have arrangements with Consumers 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 communities? Beyond scope of this 
project. 

4. What can we do to protect ourselves 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.? Will there be some sort of fine system and will there be a 
"fund" of some kind to ensure that money is available for these things? See response below. 

5. Is Duke Energy proposing a master plan for all of these counties, or is this a first step and we can expect to see, once 
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 future? Project specific. 

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

7. Why did the wind developer conduct a POST-lease signing survey about community support? Why was this not 
completed prior? Project Specific 

8. Are there alternative companies [to Duke Energy]? Project specific. Beyond scope of project. 

9. Are there sources available that give credibility, ethical, and financial information of companies?  See response 
below. 

10. What legal or moral right does 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 to a 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 
questions asked on those proposal submittals? See response below. 

 

 
Questions and Responses: 
¢ƘŜǎŜ ǉǳŜǎǘƛƻƴǎ Ƴŀȅ ƘŀǾŜ ōŜŜƴ ǊŜŎŀǘŜƎƻǊƛȊŜŘ ŀƴŘ ǊŜƻǊƎŀƴƛȊŜŘΦ {ƻƳŜ Ƴŀȅ ƘŀǾŜ ōŜŜƴ ǎŜƴǘ ǘƻ ŀƴƻǘƘŜǊ άǘƘŜƳŜέ ŀǊŜŀ όǘƘƛǎ 
ǿƛƭƭ ƘŀǾŜ ōŜŜƴ ŜȄǇƭŀƛƴŜŘ ƛƴ ǊŜŘ ǳƴŘŜǊ ǘƘŜ άhǊƛƎƛƴŀƭ vǳŜǎǘƛƻƴǎέ ǎŜŎǘƛƻƴύΦ Lƴ ƻǘƘŜǊ ŎŀǎŜǎ ǘǿƻ ƻǊ ƳƻǊŜ ǉǳŜǎǘƛƻƴǎ ǿƛƭƭ ōŜ 
answered with one response. 

  

E4.  What can we do to protect ourselves 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.? Will there be some sort of fine system and will there be a 
άŦǳƴŘέ ƻŦ ǎƻƳŜ ƪƛƴŘ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ƳƻƴŜȅ ƛǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǘƘŜǎŜ ǘƘƛƴƎǎΚ  

Response: Local townships have the authority to ask developers to create such requirements. See Theme D 
about local governance and Theme GG 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 beyond the scope of this project. However, there are 
many ways for a consumer or citizen to do background research on corporations, including their stated 
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financial resources.  For example, all domestic and foreign companies are required to file registration 
statements, periodic reports, and other forms electronically with the US Securities and Exchange 
/ƻƳƳƛǎǎƛƻƴΩǎ 9ƭŜŎǘǊƻƴƛŎ 5ŀǘŀ DŀǘƘŜǊƛƴƎΣ !ƴŀƭȅǎƛǎΣ ŀƴŘ wŜǘǊƛŜǾŀƭ ǎȅǎǘŜƳ ό95D!wύΦ !ƴȅƻƴŜ Ŏŀƴ ŀŎŎŜǎǎ ŀƴŘ 
download this information for free from http://www.sec.gov/edgar/searchedgar/companysearch.html.  
Another source of information is the Annual Report to Shareholders filed by all public companies. There is 
limited third party information verifying the socially responsible or ethical conduct of companies.   

Specific to wind energy, the Attorneȅ DŜƴŜǊŀƭΩǎ ƻŦŦƛŎŜ ƛƴ bŜǿ ¸ƻǊƪ {ǘŀǘŜ όǳƴŘŜǊ !ƴŘǊŜǿ /ǳƻƳƻύ created a 
code of ethics for wind energy operations as part of a task force to ensure compliance and oversee 
complaints. A legal analysis of this code of ethics, and its limitations, was written by Patricia E. Salkin for the 
New York Bar Association Winter 2009 publication and is 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 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 
questions asked on those proposal submittals?  

Response: Most townships do not have permanent moratoria in place restricting wind development. 
Instead, they often have temporary moratoria while the township decides on appropriate zoning 
ordinances.  For more about ordinance creation see the response to question D1. 
 

  

  

http://www.sec.gov/edgar/searchedgar/companysearch.html
http://www.nysba.org/Content/NavigationMenu18/EthicsforMunicipalLawyers/MunicipalLawyerEthicsColumns/EthMuniLawWin09.pdf
http://www.nysba.org/Content/NavigationMenu18/EthicsforMunicipalLawyers/MunicipalLawyerEthicsColumns/EthMuniLawWin09.pdf
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Theme: Setbacks 
ID Letter: F 
 
Original Questions: 
 
1. ²Ƙŀǘ ŀǊŜ 5ǳƪŜ 9ƴŜǊƎȅΩǎ ǎŜǘōŀŎƪǎ ōŀǎŜŘ ƻƴ όǎŎƛŜƴǘƛŦƛŎ ŘŀǘŀΣ ŜǘŎΦύΚ Project specific. 

2. ²Ƙŀǘ ŀǊŜ D9Ωǎ ǎŜǘōŀŎƪ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ ŀ ǿƛƴŘ ǘǳǊōƛƴŜ ƴƻǘ ǘƻ ōŜ ƘŜŀǊŘ ƛƴ ŀ ǊǳǊŀƭ ŀǊŜŀΚ See response below. 

3. Setbacksτwho determines the appropriate setback for the placement of a turbine, by a lake, house, etc.? Township 
officials or Duke Energy? Should those setbacks be uniform across the counties? See response below. 

4. Can AES or MAP look into other countries for their turbine setbacks? Denmark, Germany, Australia, Canada and UK? 
See response below. 

5. I 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 turbines 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. I would 
also like to see a document which includes the above and addresses how setbacks may have changed over time, as a 
result perhaps of larger turbines, larger installations, or resident considerations/complaints. See 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 turbine? See response below. 

7. I 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 setbacks? Project specific. 

8. What is the average setback from residences for industrial wind turbines of 500 feet, 400 feet, and 300 feet? See 
response below to F5 and F6. 

9. What are the average setbacks globally? See response to question F4. 

10. Will the developers abide by the 1-2 mile setback recommended in all of the recent literature on setbacks from 
ǇŜƻǇƭŜΩǎ ƘƻƳŜǎΚ Project specific. 

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

12. ²Ƙŀǘ ŀǊŜ ǘƘŜ ǊŜŎƻƳƳŜƴŘŜŘ ŀƴŘ ǊŜǉǳƛǊŜŘ ǎŜǘōŀŎƪǎ ŦƻǊ 5ǳƪŜΩǎ ǇǊƻǇƻǎŜŘ ǿƛƴŘ ǘǳǊōƛƴŜǎ ŦǊƻƳ [ŀƪŜ aƛŎƘƛƎŀƴΣ ƛǘǎ 
shore, and other sensitive or protected lands, including conservancy-protected land? Project specific. 

13. Re: Setbacks ς Considering 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 Research 
/ƻǳƴŎƛƭ ǊŜŎƻƳƳŜƴŘŜŘ ǎŜǘōŀŎƪ ƻŦ нрлл ŦŜŜǘΣ ±Ŝǎǘŀ ƳŀƴǳŦŀŎǘǳǊŜǊΩs manual recommendation that workers wear a 
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. minimal setback 
defensible? Where does this 1000 ft. setback come from? How does a community determine exactly what is a 
reasonable and responsible setback? Value judgment. Project specific, but see responses below to related questions 

 

 
Questions and Responses: 
¢ƘŜǎŜ ǉǳŜǎǘƛƻƴǎ Ƴŀȅ ƘŀǾŜ ōŜŜƴ ǊŜŎŀǘŜƎƻǊƛȊŜŘ ŀƴŘ ǊŜƻǊƎŀƴƛȊŜŘΦ {ƻƳŜ Ƴŀȅ ƘŀǾŜ ōŜŜƴ ǎŜƴǘ ǘƻ ŀƴƻǘƘŜǊ άǘƘŜƳŜέ ŀǊŜŀ όǘƘƛǎ 
ǿƛƭƭ ƘŀǾŜ ōŜŜƴ ŜȄǇƭŀƛƴŜŘ ƛƴ ǊŜŘ ǳƴŘŜǊ ǘƘŜ άhǊƛƎƛƴŀƭ vǳŜǎǘƛƻƴǎέ ǎŜŎǘƛƻƴύΦ Lƴ ƻǘƘŜǊ ŎŀǎŜǎ ǘǿƻ ƻǊ ƳƻǊŜ ǉǳŜǎǘƛƻƴǎ ǿƛƭƭ ōŜ 
answered with one response. 
 

F2. ²Ƙŀǘ ŀǊŜ D9Ωǎ ǎŜǘōŀŎƪ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ ŀ ǿƛƴŘ ǘǳǊōƛƴŜ ƴƻǘ ǘƻ ōŜ ƘŜŀǊŘ ƛƴ ŀ ǊǳǊŀƭ ŀǊŜŀΚ   
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Response: We did not locate a published set of specific recommendations for GE turbine setbacks for sound; 
instead, they state that setbacks are the responsibility of the developer themselves.  They did publish a 2009 
ŘƻŎǳƳŜƴǘ ŎŀƭƭŜŘ ά{ŜǘōŀŎƪ /ƻƴǎƛŘŜǊŀǘƛƻƴǎ ŦƻǊ ²ƛƴŘ ¢ǳǊōƛƴŜ {ƛǘƛƴƎέΣ ƛƴ ǿƘƛŎƘ ǘƘŜȅ ƳŀƪŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ 
for structural distance, but they do not mention noise considerations as a reason for their setbacks.  This 
document is accessible at 
http://documents.dps.state.ny.us/public/Common/ViewDoc.aspx?DocRefId=%7bF6A567D4-3F56-4125-
968F-28CBF62BD6F6%7d. 

One GE report ŎƛǘŜǎ ǘƘŀǘ ŦƻǊ ǘƘŜ άǎǘƛƭƭŜǎǘΣ Ƴƻǎǘ ǊǳǊŀƭ ŀǊŜŀǎ ōŀŎƪƎǊƻǳƴŘ ƴƻƛǎŜ ƛǎ ол ŘŜŎƛōŜƭǎΦ !ǘ ǘƘŀǘ ƭŜǾŜƭΣ ŀ 
ǘǳǊōƛƴŜ ƭƻŎŀǘŜŘ ŀōƻǳǘ ŀ ƳƛƭŜ ŀǿŀȅ ǿƻǳƭŘƴΩǘ ōŜ ƘŜŀǊŘέΦ ¢Ƙŀǘ ǊŜǇƻǊǘ ƛǎ ŀǾŀƛƭŀōƭŜ ŀǘ 
http://www.gereports.com/how-loud-is-a-wind-turbine/ 

 

F3. Setbacksτwho determines the appropriate setback for the placement of a turbine, by a lake, house, etc.? 
Township officials or Duke Energy? Should those setbacks be uniform across the counties?  

Response: The state of Michigan does not have official guidelines for the distance between all utility-scale 
wind turbines and adjacent private property.  Townships can create their own setbacks. See responses in 
section D on ordinance creation. 

 

F4. 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 case basis at the provincial, county or township level. Setbacks 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 European setbacks. See http://www.wind -
watch.org/documents/european-setbacks-minimum-distance-between-wind-turbines-and-habitations/ to 
read more. This research team has not been verified this list because it is beyond the scope of this project. 
 

F5.  I 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 turbines 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. I 
would also like to see a document which includes the above and addresses how 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 completing a large research project to collect and examine the wind energy siting (with a focus 
on setbacks) practices in all 50 states. The draft will be issued by Jan 1, and the final report will be published 
by March 1, 2012. 

F6. 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 turbine?  

Response: Setbacks are most often put in place as a protective measure against potential structural risks, 
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 
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F11. GE, a manufacturer of turbines, says that in a rural area, for a turbine not to be heard, they must be placed 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 recent case in Minnesota, a 


