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Wind Turbine Noise



• Why listen to me?? 
(qualifications)

• Wind turbine noise levels

• dBA (audible), low-
frequency, infrasound

• Wind turbine noise standards 

• Noise from the proposed 
Gibson and Posey projects

• Confidence in predictions 
gained through measurements

• Noise issues raised by the 
public

• Conclusions
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• Entire 30-year career dedicated to the 
measurement, analysis, and mitigation 
(reduction) of environmental noise 

• Focus on wind turbine noise in the last 
decade

• Consulted on wind turbine projects 
located in 14 states across U.S.

• Analyzed noise on over 40 projects
• Measured noise on 14 projects
• Expert testimony
• Recognized expert by boards, courts, 

and colleagues
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• With no wind, there is some residual 
noise produced by motors and cooling 
systems. Levels are low (30’s, dBA).

• At ~8 mph at hub-height, the turbines 
begin to spin and “aerodynamic noise,” 
that produced by the blades, begins to 
become audible.

• At ~22 mph at hub-height, the turbines 
reach maximum rotational speed, and 
produce their maximum noise emission. 

• At wind speeds greater than ~22 mph 
the turbines do not spin any faster and 
do not produce any more noise.
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• Humans generally hear frequencies 
between 20 and 20,000 Hertz (Hz).

• This is termed “audible noise” and is 
measured using A-weighted decibels 
(dBA).

• A-weighting produces a scale that 
replicates how the human ear is more 
sensitive to mid and high frequencies 
than to low frequencies.

• Low frequency noise (LFN) is that from 
20 to 200 Hz. Examples include bass 
music from car, a freight train, thunder.

• Infrasound is that below 20 Hz. It is 
produced by wind turbines, vehicles, 
and ocean waves, but at levels 
inaudible to humans. 
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• We hear pressure fluctuations in the air

• We can detect an enormous range of 
pressure fluctuations

• From 20 to over 100,000,000 µPa 
(micropascals, metric unit of pressure)

• The decibel scale numerically 
compresses this range to about 0 to 140 
decibels (dB)

• A-weighted decibels (dBA) are commonly 
used and mimic human hearing
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• EPA (night) 45 dBA; WHO 2018 (annual avg. 
Lden) 45 dBA, Health Canada (46 dBA)

• Previously permitted projects in U.S: 50+ dBA
• Illinois ~47 dBA, Wisconsin 45 dBA, Michigan: 

45 to 50 dBA, Ohio ambient-relative
• Gibson / Posey Projects Goal: 45 dBA at non-

participating residences
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• LFN is that from 20 to 200 Hz
• Routine sources are freight trains, 

conventional power plants, aircraft 
operations, and bass music

• Quantified using octave band levels 
(dB) or overall C-weighted levels (dBC)

• ANSI S12.9 Part 4: “Generally, 
annoyance is minimal when octave-
band sound pressure levels are less 
than 65 dB at 16, 31.5, and 63-Hz mid-
band frequencies.”

• Hankard Environmental measurements 
show LFN less than 65 dB

• Turbines not a source of significant LFN 
nor levels linked to health effects
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• Infrasound is that from ~0 to 20 Hz
• Wind turbines produce infrasound, 

but at levels orders of magnitude 
below human hearing thresholds

• As do ocean waves, atmospheric 
disturbances, wind, cars, airplanes

• No peer-reviewed or government 
study has linked wind turbine 
infrasound to direct health impacts
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• There are indeed 100’s of papers on wind turbine noise with many 
conflicting assertions. No sanctioned, government health studies have 
concluded that wind turbine noise is directly harmful to human health.

• Notre Dame Course is on wind turbine physics and efficiency, and 
probably deals in part with noise, but is not an acoustics course.

• Lower wind speeds: They are referring to ground winds, not hub-
height winds. Turbine noise audible when ground wind speeds are 
low. Low hub-height wind speeds mean less noise is produced.

• Noise increases with tip speed, not simply rotor size. Tip speed is a 
function of rotor size and rotational speed. Modern larger turbines 
(3+ MW) spin slower and are quieter than smaller turbines (2 MW).

• LFN “main problem” – based on a Danish 2010 study that assumed
LFN would increase with increasing turbine size. This is not the case, 
due to the much slower rotational speed of modern, larger turbines.
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• The World Health Organization’s 2018 report made only a “conditional” 
recommendation regarding its 45 dBA noise limit. This is a summary of 
WHO 2018 findings:
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• A majority of U.S. wind turbine projects to date permitted at 50 dBA. 

• Gibson / Posey projects will be designed to a maximum level of 45 dBA 
at non-participating residences.

• Noise from Projects will meet WHO standards.

• Actual turbine noise levels are less than predicted “loudest-hour” levels 
a majority of the time.

• When producing full emissions noise from turbines is often masked by 
noise from the wind blowing through vegetation.

• Turbines not a source of significant LFN, turbine LFN levels meet 
stringent standards, and turbine LFN levels not linked to health effects.

• Turbines not a significant source of infrasound, turbine infrasound 
levels are well below hearing thresholds, and no demonstrated 
evidence of direct health impacts.



Wind Turbines and Low Frequency 
Noise

Mark Roberts, MD, Ph.D
Principal Scientist
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Introduction
• Education and Training
 M.D.—University of Oklahoma
 Ph.D.—Biostatistics and Epidemiology, University of 

Oklahoma
 Board certified by the American Board of Preventive 

Medicine
o Occupational and Environmental Medicine

 Licensed to practice medicine in Wisconsin and Oklahoma
• Professional Experience
 Exponent
 State Epidemiologist for the Oklahoma State Department 

of Health
 Past corporate Medical Director for several global 

companies



Noise
• Noise exposure is multidimensional
Frequency

o Frequency ranges for audible noise varies with 
individuals

Pressure Level
o Pressure of sound (dB) has a tremendous range and 

is not simple additive
Duration of exposure

o Duration of exposure is                                                    
significant (explosions)

Receptor
o One person’s noise is                                                    

another person’s music
Image: http://www.marcjohns.com/art/stop-the-bad-music.jpg



Low Frequency Noise
• Low frequency noise is with us all the time
Our body makes noises in normal function

o Heart sounds are in the range of 27 to 35 dB at 20-40 
Hz (Sakai A. et al. 1971)

o Lung sounds are reported in the range of 5-35 dB at 
150- 00 Hz (Fiz JA. Et al. 2008). 

Our body movements make noise
Our environment makes noises

Image: http://meded.ucsd.edu/clinicalmed/lungs_auscutation.jpg
Image: http://motherjones.com/files/legacy/blue_marble_blog/061019192417.jpg



Infrasound
• Infrasound is not a “silent health threat”
Noise at low frequency & high pressure have been 

studied
o Animal studies
o NASA research                                                                                      

on space travel

Photo: http://meteor.uwo.ca/images/new/source%20of%20infrasound.jpg



Hearing Thresholds
• At low frequencies, a much higher level sound 

is necessary for a sound to be heard in 
comparison to higher frequencies
At 10 Hz, the sound must be at 97 dB to be 

audible

Levels from wind turbines at 4 Hz are more likely 
to be around 70 dB or lower, and therefore 
inaudible

Image: www.awea.org/.../AWEA_CanWEA_SoundWhitePaper_12-11-09.pdf



Noise Concerns
• Noise concerns from human activities are not 

new
 “The silent sound menaces drivers” 

o Daily Mirror, Oct 19th, 1969
 “Danger in unheard car sounds”

o The Observer, April 21st, 1974
 “Does infrasound make drivers drunk?”

o New Scientist, March 16th, 1972



Annoyance [I]
• Annoyance is not a pathologic response, but it 

is a normal response to an irritant
Fears increase one’s awareness 
Sounds

o Bump in the night
o Train by one’s house

Sights
o Dead limb hanging from                                                                             

a tree
Smells

o Smell of smoke
o Smell of some foods

Image: http://www.freewebs.com/soundwaves-/introduction.htm



Annoyance [II]
• “If there is fear of a noise source, or an 

antagonism to its creators, then the responses 
are more negative than they would otherwise 
have been” – Dr. Geoff Leventhall1

Boom box music in the next                                        
apartment

Car alarm sounding outside                                                       
your window

Photo: http://www.ihateyourjob.com/wp-content/uploads/2007/08/annoy.jpg
Source 1: Direct testimony of Dr. Geoff Leventhall on behalf of Wisconsin Electric 
Power Company - psc.wi.gov/apps/erf_share/view/viewdoc.aspx?docid=121870

http://www.ihateyourjob.com/wp-content/uploads/2007/08/annoy.jpg


Annoyance [III]



Psychological Responses To Noise
• Annoyance leads to a psychological response 

or an emotional response to a stimulus
Anxiety

o Health concerns
Fear

o Association with a perceived                                              
adverse health event

Happiness
o Babies cry reminds you that the child is ok

Anger
o Reminder about lack of control



Unreliable Scientific Information
• Much of the information on the internet is opinion 

based as opposed to fact based and have not been 
confirmed or substantiated (E.g. Wikipedia)
 It is hard to discern what information                                                

is true and accurate and what is not  
Misinformation fuels fears and anxiety                                                  

which intern stimulates a response
There is a tremendous difference between the 

traditional scientific process of discovery and 
merely making an observation and putting is up 
on the internet



Wind Turbines and Noise [I]
• There are two types of noise generated from 

wind turbines
 Mechanical noise originating from the gearbox, 

generator, and yaw motors
Aerodynamic noise originating from the flow of air 

around the components of the wind turbine 
(blades and tower) produces a “whooshing” sound 
in the range of 500 to 1000 Hz (Hau E. 2006)

• Continual improvements are being made in the 
sound levels and profiles of wind turbines



Wind Turbines and Noise [III]
• Wind Turbine Noise
<50dB at a distance of 1,500 feet
Aerodynamic noise 500 – 1,000 Hz
 Infrasound

o Levels from wind                                                                             
turbines at 4 Hz are                                                                                               
more likely to be                                                                                           
70 dB or                                                                                        
lower, and therefore                                                                                                 
inaudible

Image: http://www.windcapitalgroup.com/Images/SoundScale.png



Something Experienced Everyday
• Infrasound is not a problem at the sound levels we 

encounter in our daily lives
• Most of the health claims made about wind turbines are 

made based on overbroad interpretations and/or 
misinterpretations of effect of sound on health
 In several cases health claims are made by application of 

research never meant for application to wind turbines at all
 In fact some of the authors whose work has been cited have 

stated that their work does not apply to wind turbine 
analysis
o Mechanotransduction (Ingber)
o Tensegrity (Mulvihill)
o Vibro Acoustic Disease  (Portuguese)
o Wind Turbine Syndrome (Pierpont)



Expert Review Panel
• “Wind Turbine Sound and Health Effects”
A multidisciplinary panel of individuals to fully 

explore the many published scientific reports 
related to the potential impact of wind turbines 
on people’s health
o Prepared for the American Wind Energy Association 

and the Canadian Wind Energy Association, published 
December 2009

– W. David Colby, M.D.
– Robert Dobie, M.D.
– Geoff Leventhall, Ph.D.
– David M. Lipscomb, Ph.D.
– Robert J. McCunney, M.D.
– Michael T. Seilo, Ph.D.
– Bo Søndergaard, M.Sc.

Source: www.awea.org/.../AWEA_CanWEA_SoundWhitePaper_12-11-09.pdf



Expert Review Panel – Conclusions 
 Sound from wind turbines does not pose a risk of hearing 

loss or any other adverse health effect in humans
 Subaudible, low frequency sound and infrasound from 

wind turbines do not present a risk to human health
 Some people may be annoyed at the presence of sound 

from wind turbines. Annoyance is not a pathological entity
 A major cause of concern about wind turbine sound is its 

fluctuating nature. Some may find this sound annoying, a 
reaction that depends primarily on personal 
characteristics as opposed to the intensity of the sound 
level

Source: www.awea.org/.../AWEA_CanWEA_SoundWhitePaper_12-11-09.pdf



Environmental Noise Guidelines-
WHO 2018

• Systematic review included studies between October 2000 
and December 2014

• Did not include any of the Health Canada Studies which came 
out after 2016 and before the 2018 WHO publication.

• Further research (prior to 2016) into the health impacts from 
wind turbine noise is needed so that better-quality evidence 
can inform any future public health recommendations 
properly. For the assessment of health effects from wind 
turbines, the evidence was either unavailable or rated 
low/very low quality.

• Recommended a conditional noise guideline of 45dBLden



WHO 2018 Guidelines
• A conditional recommendation requires a 

policy-making process with substantial 
debate and involvement of various 
stakeholders.  There is less certainty of its 
efficacy owing to lower quality of evidence of 
a net benefit, opposing values and preferences 
of individuals and populations affected or the 
high resource implications of the 
recommendation, meaning there may be 
circumstances or settings in which it will not 
apply



Health Canada Wind Turbine 
Noise Study

• What is “Health Canada” ?  
A federal department (Canada) responsible for 

helping Canadians maintain & improve their 
health

• Two areas in Canada (Ontario & Prince 
Edward Sound)
1,238 randomly selected individuals (606 men & 

632 women)
Age range from 18-79 years
Living between 0.25km (0.15mi)-11.22km (7mi)



Health Canada
• Started while WHO was reviewing WT studies 

but not considered due to “date stamp” issue
• Largest study ever performed related to wind 

turbine noise exposure at or below 46 dB
Studied prevalence of health effects by both self-

reported and objectively measured outcomes
Used a combination of noise measurements and 

modeling to compare self-reported and 
objectively measured outcomes

Evaluated LFN & Infrasound contribution towards 
adverse community reaction



Health Canada
• 14 Studies published out of the Health Canada 

data after WHO 2018
No associated between WT noise exposure 

including low frequency sound and
o Self-reported sleep disturbance
o Self –reported illness
o Self-reported perceived stress and quality of life

An association of annoyance & wind turbine 
features was identified (noise, shadow flicker, 
blinking lights, vibrations and visual impacts)



Other health concerns
• EMF exposure- no evidence of elevated levels 

of EMF or of health effects
• Dirty electricity has no scientific bases and no 

health effect claims have not been validated
• Shadow flicker- rotational speeds are well 

below the level of flashing frequency 
associated with photo sensitive epilepsy



GIBSON CENTRAL & GIBSON WEST/ POSEY NORTH 
WIND PROJECTS

GIBSON COUNTY & POSEY COUNTY, INDIANA

June 26, 2019

Presentation Provided by:



MAROUS & COMPANY
INTRODUCTION

Wind Projects
Indiana • Tippecanoe County Wind Farm in Tippecanoe County  

• Roaming Bison Wind Farm in Montgomery County

South 
Dakota

• Dakota Range Wind Project I, II, & III in Codington County, Grant County, and Roberts 
County

• North & South Deuel Harvest Wind Farm in Deuel County
• Crocker Wind Farm in Clark County
• Prevailing Wind Park in Charles Mix County, Bon Homme County, and Hutchinson County 
• Triple H Wind Project in Hyde County
• Tatanka Ridge Wind Farm in Hand County

Illinois • Grand Ridge V in LaSalle County
• Otter Creek Wind Farm in LaSalle County
• Pleasant Ridge Wind Farm in Livingston County
• Walnut Ridge Wind Farm in Bureau County
• McLean County Wind Farm in McLean County
• Alta Farms Wind Project II in DeWitt County
• Radford’s Run Wind Farm in Macon County
• Midland Wind Project in Henry County

Minnesota • Freeborn County Wind Farm in Freeborn County

Iowa • Ida County Wind Farm in Ida County 
• Palo Alto County Wind Farm in Palo Alto County

Kansas • Neosho Ridge Wind Farm in Neosho County

Ohio • Seneca Wind Farm in Seneca County

Solar Projects
Indiana • Lone Oak Solar Farm in Madison County

Wisconsin • Badger Hollow Solar Farm in Iowa County

Maryland • Dorchester County Solar Farm in Dorchester County

MaRous & Company has conducted similar market 
impact studies for a variety of clients and for several 

different proposed developments over the last 39 
years. Clients have ranged from municipalities, 
counties, and school districts, to corporations, 
developers, and citizen’s groups. The types of 

proposals analyzed include: commercial 
developments such as shopping centers and big-box 
retail facilities; religious facilities such as mosques 
and mega-churches; residential developments such 

as high-density multifamily and congregate-care 
buildings and large single-family subdivisions; 

recreational uses such as skate parks and lighted 
high school athletic fields; industrial uses such as 

waste transfer stations, landfills, and quarries; and 
analyzed the impact of transmission lines on 

adjacent residential uses and a number of proposed 
natural gas-fired electric plants in various locations. 

MaRous & Company has conducted numerous 
market studies of energy-related projects. Those 

projects include the following projects: 



EXECUTIVE 
SUMMARY

MaRous & Company will use market data to 

prepare a market impact analysis and 

provide conclusions of impact based on the 

market data of the rural residential and 

agricultural property values in the 

surrounding area. Further, market data will 

be researched from Indiana, as well as from 

other states, to support any conclusions that 

are made about the project impacts. Finally, 

for agricultural properties that host turbines, 

the additional income from the wind lease 

might increase the value and marketability 

of those properties.

• The use will meet or exceed all the required development and operating standards;

• Controls are in place to ensure on-going compliance;

• There are significant financial benefits to the local economy and to the local taxing bodies from the development
of the wind farm;

• The wind farm will create well-paid jobs in the area which will benefit overall market demand;

• An analysis of recent residential sales proximate to existing wind farms, which includes residential sales within
three to five times turbine tip height, did not support any finding that proximity to a wind turbine had any impact
on property values;

• An analysis of agricultural land values in the area and in other areas of the state with wind farms did not support
any finding that the agricultural land values are negatively impacted by the proximity to wind turbines;

• Studies indicate that wind turbine leases add value to agricultural land;

• A survey of County Assessors in 5 Indiana counties in which wind farms are located determined that there was
no market evidence to support a negative impact upon residential property values as a result of the development
of and the proximity to a wind farm, and that there were no reductions in assessed valuations

• A survey of County Assessors in 18 Illinois counties in which wind farms are located determined that there was
no market evidence to support a negative impact upon residential property values as a result of the development
of and the proximity to a wind farm and that there were no reductions in assessed valuations;

• A survey of County Assessors in 8 South Dakota counties in which wind farms are located determined that
there was no market evidence to support a negative impact upon residential property values as a result of the
development of and the proximity to a wind farm and that there were no reductions in assessed valuations;

• A survey of County Assessors in 21 Kansas counties in which wind farms are located determined that there
was no market evidence to support a negative impact upon residential property values as a result of the
development of and the proximity to a wind farm, and that there were no reductions in assessed valuations;

• A survey of County Assessors in 26 Iowa counties in which wind farms are located determined that there was
no market evidence to support a negative impact upon residential property values as a result of the development
of and the proximity to a wind farm and that there were no reductions in assessed valuations;

• A survey of County Assessors in 8 Minnesota counties in which wind farms are located determined that there
was no market evidence to support a negative impact upon residential property values as a result of the
development of and the proximity to a wind farm and that there were no reductions in assessed valuations;



SCOPE OF WORK

• Will review the Posey County Zoning 
Ordinance and map; 

• Preliminary review of the project 
supporting documents;

• Preliminary review of the demographics 
in the area of the proposed wind farm;

• Data on the general market area of the 
wind farm, and on the other areas in the 
state and counties in which existing wind 
farms are located;

• Data on the market for single-family 
houses in the immediate area of the 
existing wind farm and from other areas 
in the county from public sources, and 
from the state and county public records;

• Local real estate professionals were 
interviewed concerning recent sales in 
the area, local market conditions, and the 
impact of wind turbines on property 
values in the area;

• Properties used for development of the 
matched pairs were inspected on the 
exterior, and photographs of the interiors 
were reviewed where available;



GIBSON CENTRAL 
WIND PROJECT 

SUMMARY

Property Description
Property Name Gibson Central Wind Project

Location Gibson County, Indiana

Townships Patoka and Montgomery

Project Developer E.ON

Wind Farm Description
Footprint Land Acreage ≈10,000 Acres

Number of Turbines Up to 67 Turbines

Turbine Specifications Type: Vestas, GE, Acciona, Siemens-Gamesa, or Nordex

Capacity: 2.2-4.2 Megawatts

Tip Height: Up to 591 Feet

Total Capacity 200 Megawatts

Setbacks • Turbines shall be set back a minimum of 1,250 Feet from any 
surrounding residence

• Turbines shall be set back a minimum of 550 Feet or 1.1 times the tip 
height from surrounding property lines

Ancillary Construction Switchyard Substation, Collection Substation, Meteorological Towers, 

Operations and Maintenance Building, and Gravel Access Roads

Participant Acreage ≈25,000 Acres (Combined Area)

Total Cost ≈$600,000,000 (Combined Total)



GIBSON WEST/ 
POSEY NORTH WIND 
PROJECT SUMMARY

Property Description
Property Name Gibson West/Posey North Wind Project

Location Gibson County & Posey County, Indiana

Townships Gibson County: Johnson and Montgomery

Posey County: Rob and Smith

Project Developer E.ON

Wind Farm Description
Footprint Land Acreage ≈15,000 Acres

Number of Turbines Up to 67 Turbines

Turbine Specifications Type: Vestas, GE, Acciona, Siemens-Gamesa, or Nordex

Capacity: 2.2-4.2 Megawatts

Tip Height: Up to 591 Feet

Total Capacity 200 Megawatts

Setbacks • Turbines shall be set back a minimum of 1,250 Feet from any 
surrounding residence

• Turbines shall be set back a minimum of 550 Feet or 1.1 times the tip 
height from surrounding property lines

Ancillary Construction Switchyard Substation, Collection Substation, Meteorological Towers, 

Operations and Maintenance Building, and Gravel Access Roads

Participant Acreage ≈25,000 Acres (Combined Area)

Total Cost ≈$600,000,000 (Combined Total)



PROJECT 
FOOTPRINT 

MAP



MATCHED PAIR ANALYSIS

A matched pair analysis is a methodology which analyzes the importance of a selected characteristic, 
in this instance proximity to a wind turbine, to the value of a property.  This technique compares the 
sale of a property in proximity to the selected characteristic to the sale of a similar property in the 
same market area and under similar market conditions but without the proximity to the selected 

characteristic.

It is difficult to identify properties that are identical except for proximity to a wind turbine, and which 
also occurred under substantially similar market conditions, especially in rural areas. Many sales in 

rural areas are also conducted privately from family member to family member, or passed down from 
generation to generation, causing there to be a lack of sale information or, in most cases, the 

properties do not sell at full value. 

Details of the sales included in this analysis are retained in my office files; maps in the following slides 
illustrate the location of the properties. Unless otherwise indicated, none of the purchasers in these 
transactions appear to own any other property in proximity, and none of the transactions appear to 

have a wind turbine lease associated with the property. 



WHITE COUNTY
MATCHED PAIR #1

WHITE COUNTY MATCHED PAIR NO. 1

1A - Proximate to a Wind Turbine 1B - Not Proximate to a Wind Turbine

Address
8365 W State Road 18 1105 S Airport Rd.
Brookston, IN 47923 Monticello, IN 47960

Distance from Turbine 2,340 N/A

Sale Date December 27, 2017 December 18, 2017 

Sale Price $159,900 $173,200 

Sale Price/Sq. Ft. (A.G.) $90.34 $70.78

Year Built 2003 1927

Building Size (Sq. Ft.) 1,770 2,447

Lot Size (Acres) 2.09 1.64

Style  
One-story; frame (brick) Two-story; frame (vinyl)

3 bedrooms, 2 bath 5 bedrooms, 2.5 bath
Basement Crawlspace Partial/Crawlspace

Utilities
Central-air cooling; Central-air Cooling;
forced-air heating; other heating;

well & septic well & septic

Other
2-car attached garage; 1-car attached garage;

deck 2-car detached garage;
pool



#1A

8106 W STATE ROAD 18

#1B

1105 S AIRPORT ROAD

WHITE COUNTY
MATCHED PAIR #1



WHITE COUNTY
MATCHED PAIR #2

WHITE COUNTY MATCHED PAIR NO. 2

2A - Proximate to a Wind Turbine 2B - Not Proximate to a Wind Turbine

Address 8294 S US Highway 231 6288 E Ash Ct.
Brookston, IN 47923 Monticello, IN 47960

Distance from Turbine 1,410 Feet N/A

Sale Date September 23, 2016 June 22, 2017 

Sale Price $157,000 $150,800 

Sale Price/Sq. Ft. (A.G.) $80.60 $59.23

Year Built 1926 1968

Building Size (Sq. Ft.) 1,948 2,546

Lot Size (Acres) 1.35 1.44

Style  One-story; frame (vinyl) Two-story; frame (vinyl/brick)
5 bedrooms, 2 bath 5 bedrooms, 2.5 bath

Basement Crawlspace Crawlspace

Utilities
Central-air Cooling; Central-air Cooling;
forced-air heating; forced-air heating;

well & septic well & septic

Other
1-car attached garage;

2-car attached garage 2-car detached garage;
deck



#2A

8294 S US HIGHWAY 231

#2B

6288 E ASH COURT

WHITE COUNTY
MATCHED PAIR #2



EXAMPLE: 
RESIDENTIAL SALES 

NEAREST TO A 
PROPOSED WIND 

FARM

MOST RECENT SINGLE-FAMILY RESIDENTIAL SALES SUMMARY
NEAREST TO A PROPOSED WIND FARM

No. Location Sale Price Sale Date
Site Size 

(Acres)

Year 

Built

Building Size          

(Sq. Ft.)

Sale Price Per Sq. Ft. of 

Bldg. Area Incl. Land

1
12629 S 450 E

$130,900 1/4/18 2.41 1950 2,053 $63.76
Lafayette, Indiana

2
6424 Widmer Ln.

$259,000 9/12/16 5.00 1992 3,124 $82.90
Westpoint, Indiana

3
151 W 625 S

$370,431 9/1/16 4.50 1975 6,534 $56.69
Lafayette, Indiana

4
4234 Pfeifer Farm Rd.

$450,000 8/7/17 2.00 2013 6,950 $64.75
Lafayette, Indiana

5
9075 Lantern Ln.

$465,000 6/15/17 3.44 2013 4,626 $100.52
Lafayette, Indiana



#1 - 12629 S 450 E #2 - 6424 WIDMER LANE

RESIDENTIAL SALES NEAREST TO A PROPOSED WIND FARM
P H O T O G R A P H S

#3 - 151 W 625 S



#4 - 4234 PFEIFER FARM ROAD

#5 - 9075 LANTERN LANE

RES IDENTIAL  SALES  NEAREST TO A PROPOSED WIND FARM
P H O T O G R A P H S  C O N T I N U E D …



EXAMPLE: 
LAND SALES 

NEAREST TO A 
PROPOSED WIND 

FARM

RECENT LAND SALES SUMMARY
IN THE AREA NEAREST TO A PROPOSED WIND FARM

No. Location Sale Price Sale Date
Land Area 

(Acres)
NCCPI* Sale Price Per Acre

1
W 925 S & S 125 W
Romney, Indiana

Land Sale #1 - 1 Parcel $223,750 5/2/14 36.78 85.0 $6,083.47

2
9006 S 200 W
Romney, Indiana

Land Sale #2 - 1 Parcel $306,250 3/28/17 13.85 57.7 $22,111.91

3
1630 W 800 S
Shadeland, Indiana

Land Sale #3 - 1 Parcel $312,600 2/5/15 48.82 N/A $6,403.11

4
9532 S 550 W
Lafayette, Indiana

Land Sale #4 - 1 Parcel $640,000 7/27/18 67.88 91.0 $9,428.40

5
6187-6998 US-231
Lafayette, Indiana

Land Sale #5 - 1 Parcel $2,500,000 12/12/17 112.27 77.6 $22,267.75

*National Commodity Crop Productivity Index - Tippecanoe County average PI is 74.6



LITERATURE 
REVIEW

I am familiar with several academic 

and peer-reviewed studies of the 

impact of wind turbines on residential 

property values. There are no peer 

reviewed studies specifically for the 

state of Indiana, however the 

following studies are consistent with 

our findings in Indiana.

Municipal Property Assessment Corporation (MPAC) Study, 2008, 2012, and 2016 
Ontario, Canada
This study originally was conducted in 2008 and was updated in 2012 and 2016. The conclusions in all three studies are 

similar: “there is no statistically significant impact on sale prices of residential properties in these market areas 

resulting from proximity to an IWT [Industrial Wind Turbine], when analyzing sale prices.” (2012 Study, Page 5; 

emphasis in original) Using 2,051 properties and generally accepted time adjustment techniques, MPAC “cannot 

conclude any loss in price due to the proximity of an IWT.” (2012 Study, Page 29) Further, Appendix G of the 2012 MPAC 

report “Re-sale Analysis” states in the “Summary of Findings” “MPAC’s own re-sale analysis using a generally 

accepted methodology for time adjustment factors indicates no loss in price based on proximity to the nearest IWT.”

Lawrence Berkeley National Laboratory (LBNL) Studies, 2009, 2010, 2013, and 2014
Nationwide
The 2009 LBNL study included analysis of 7,489 sales within 10 miles of 11 wind farms and 125 post- construction sales 

within 1 mile of a wind turbine. The study used rural settings and wind farms of more than 50 turbines, and considered 

area stigma, scenic vista sigma, and nuisance stigma in varying distances from a wind turbine. The 2010 LBNL study 

included 7,500 single-family residential sales located in nine states and proximate to 24 wind farms, and 4,937 post-

construction sales within 10 miles of a wind turbine. The 2013 LBNL study included 51,276 sales located in nine states 

and proximate to 67 wind farms, and 376 post-construction sales within 1 mile of a wind turbine. The 2014 LBNL study 

included over 50,000 sales located in nine states and proximate to 67 wind farms, and 1,198 post-construction sales 

within 1 mile of a wind turbine. All were located in rural settings and near wind farms of more than 0.5 megawatts. 

Theses study concentrated on nuisance stigma in varying distances from a wind turbine. The study found no 

statistically significant evidence that turbines affect sale prices. Neither study found statistical evidence that home 

values near turbines were affected.

University of Rhode Island, 2013 
Rhode Island

Structured similarly to the LBNL studies, this study included 48,554 total sales proximate to 10 wind farms, and 412 

post-construction sales within 1 mile of a turbine. These wind farms were mostly small facilities in urban settings. The 

study included nuisance and scenic vista stigmas. Page 421 of the report stated, “Both the whole sample analysis and 

the repeat sales analysis indicate that houses within a half mile had essentially no price change ...” after the turbines 

were erected.



LITERATURE 
REVIEW
C O N T I N U E D …

The University of Guelph, Melancthon Township, 2013 
Ontario, Canada
This study analyzed two wind farms in the township, using 5,414 total sales and 18 post-construction sales within 1 

kilometer of a wind turbine. The study included nuisance and scenic vista stigmas. Page 365 of the study stated that 

“These results do not corroborate the concerns regarding potential negative impacts of turbines on property values.”

University of Connecticut/LBNL, 2014 
Massachusetts
This study included 312,677 total sales proximate to 26 wind farms, and 1,503 post-construction sales within 1 mile of a 

wind turbine. These wind farms were located in urban settings and primarily were proximate to small wind farms. The 

study included wind turbines and other environmental amenities/disamenities (including beaches and open 

spaces/landfills, prisons, highways, major road, and transmission lines) together, for nuisance stigma. “Although the 

study found the effects from a variety of negative features ... and positive features ... the study found no net effects due 

to the arrival of turbines.”

Wichita State University, 2019 
Kansas
This study strived to decipher and develop a better understanding of wind projects and their effect on rural properties 

in Kansas. The study’s data is based off of 23 wind projects in Kansas with operational dates ranging from 2005 to 2015. 

The properties and their values, which were appraised at the county level, have operational dates ranging from 2002 to 

2018. The study and its results suggest that property values do not spike up or down once the project is completed. 

Rather, it was noted that they have a more “modest” growth, and that the three-year average for property value 

growth was 0.3 % after a project had been completed and operational.

These studies had a combined number of 2,500 transactions within 1 mile of operating turbines and found no evidence 

of value impact.



MARKET IMPACT 
ANALYSIS 

CONCLUSIONS

MaRous & Company will use market data to 

prepare a market impact analysis and 

provide conclusions of impact based on the 

market data of the rural residential and 

agricultural property values in the 

surrounding area. Further, market data will 

be researched from Indiana, as well as from 

other states, to support any conclusions that 

are made about the project impacts Finally, 

for agricultural properties that host turbines, 

the additional income from the wind lease 

might increase the value and marketability 

of those properties.

• There are significant financial benefits to the local economy 
and to the local taxing bodies from the development of the 
wind farm;

• The wind farm will create well-paid jobs in the area which 
will benefit overall market demand;

• An analysis of recent residential sales proximate to existing 
wind farms did not support any finding that proximity to a 
wind turbine had a negative impact on property values;

• Reports from Indiana, South Dakota, Illinois, Iowa, Minnesota, 
and Kansas indicate that wind turbine leases add value to 
agricultural land; and

• A survey of County Assessors in 5 Indiana counties, 18 
Illinois counties, 8 South Dakota counties, 26 Iowa counties, 
8 Minnesota counties, and 21 Kansas counties, in which wind 
farms with more than 25 turbines are located determined 
that there was no market evidence to support a negative 
impact upon residential property values as a result of the 
development of and the proximity to a wind farm and that 
there were no reductions in assessed valuation.





David G. Loomis, Ph. D.
President, Strategic Economic Research, LLC
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 Ph.D. in Economics, Temple University, 
1995

 Professor of Economics, Illinois State 
University, since 1996 (full professor 
2010)

 Over 25 peer-reviewed publications
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 Co-founder of the Center for Renewable 
Energy at Illinois State University

 Head of the Illinois Wind Working Group 
under the U.S. Department of Energy

 Co-author of numerous renewable 
energy reports covering economic 
impacts, supply chains, property values, 
school district taxation and other topics
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 I have lived in McLean County since 1996
 Twin Groves Wind Farm, built in 2007-2008, 

120 turbines, 396 MW
 White Oak Wind Farm, built in 2011, 100 

turbines, 150 MW
 Recently, the County permitted two more 

wind farms in the last year
 I can see both wind farms in my driving 

around town
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 Landowners, farmers and community are very 
happy with wind farms

 No population decline
 Huge impact on schools
◦ Ridgeview School District benefitted greatly from 

increased tax revenue - $1.7 million, first year
◦ Tri-Valley School District - $780,000, first year
◦ "Any type of funding that comes to schools - no matter 

what size - is huge," said Tri-Valley Superintendent Curt 
Simonson. This year, the Downs-based district increased 
its taxable property base $10 million, mostly because of 
Twin Grove Wind Farms. (The Pantagraph, 7/9/09)
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 Coal, Nuclear and Natural Gas have 
historically (previous to 2008) received more 
subsidies than wind and solar.

 Coal, Nuclear and Natural Gas continue to 
receive subsidies.

 Wind Energy is eligible for a Production Tax 
Credit (PTC) equal to 2.3 cent per KwH for 10 
years

 Wind Energy PTC is phasing out.  Facilities 
that begin construction after 12/31/19 will 
not be able to claim the PTC.
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 Economic impacts 
 Local tax benefits
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Initial 
CapEx+
Ongoing 

Operations 
Expenditures

Initial 
Investment 
+ Regional 
Multiplier 

Effect

Local
Expenditures

State/Regional
Expenditures

Non-Region
Expenditures

Economic 
“Leakage”
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1. On-site Labor 
and Professional 
Services

2. Equipment 
Production and Supply 
Chain

3. Induced Economic Activity 
(household purchases due to 
injection of income)
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 Assessed value of a wind farm is based on 
federal cost less federal depreciation

 Total depreciation can’t exceed 70% of the 
original cost

 Wind projects are eligible for a one-time state 
credit for gross additions of 60% in the first 
year that is applied to utility property
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 Plug existing budget 
shortfalls

 Finance needed 
deferred 
maintenance or new 
projects

 Reduce tax rate to 
all property owners



Environmental Aspects of Wind Energy

Courtney Dohoney
Chief Environmental Scientist
Ecology and Environment, Inc.



Outline
• Qualifications
• Environmental Benefits of 

Wind
• Wind Farm Siting
• Agency Coordination
• Key Environmental Issues
Birds
Bats
Wetlands

• Micrositing of Turbines



Qualifications
• Ecology and Environment, Inc.
 E & E is an environmental consulting company with nearly 900 

employees in over 85 scientific and engineering disciplines
 E& E has supported over 475 wind energy projects in 38 states 

capable of producing more than 7,000 MW of renewable electricity. 
We’ve supported nearly 20 projects in Indiana.

• Courtney Dohoney, PMP
BS in Environmental Studies and Masters in Environmental 

Management
 13 years experience managing wind energy projects throughout the 

Midwest, coordinating field survey efforts and leading agency 
consultation and permitting efforts



Environmental Benefits of Wind Energy

• Zero emissions of CO2, SO2, and NOx resulting in public health 
benefits

• Water Conservation - no cooling water needed
• Compatible with existing agricultural land use 



Wind Farm Siting

• Placement of turbines in agricultural fields/previously 
disturbed areas minimizes loss of quality wildlife habitat

• Actual loss of land/habitat is extremely small percentage of 
overall project area

• What do we do to evaluate the site?
 Fatal Flaw/Permitting Plan
Consult with U.S. Fish and Wildlife Service and Indiana 

Department of Natural Resources



Agency Coordination
• Early coordination with U.S. Fish and Wildlife Service and 

Indiana Department of Natural Resources to identify any 
threatened or endangered species in or near the Projects

• Additional species-specific studies may be necessary based on 
feedback

• Ongoing conversations to keep USFWS and IDNR aware of 
survey results

• E.ON has an excellent track record coordinating with wildlife 
agencies to address any potential issues



Birds

• Impacts to birds from wind farm operation are generally low 
especially compared to other sources
Median fatality rate of 1.8 birds per MW per year (AWWI 2019)
 Estimated 1.3 – 4.0 billion birds killed by outdoor cats in the U.S. 

annually (Loss et al. 2013)
 Estimated 365-988 million birds killed from building collisions 

annually (Loss et al. 2014)
• What do we do to identify the potential impacts?
 Four-season avian studies
Raptor and eagle nest survey



Bats 

• Turbine collisions primarily occur during 
fall migration and include non-threatened 
or endangered, tree-roosting species 
Midwest Region average of 6.2 bats per 

MW per year
Approximate 30% reduction in fatalities by 

feathering turbines below the cut-in speed
• What we do to evaluate the potential 

impacts
Acoustic bat monitoring study
Bat mist-net surveys



Wetlands

• Potential for disturbance to wetlands and streams with project 
infrastructure

• What we do to evaluate potential impacts
Desktop wetland and stream assessment
 Field Wetland Review



Micrositing of Turbines
• Utilize data from environmental surveys to avoid sensitive 

areas, if applicable
Bird concentration areas
Raptor nests
Bat maternity roosts
Wetlands

• Incorporate setbacks as recommended through consultation 
with USFWS and IDNR



Thank you!
Courtney Dohoney
Ecology and Environment, Inc.
cdohoney@ene.com

mailto:cdohoney@ene.com
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