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Dr. Ollson Qualifications
• Doctorate in Environmental Health Science

• Over 25 years in international environmental risk 
assessment and health consulting

• Owner of Ollson Environmental Health Sciences for 
the past 10 years

• Adjunct Professor University of Toronto 

• 15 years of researching potential health impacts for 
those living in proximity to renewable energy and 
transmission lines

• Published 6 scientific peer reviewed papers on the 
topic.

• Testified before numerous county commissions, 
state hearings, and court cases as a qualified  expert 
in the field

• Involved in over 25 GW of renewable energy 
projects across 26 States.

• Consultant of record for State of Vermont during 
wind siting rule making and appeared before Senate 
Committees in Kansas, North Dakota and Indiana

Dr. McCunney Qualifications
• Physician with specialty training in internal medicine and 

board certified in occupational and environmental medicine. 

• Practicing physician in the Pulmonary Division of the 
Brigham and Women’s Hospital (BWH) in Boston and a 
member of the Harvard Medical School faculty. 

• Previously the Director of Environmental Medicine at the 
Massachusetts Institute of Technology (MIT). 

• Past president of the American College of Occupational and 
Environmental Medicine (ACOEM), 

• Expert panel that developed a ‘white paper’ entitled “Wind 
Turbine Sound and Health Effects: an expert panel review. 
(Colby et al, 2009)

• As a research scientist in Biological Engineering at MIT, 
was lead author of a critical review of the world’s scientific 
literature regarding wind turbines and health. (McCunney et 
al, 2014) 

• lead author of a publication related to potential health 
implications of living near wind turbines. (McCunney RJ et 
al. 2015) 

• Have testified as an expert in numerous wind turbine 
hearings in US and Canada. 



Establishing Wind Turbine Siting 
Guidelines
• There is no question that establishing wind siting guidelines can be a 

challenging undertaking.

• There is now >20 years and >150 peer-reviewed scientific and engineering 
research articles and government publication in this area.

• Emotions often run high during the process. 

• Siting criteria for sound, shadow flicker and safety (blade failure, tower 
collapse, ice throw, fire) should be set based on experience, science and 
engineering principles.



Importance of Peer-Review Evidence
• The fundamental tenant of setting any environmental standards (soil quality, 

drinking water, air quality) is that they be based on the weight of peer-
reviewed scientific and engineering evidence.

• The peer-review process is not perfect:
– No single paper can provide the “smoking gun” answer to question at hand.
– Many “pay to play journals” now exist. They are not of the same caliber or scientific rigor as 

those journals indexed in credible databases.
– The primary database for source of credible scientific journals in this field is the National 

Library of Medicine – PubMed

• There are also a number of government agency “white papers”
 that contain valuable information that isn’t always peer-reviewed. 

• Although a paper may be peer-reviewed it still needs to be scrutinized and 
considered against the weight of scientific evidence.



Weight of Cumulative Scientific Evidence
• Science is cumulative. 

• Although a paper may have been published over a decade ago it will still 
contain valuable information. 

– In 2011, there were approximately 15 credible peer-reviewed wind publications. They were 
primarily from European academics that initiated the field of study. (Knopper and Ollson, 
2011)

– There was an explosion of research since 2015 from academics, consultants, and 
government research from around the globe (United States, Canada, Australian, United 
Kingdom and Europe.

– There are now over 150 peer-reviewed credible scientific papers published in this field.

• During this time many State Utilities Commissions (e.g., North Dakota, 
South Dakota, Wisconsin, Minnesota, New York) held hearings for 
numerous wind projects and heard expert testimony from both sides. The 
findings of these commissions has also become important.



Wind Turbine Height has Increased
• Over the years wind turbines 

have increased in size.

• Typical tip height now ranges 
between 550 ft to 700 ft.

• However, sound output has 
typically remained the same 
or quieter than smaller 
turbines.

• Key is having a setback 
multiplier on total height of 
the wind turbine to features 
such as property lines, 
homes, roads, etc..





Shadow Flicker: 30 hrs/y 
Sound ~105 dBA

Sound: 45-50 dBA Leq 

Setback Distance to non-participating 
Dwelling 2.1x tip height of turbine or 
(650 ft turbine = 1,365 ft)Setback Distance to non-participating 

property line 1.1x tip height of the turbine
(650 ft turbine = 715 ft)

Proper Siting Considerations

Not to scale



Health Concerns Often Raised



HEALTH CONSIDERATIONS



Where do the Question of Health Effects Come From – 
The Internet?

Wind Turbine Syndrome

VibroAcoustic Disease (VAD)

• These are self-published theories on wind 
turbines causing health impacts on people and 
livestock.

• They have not been accepted by the majority 
of scientists in the field, courts, or government 
agencies around the world.

• Public Utilities Commissions around the United 
States have reviewed this evidence for over a 
decade and found it not to be credible for 
purposes of developing siting guidelines.



Wind Turbine Sound Guidelines
• Sound levels of up to 45 - 50 dBA Leq at non-participating 

homes is common across the United States.

• Washington Administrative Code (WAC) 173-60 Maximum 
Environmental Noise Levels ensures 50 dBA at non-
participating homes.

• Preconstruction sound modeling predictions should follow the 
ANSI/ACP 111-1 (2022) is the universal standard for modeling 
sound from wind turbines.

• Lmax (maximum sound level) is not an appropriate metric for 
environmental noise standards.

• Leq (average) of 10 minutes or 1 hour consistent with the 
modeling methodology from standard would be the appropriate 
metric and time duration for the ordinance.

• You can require post construction sound monitoring to ensure 
compliance.



Largest study ever undertaken around the 
world for people living near wind turbines.
The following were not found to be associated with wind turbine 
noise:
a. self-reported sleep (e.g., general disturbance, use of sleep 

medication, diagnosed sleep disorders);

b. self-reported illnesses (e.g., dizziness, tinnitus, prevalence of 
frequent migraines and headaches) and chronic health conditions 
(e.g., heart disease, high blood pressure and diabetes); and

c. self-reported perceived stress and quality of life.

The overall conclusion to emerge from the study findings is that 
the study found no evidence of an association between 
exposure to WTN and the prevalence of self-reported or 
measured health effects. 

Sound: 46 dBA
Setback: 820 ft – 7 mi

Health Canada findings are supported by more 
recent US, Australian and European Studies.



Over 20 
peer-reviewed 
publications 
from the study 



Health Canada
2016



Health 
Canada
2021

Overall results showed that wind turbine SPL below 45 dBA was not associated with 
any consequential changes in actigraphy-measured sleep.



Australia
2022

Results: Linear mixed model analysis revealed no differences in objective 
or subjective sleep latency between the WTN versus control nights.



Netherlands 
2021

We can conclude that a clear association with wind turbine related 
sound levels cannot be confirmed.



United 
States
2019

The results suggest that wind turbine noise annoyance is mostly an expression of 
personal experience and visual perceptions rather than an objective response to wind 
turbine sound level.



• Objective indicators, such as the distance from the nearest turbine and sound pressure level modeled for each 
respondent, were not found to be correlated to noise annoyance.

• In all cases the annoyance levels were comparable to the levels associated with traffic noise.
• Our findings provide evidence that WT annoyance and related stress effects are not a widespread problem.

United 
States
2019



• Examining scientific literature combined with biological plausibility and principles 
of acoustics, we conclude that modern wind turbines do not pose a risk to sleep 
when developed with reasonable restrictions. 

• Though the upper limit is not established, noise from wind turbines measured 
outside the residence, up to 46 dBA (or modeled up to 49 dBA using the new 
standard [ANSI/ACP 111-1]), poses no risk to human sleep. 

• Not at this audible range, nor its associated infrasound or low-frequency noise 
levels.

United 
States
2024



WHAT IS LOW FREQUENCY NOISE 
AND INFRASOUND

Numerous studies confirm that infrasound and low frequency noise emitted from 
wind turbines is well below a level that would impact health or sleep. 



Infrasound 
Guideline

LFNInfrasound

German Wind Turbine Infrasound Study (2016)



Over-all, the data from this and other studies suggest that health-based 
audible noise wind turbine siting standards (i.e., WAC 173-60 standard) 
provide an effective means to evaluate, monitor, and protect potential 
receptors from audible noise as well as Infrasound  and Low Frequency 
Noise. 

Canada
2016



Appropriate Wind Turbine 
Sound Guidelines

Sound Standard 45 to 50 dBA Leq at non-
participating residences and occupied 
community buildings will ensure the 

protection of residents’ public health, safety 
and welfare.



Shadow Flicker
• Shadow flicker is an indoor phenomena only.

• Shadow flicker does not induce seizures (Smedley and Harding 
research from the UK).

– Wind turbines quite simply don’t rotate fast enough. 

• Shadow flicker is not a health concern and has not been shown 
to cause disorientation, nausea, headaches or any other health 
impacts.

• Zero hours of shadow flicker at a home is not needed to protect 
public health.

No more than 30 hours a year of actual shadow flicker ensures a 
reduction of annoyance in neighbors and is almost the universal standard 
across the US.



Conversely, SF annoyance was not significantly correlated with SF exposure. Rather, SF 
annoyance is primarily a subjective response to wind turbine aesthetics, annoyance to other 
anthropogenic sounds, level of education, and age of the respondent.

United 
States
2022



Canada
2014 • Study measuring EMF surrounding wind turbines and a 500 kV high 

voltage transmission line.
• Magnetic field levels in the vicinity of wind turbines were lower than those 

produced by common household electrical devices and were well below 
health-based regulatory guidelines.

• Measurements of magnetic fields taken below the 500 kV transmission 
line decreased rapidly with distance and were well below background 
levels at people’s homes.



Health Conclusion
• There has been 20 years of research on living in proximity to wind turbines and 

potential affects on people’s health. 
– There are now over 150  research studies published in the field and no clear or consistent association between 

wind turbine noise and any reported disease or other indicator of harm to human health.

• Low-frequency sound and infrasound sound are emitted by wind turbines. 
– The levels of infrasound from wind turbines at homes will be well below audibility thresholds.
– Components of wind turbine sound, including infrasound and low frequency sound, have not been shown to 

present unique health risks to people living near wind turbines.

• Annoyance associated with living near wind turbines is a complex 
phenomenon related to personal factors. 

– Noise from turbines plays a minor role in comparison with other factors in leading people to report annoyance in 
the context of wind turbines. 

– Annoyance is not a health effect

• Shadow flicker is not a risk to health, including for photo epileptic seizures 



PHYSICAL SAFETY 
CONSIDERATIONS



• Typical setback to a non-participating residence is 2 total height 
• 1.1x to total turbine height to non-participating property lines

Setbacks North Dakota Wisconsin Illinois Michigan New York

South Dakota

(State and County 
Generally)

Neighboring Non- Participating 
Property Line

1.1x tip height 1.1x tip height 1.1x tip 
height

1.1x tip height 1.1x tip height 1.1x tip height

Neighboring Non- Participating 
Home

3x tip height Lower of 1,250 
feet or

3.1x tip height

2.1x tip 
height

2.1x tip 
height

2x tip height 1,500 ft or 2- 3x tip 
height

Incorporated Municipalities Typically 1 mile N/A Typically 1 
mile

N/A Typically 1 mile 1 mile

Interstate, Roads, and 
Highways

Typically
1.1x the tip height

1.1x tip 
height

1.1x tip 
height

1.1x tip 
height

Typically
1.1x tip height

1.1x tip height

State Park N/A N/A 2.1x tip 
height

N/A N/A 1 mile

State Level Siting



Risk Assessment of Ice Throw 
(Norway 2017) 



Blade Fragment 
Throw



• Case study of an actual wind turbine blade failure event caused by a lightning strike in the 
midwestern United States. The nature of the debris field is described, along with 
measurements of example blade fragments collected from the site. 

• Ballistic impact models are used to determine whether any fragments thrown beyond 1.1 
times the turbine tip height could have caused injury to a person. 

• This ballistic analysis shows that debris that traveled beyond 1.1 times the tip height had
relatively low kinetic energy and would be extremely unlikely to cause injury to a person.

United 
States
2025



Wind turbines do not shed fiberglass during operations. There is no evidence 
that operating wind turbines impact agricultural soils. 



Tower Fire Wind Turbine Fire
• Very rare with typically <10 turbine fires a year in US
• Caused by mechanical failure or excessive lightning strike 
• Fire Protection Systems – minimize fire risk through design
• Fire Suppression Systems – optional and rarely employed
• Development of a strong emergency response plan in cooperation with 

local fire districts is key
• Training with the fire fighters before operations commences will occur
• No specialized equipment needed
• Fire fighters asked to set a perimeter, let the turbine burn itself out, 

and only put out any ground spot fires that may occur 
Tower Collapse
• Towers collapse within turbine height
• Will remain on participating landowners’ property

Setback distances of 1.1x to non-participating property lines and 2.1x to 
non-participating homes (1,320 ft) are key to protection of public safety.





State of Wind Turbine Research and 
Health Effects
• 20 years of research in the field
• Over 150 peer-reviewed research papers published in the field
• Findings support:

– Sound levels of up to 50 dBA at non-participating homes
– Shadow flicker <30 hours a year
– Setbacks 1.1x tip height to roads, property lines, transmission lines, 

etc.. for protection on ice throw, blade failure and tower collapse 
– Setbacks 2x tip height to non-participating homes (based primarily on 

achieving sound limits)



Shadow Flicker: 30 hrs/y 
Sound ~105 dBA

Sound: 45-50 dBA 
Leq 

Setback Distance to non-participating 
Dwelling 2.1x tip height of turbine or 
(650 ft turbine = 1,365 ftSetback Distance to non-

participating property line 1.1x 
tip height of the turbine

Proper Siting Considerations

Not to scale



Overall Siting Conclusion

Based on two decades of scientific health 
research from around the world properly sited 
wind projects do not have a detrimental effect on 
public health, safety, and welfare of local 
residents.



Christopher Ollson, PhD
Ollson Environmental Health Management
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