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The next 60 minutes 

• Introduction 

• Issues 

• Weight of evidence conclusions 

• Questions/Discussion 
 

 

My opinions do not necessarily reflect the official policies or views 

of Public Health Ontario or the other partners involved with this 

seminar series. 



Objectives 

1. Provide a balanced discussion on the 

issue of wind turbines and human health 

2. Provide information for health care 

practitioners and academics so they can 

offer informed discussions 

3. Provide a list of resources for further 

learning 



Who am I? 
• Environmental Health Scientist 

– human health and ecological risk assessment, 

human and ecological toxicology and health, public 

communication and scientific training 

• Co-lead of Intrinsik’s Renewable Energy 

Health Team 

– Dr. Christopher Ollson  

– Dr. Melissa Whitfield Aslund 

– Ms. Lindsay McCallum (Ph.D. Candidate) 

– Dr. Mary McDaniel, DO, JD, MPH 

– Dr. Robert Berger 



Expertise in Wind Turbines 

and Human Health 
• As human health experts in public forums (e.g., 

open houses, town halls) 

• Speakers at municipal and First Nation 

councils 

• Provide legal support for a number of tribunals 

and legal challenges in Canada and the US 

• Our ongoing interest and involvement has led 

to a number of peer-reviewed scientific 

publications 



Viewed >27,000 times 

Ranks 8th most viewed 2013 

Ranks 11th all time 

Cited >30 times 







In last 30 days viewed ~1500 

times, 3rd most viewed 
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The Issues 

• Public generally favours the idea of wind energy. 
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The Issues 

• The favour does not always translate into 

local acceptance of projects. 
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The Issues 

• Those opposed point to a number of issues 

concerning wind turbines. 

– Human health is commonly discussed. 

• A proportion of people that live near wind 

turbines self-report health effects they 

attribute to turbines. 



Self-reported Health Effects 
Self reported symptoms generally include: 

– sleep disturbance  

– tiredness  

– headache 

– tinnitus (ringing in the ears)  

– ear pressure  

– dizziness  

– vertigo  

– nausea 

– visual blurring 

– tachycardia (rapid heart rate)  

– irritability 

– problems with concentration and memory 

– panic episodes 

– (death) 

 

• Chapman, S. 2013. 

Symptoms, Diseases and 

Aberrant Behaviours 

Attributed to Wind Turbine 

Exposure 

– 234 symptoms from sources 

around the world 

– http://tobacco.health.usyd.edu.

au/assets/pdfs/publications/Dis

easeListIntro.pdf 

  



The Emergence of Health Effects 

as an Issue for Wind Turbines 

• This collection of effects has received 

the colloquial name “Wind Turbine 

Syndrome” 

– Coined by Dr. Nina Pierpont in her self-

published book “Wind Turbine Syndrome: A 

Report on a Natural Experiment” (Pierpont, 

2009). 



Human Health - the debate 

• Science 

– ~60 peer-reviewed articles 

• Government/Medical agency reviews 

– global 

• Legal arena 

– Tribunals, hearings, suits 

• Internet 

– “wind turbines and human health” 

– 1,350,000 hits (of variable quality) 



Human Health – the debate 

Health effects related to 

wind turbine operation 

– shadow flicker;  

– electromagnetic fields; 

– audible/inaudible noise. 
 

 

 

 

Health effects related to 

subjective issues* 

– attitude;  

– economics; 

– visual cue; 

– stress; 

– expectations. 

 

 
*based on proper noise setbacks 



Health effects related to wind 

turbine operation 

• Around 20 articles 

• Many published in one journal 

• Many of these authors on advisory 

board of the Society for Wind 

Vigilance, an advocacy group in ON 



A few key “Health effects related to 

wind turbine operation” papers 

 • Nissenbaum, M.A., Aramini, J.J., Hanning, C.D. 

2012. Effects of industrial wind turbines noise on 

sleep and health. Noise & Health 14 (60): 237-243 

• Paller, C., Bigelow, P., Majowicz, S., Law, J., and 

Christidis, T. 2013 “Wind Turbine Noise, Sleep 

Quality and Symptoms of Inner Ear Problems” 

• Jeffery, R.D., Krogh, C., and Horner, B. 2013. 

Adverse health effects of industrial wind turbines. 

Canadian Family Physician. 59: 473-475 

• Jeffery, R.D., Krogh, C., and Horner, B. 2014. 

Industrial wind turbines and adverse health effects. 

Canadian Journal of Rural Medicine. 19(1): 21-26 

 



Nissenbaum et al. 2012 
• Compared the sleep and general health people living 

between 375 and 6,600 metres of two wind farms in 

Maine.  

• The study used validated questionnaires to collect this 

information (PSQI, ESS, SF-36). 

• The authors reported that those living between 375 

metres to 1,400 metres had worse sleep, were sleepier 

during the day and had poorer mental health scores than 

those people living between 3,300 metres to 6,600 metres 

from the two wind farms. 

• Attributed effects to wind turbine noise. 





Nissenbaum et al. (PSQI) 



U of Waterloo Paller et al. (PSQI) 

R2=0.08 

One of the findings of the study is that industrial 

wind turbines could have an impact on health 



Jeffery et al. 2013, 2014 

• The overall goal of these commentary pieces was to provide 

information to physicians about the topic regarding the possible 

health effects of exposure to noise produced by wind turbines 

and how these may manifest in patients. 

• Case reports and publications that reported adverse effects 

following wind turbines noise exposure were briefly discussed; 

however, only the negative health effects were highlighted. 

Older literature and a number of non-peer reviewed articles and 

media reports were used to support the author’s opinions. 

• Missed a number of key and pertinent articles. 

• Overall the authors did not provide adequate data or support for 

their arguments nor did they provide accurate information 

regarding the weight of scientific data on the issue.  



Some other recent reviews 

• Knopper and Ollson 2011 

• Municipality of the County of Kings 2012 

• MDPH/EP 2012 

• Oregon Health Authority 2013 

• South Australia Environmental Protection 

Authority 2013 

• NHMRC 2014 



Weight of Scientific Evidence 
1. People tend to notice sound from wind turbines almost linearly 

with increasing sound pressure level 
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Impact of Wind Turbine Noise in The 

Netherlands  
Verheijen, E., Jabben, J., Schreurs, E., Smith, K.B 

Noise & Health, November-December 2011, Volume 13:55, 459-63 

• “The percentage of severely annoyed at 45 dB [Lden] 

is rated at 5.2% for wind turbine noise, which is well 

below 10% that corresponds to the existing road and 

railway traffic noise limits”. 
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Weight of Scientific Evidence 
1. People tend to notice sound from wind turbines almost linearly 

with increasing sound pressure level 

2. A proportion of people that notice sound from wind turbines 

find it annoying 

3. Noise-related annoyance is within the range of existing levels 

of community noise related annoyance in Canada and 

elsewhere  

4. People who economically benefit from wind turbines have 

significantly decreased levels of annoyance compared to 

individuals that received no economic benefit 

5. Annoyance is not only related to wind turbine noise but also to 

subjective factors like attitude, visual cue, stress and 

expectations  





Shadow Flicker 

• Medical Issue: Can shadow flicker induce seizures? 

• Two seminal papers 

– Harding et al. (2008); Smedley et al. (2010) 

– Risk of inducing photosensitive seizures in 1.7 out 

of 100,000 of the photosensitive population when 

flicker is greater than 3 Hz. 

• For turbines with three blades, this translates to a 

maximum speed of rotation of 60 rpm.   



Turbine spin rates 

• Siemens SWT 2.3:  

– 6-16 rpm 

• REpower MM92:  

– 7.8 –15.0 rpm 

• GE 1.6-100:  

– 9.75-16.2 rpm 

• Vestas V112-3.0:  

– 6.2-17.1 rpm 



EMF From Operation 
• “Health Canada does not consider that any 

precautionary measures are needed regarding 

daily exposures to EMFs at ELFs. There is no 

conclusive evidence of any harm caused by 

exposures at levels found in Canadian homes 

and schools, including those located just outside 

the boundaries of power line corridors” 

 
Health Canada 2012 





 

Infrasound/Low Frequency Noise 
 

Measurement and Level of Infrasound From Wind 

Farms and Other Sources 
 Chris Turnbull, Jason Turner and Daniel Walsh 

 Acoustics Australia Vol. 40, No. 1, April 2012 - 45  

 
• Infrasound is prevalent in 

urban and coastal 

environments at similar (or 

greater) levels to the level 

measured near wind turbines. 

• Also O’Neal et al. 2011 

– LFN/IS from 1.6 and 2.1 MW 

turbines less than international 

standards at 305 and 457 m 



Weight of Scientific Evidence 

• Based on the findings and scientific merit of the available 

studies, the weight of evidence suggests that when sited 

properly, wind turbines are not related to adverse health effects 

• Government findings 

– e.g.,: National Health and Medical Research Council in Australia, 

2010; Chief Medical Officer of Health (ON), May 2010; MassDEP 

and MDPH, 2012; Oregon Health Authority, 2013; National Health 

and Medical Research Council in Australia, 2014 

• Legal decisions  

– 19 ERTs in ON (completed or in progress)  

– 1 appeal court ON (Ostrander) 

– 1 hearing for AUC (Bull Creek) 

– Sask Queen’s bench (Red Lily) 

 



Weight of Scientific Evidence 
• Noise from wind turbines can be annoying to some and 

associated with sleep disturbance 

– especially when found at levels greater than 40 dB(A) 

– setback in Ontario and WHO (EU) night noise guideline 

• Environmental noise above certain levels is a 

recognized factor in a number of human health issues 

– e.g., hearing, sleep, myocardial infarction (WHO 2009) 

• Proper siting of wind turbines is key 

– Many jurisdictions have established noise restrictions (and/or 

minimum setback distances) in order to mitigate potential 

noise-based health effects 



Global Setbacks (Haugen 2011) 

WHO (2010) Night 

Noise Guideline =  

40dBA  



What do we support? 
• Sound, not distance setbacks 

• Preference is ≤40 dBA for non-participating 

receptors 

• Post construction monitoring 

• Not against 40-45 dBA setback, but see need 

for community consultation and support 

• Not supportive of setbacks >45 dBA based on 

possible direct effects from audibility and 

possible annoyance above background 

 



What is next... 



Thank you 

http://inanutshell.ca/lifestyle/revamp-your-space-for-spring/ 
Loren D. Knopper, B.Sc., M.Sc., Ph.D. 

Senior Scientist 

Intrinsik Environmental Sciences Inc. 

6605 Hurontario Street, Suite 500 

Mississauga, ON L5T 0A3 

Phone: 905-364-7800 ext 210 

email: lknopper@intrinsik.com 
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