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Wind Power Defense

The Chief Medical Officer of Health (CMOH) Report of May 2010

This is a simplified summary of the document published by the Government of Ontario. The full document can be found
http://www.health.gov.on.ca/en/public/publications/ministry_reports/wind_turbine/wind_turbine.pdf

Summary of Review

This report was prepared by the Chief Medical Officer of Health (CMOH) of Ontario in response to

public health concerns about wind turbines, particularly related to noise. This report presents a synopsis of existing
scientific evidence on the potential health impact of noise generated by wind turbines. The review concludes that while
some people living near wind turbines report symptoms such as dizziness, headaches, and sleep disturbance, the
scientific evidence available to date does not demonstrate a direct causal link between wind turbine noise and adverse
health effects. The sound level from wind turbines at common residential setbacks is not sufficient to cause hearing
impairment or other direct health effects, although some people may find it annoying.

Introduction

In response to public health concerns about wind turbines, the CMOH conducted a review of existing
scientific evidence on the potential health impact of wind turbines in collaboration and consultation
with medical experts.

In general, papers scientific journals, and reviews by recognized health authorities such as the World Health
Organization (WHO) carry more weight in the assessment of health risks than case studies and anecdotal reports. The
review and consultation with the Council of Ontario Medical Officers of Health focused on the following questions:

What scientific evidence is available on the potential health impacts of wind turbines?

What is the relationship between wind turbine noise and health?

What is the relationship between low frequency sound, infrasound and health?

How is exposure to wind turbine noise assessed?

Are Ontario wind turbine setbacks protective from potential wind turbine health and safety hazards?
What consultation process with the community is required before wind farms are constructed?

Wind Turbines and Health Overview

Sound and Noise

Sound is characterized by its sound pressure level (loudness) and frequency (pitch), which are measured in standard
units known as decibel (dB) and Hertz (Hz), respectively. The normal human ear perceives sounds at frequencies
ranging from 20Hz to 20,000 Hz. Frequencies below 200 Hz are commonly referred to as “low frequency sound” and
those below 20Hz as “infrasound,” but the boundary between them is not rigid. There is variation between people in their
ability to perceive sound. Although generally considered inaudible, infrasound at high-enough sound pressure levels can
be audible to some people. Noise is defined as an unwanted sound.

Wind turbines generate sound. The sound level depends on various factors including design and wind speed. Current
generation upwind model turbines are quieter than older downwind models.

The impact of sound on health is directly related to its pressure level. High sound pressure levels (>75dB) could result in
hearing impairment depending on the duration of exposure and sensitivity of the individual. Current requirements for
wind turbine setbacks in Ontario are intended to limit noise at the nearest residence to 40 dB. This is a sound level
comparable to indoor background sound.

Available scientific data indicate that sound levels associated with wind turbines at common residential setbacks are not
sufficient to damage hearing or to cause other direct adverse health effects, but some people may still find the sound
annoying.

Studies in Sweden and the Netherlands have found direct relationships between modelled sound pressure level and self-
reported perception of sound and annoyance. The association between sound pressure level and sound perception was
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stronger than that with annoyance. The sound was annoying only to a small percentage of the exposed people;
approximately 4 to 10 per cent were very annoyed at sound levels between 35 and 45dBA. Annoyance was strongly
correlated with individual perceptions of wind turbines.

Negative attitudes, such as an aversion to the visual impact of wind turbines on the landscape, were

associated with increased annoyance, while positive attitudes, such as direct economic benefit from wind turbines, were
associated with decreased annoyance. Wind turbine noise was perceived as more annoying than transportation or
industrial noise at comparable levels, possibly due to its swishing quality, changes throughout a 24 hour period, and lack
of night-time abatement.

Low Frequency Sound, Infrasound and Vibration

Concerns have been raised about human exposure to “low frequency sound” and “infrasound”
from wind turbines. There is no scientific evidence, however, to indicate that low frequency sound generated from wind
turbines causes adverse health effects.

Low frequency sound and infrasound are everywhere in the environment. They are emitted from natural sources (e.g.,
wind, rivers) and from artificial sources including road traffic, aircraft, and ventilation systems. The most common source
of infrasound is vehicles. Under many conditions, low frequency sound below 40Hz from wind turbines cannot be
distinguished from environmental background noise from the wind itself.

Low frequency sound from environmental sources can produce annoyance in sensitive people, and
infrasound at high sound pressure levels, above the threshold for human hearing, can cause severe ear pain. There is no
evidence of adverse health effects from infrasound below the sound pressure level of 90dB

Studies conducted to assess wind turbine noise indicate that infrasound and low frequency sounds from modern wind
turbines are well below the level where known health effects occur, typically at 50 to 70dB.

Other Potential Health Hazards of Wind Turbines

The potential health impacts of electromagnetic fields (EMFs), shadow flicker, ice throw and ice shed, and structural
hazards of wind turbines have been reviewed in two reports.

The following summarizes the findings from these reviews.

* EMFs
» Wind turbines are not considered a significant source of EMF exposure since emissions levels around wind
farms are low.
» Shadow Flicker
» Shadow flicker occurs when the blades of a turbine rotate in sunny conditions, casting moving shadows on the
ground that result in alternating changes in light intensity appearing to flick on and off. About 3 per cent of people
with epilepsy are photosensitive, generally to flicker frequencies between 5-30Hz.
» Most industrial turbines rotate at a speed below these flicker frequencies.

*Ice Throw and Ice Shed
» Depending on weather conditions, ice may form on wind turbines and may be thrown or break loose and fall to
the ground. Ice throw launched far from the turbine may pose a significant hazard. Ice that sheds from stationary
components presents a potential risk to service personnel near the wind farm.
» Sizable ice fragments have been reported to be found within 100 metres of the wind turbine. Turbines can be
stopped during icy conditions to minimize the risk. ¢

 Structural hazards

» The maximum reported throw distance in documented turbine blade failure is 150 metres for an entire blade, and
500 metres for a blade fragment. Risks of turbine blade failure reported in a Dutch handbook range from one in
2,400 to one in 20,000 turbines per year.

» Injuries and fatalities associated with wind turbines have been reported, mostly during construction and
maintenance related activities.
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Wind Turbine Regulation in Ontario

The Ministry of the Environment regulates wind turbines in Ontario. A new regulation for renewable

energy projects came into effect on September 24, 2009. The requirements include minimum setbacks and community
consultations.

Setbacks
Provincial setbacks were established to protect Ontarians from potential health and safety hazards of
wind turbines including noise and structural hazards.

The minimum setback for a wind turbine is 550 metres from a house. The setbacks rise with the

number of turbines and the sound level rating of the selected turbines. For example, a wind project

with five turbines, each with a sound power level of 107dB, must have its turbines setback at a minimum 950 metres from
the nearest house.

Conclusions
The following are the main conclusions of the review and consultation on the health impacts of wind turbines:

» While some people living near wind turbines report symptoms such as dizziness, headaches, and sleep
disturbance, the scientific evidence available to date does not demonstrate a direct causal link between wind
turbine noise and adverse health effects. The sound level from wind turbines at common residential setbacks is
not sufficient to cause hearing impairment or other direct adverse health effects. However, some people might
find it annoying. It has been suggested that annoyance may be a reaction to the characteristic “swishing” or
fluctuating nature of wind turbine sound rather than to the intensity of sound.

» Low frequency sound and infrasound from current generation upwind model turbines are well
» below the pressure sound levels at which known health effects occur. Further, there is no scientific evidence to
date that vibration from low frequency wind turbine noise causes adverse health effects.

» Community engagement at the outset of planning for wind turbines is important and may alleviate health
concerns about wind farms. Concerns about fairness and equity may also influence attitudes towards wind farms
and allegations about effects on health.

1

Glossary

Decibel (dB)

Unit of measurement of the loudness (intensity) of sound. Loudness of normal adult human voice is about 60-70 dB at
three feet. The decibel scale is a logarithmic scale and it increases/decreases by a factor of 10 fromone scale increment
to the next adjacent one.

Electromagnetic fields (EMFs)

Electromagnetic fields are a combination of invisible electric and magnetic fields. They occur both naturally (light is a
natural form of EMF) and as a result of human activity. Nearly all electrical and electronic devices emit some type of
EMF.

Hertz (Hz)
A unit of measurement of frequency; the number of cycles per second of a periodic waveform.

Infrasound
Commonly refers to sound at frequencies below 20Hz. Although generally considered inaudible,
infrasound at high-enough sound pressure levels can be audible to some people.

Low frequency sound
Commonly refers to sound at frequencies between 20 and 200 Hz.

Noise
Noise is an unwanted sound.

Shadow Flicker

Shadow flicker is a result of the sun casting intermittent shadows from the rotating blades of a wind turbine onto a
sensitive receptor such as a window in a building. The flicker is due to alternating light intensity between the direct beam
of sunlight and the shadow from the turbine blades.
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Sound
Sound is wave-like variations in air pressure that occur at frequencies that can be audible. It is characterized by its

loudness (sound pressure level) and pitch (frequency), which are measured in standard units known as decibel (dB) and
Hertz (Hz), respectively. The normal human ear perceives sounds at frequencies ranging from 20Hz to 20,000 Hz.

Wind turbine
Wind turbines are large towers with rotating blades that use wind to generate electricity.



