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Effects of Wind Farm Noise
Sound is an important feature of the environment in which we live; it provides information about our
surroundings and is a key influence on our overall perception of amenity and environmental quality. Sound is
therefore an environmental quality that must be considered as part of any proposal to develop new
infrastructure that could influence the sound environment of neighbouring communities.
Excessive or unwanted sound is commonly referred to as noise and can have a range of effects on people,
depending on a range of physical and contextual factors. The Guidelines for Community Noise 1999 prepared
by the World Health Organisation (WHO) provides a health-based framework of guideline limits and values to
address the broad definition of health given as:
A state of complete physical, mental and social well-being, and not merely the absence of disease or
infirmity
This broad definition means that effects ranging from community annoyance, sleep disturbance and speech
interference, through to direct physiological impacts such as hearing damage, are all identified as potential
health considerations. An important aspect of this range of considerations is that some effects will be highly
dependent on the listener’s perception and attitude to the noise in question, such as annoyance, while other
effects are primarily related to the level of sound and the direct physiological risks these may represent, such
as hearing damage.
Environmental noise policies, including those applied to wind farms, establish objective noise criteria to
address these health considerations. In particular, environmental noise policies define criteria which are
chosen to prevent direct physiological risks of sound, and minimise as far as practically possible adverse
health considerations such as annoyance and sleep disturbance.
Practically minimising the risks of noise effects related to annoyance and sleep disturbance requires the
potential range of responses to sound to be considered. In this respect, it is important to note that individual
attitudes and reactions to sound are highly variable, and will depend on a complex set of acoustic and
non-acoustic factors. These include the level and character of the sound in question, the time of day the
sound occurs, the regularity of the sound, the environment in which the sound is heard, the individuals
hearing acuity, and an individual’s personal opinion and perception of the sound source or development in
question. The latter will in turn depend on other complicating factors such as visual impressions of the
source in question and the perceived community benefit, or otherwise, of the source in question.
Due to the complexity and range of potential responses to sound, it is not possible to define limits that will
guarantee an audible sound will be acceptable to all individuals; this will always be a matter of personal
judgement for each individual. Further, it is usually not feasible or practical to design new development or
infrastructure to inaudible noise levels. As a result, minimising the risks of noise effects involves setting
criteria which prevents the majority of people from being disturbed. This requires regulatory authorities to
strike a balance between amenity and development, setting noise limits which are as stringent as can be
practically achieved without preventing new development.
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This type of approach to noise policy was outlined by the Victorian Department of Health in their 2013
publication on wind farm sound and health which states:
Noise standards are used not only for environmental noise (such as wind farms and traffic noise) but also
for industry and even household appliances.
Noise standards are set to protect the majority of people from annoyance. The wide individual variation in
response to noise makes it unrealistic to set standards that will protect everyone from annoyance. A
minority of people may still experience annoyance even at sound levels that meet the standard. This is the
case not only for wind farms, but for all sources of noise.
The subject of health effects related to operational wind farms in Australia has been extensively considered
by the Commonwealth Government’s National Health and Medical Research Council (NHMRC) and the
Australian Medical Association; in particular, the NHMRC has undertaken and coordinated a systematic
review of evidence related to wind farms and health. The research reviews1 and public statements2, 3
produced by these peak health bodies support that, as with any audible sound, wind farm noise can
represent a potential source of annoyance or sleep disturbance for some individuals. Their findings did
however indicate that there was no reliable evidence to support a relationship between wind farm noise and
direct adverse effects on human health.
These findings lend support to the suitability of the wind farm noise controls applied in Victoria, which are
intended to provide reasonable protection of health and amenity at noise sensitive locations. This is
consistent with the objectives of NZS 6808:2010. Importantly, the Standard notes that the consensus view of
the committee responsible for the development of NZS 6808:2010, including New Zealand representatives
from the Ministry of Health and Institute of Environmental Health, was that the Standard provides a
reasonable way of protecting health and amenity at nearby noise sensitive locations, without unreasonably
restricting the development of wind farms.
Further discussions of specific noise considerations related low-frequency sound and infrasound are provided
in the following section.

Low frequency noise, infrasound and ground vibration
The limits adopted for the assessment of operational noise from wind farms represent relatively low levels
which have been specified in recognition of the quieter rural environments in which wind farms are normally
located.
However, consistent with noise policies applied to other forms of development, the criteria are not intended
to restrict wind farm noise to inaudible levels. Accordingly, a wind farm which achieves compliance with the
criteria may still be audible at surrounding receiver locations on some occasions; this will depend on a range
of factors such as the time of day, the speed and direction of the wind, the proximity to turbines, the extent
of vegetation around the dwelling, and the degree to which the dwelling is sheltered from prevailing wind
conditions. Irrespective of the relatively low levels which operational wind farm noise is restricted to, an
individual’s judgement of the audible noise from a wind farm is highly subjective and will be influenced by a
range of contextual factors.

1
2

3

Systematic review of the human health effects of wind farms 2013, Adelaide University, commissioned by the NMRC
NHMRC Draft Information Paper: Evidence on Wind Farms and Human Health 2014, National Health and Medical
Research Council
AMA Position Statement – Wind Farms and Health 2014, Australian Medical Association
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The subject of wind farm noise and its characteristics has attracted considerable attention. Specific attention
has been directed to alleged matters relating to low frequency sound as well as infrasound and vibration.
Low frequency sounds are generally regarded as sounds above 20Hz and extending upwards into the range
of 100-200Hz. The definition of infrasound often varies in different jurisdictions, but is generally accepted to
refer to frequencies of sound which lie below 20Hz. While 20Hz is commonly cited as the lower bound of
audibility, frequencies below 20Hz can still be audible, provided that the level of the sound is sufficiently high
to exceed the threshold of audibility at those frequencies.
In common with many other sources of noise, wind turbines emit infrasound, low frequency sound and
ground vibrations. However, what is often overlooked is that these types of sound and vibration are a
feature of the everyday environment in which we live and arise from a wide range of natural sources such as
the wind and the ocean to man-made sources such as domestic appliances, transportation and agricultural
equipment. The important point in relation to wind turbines is that the levels of these types of emissions are
low and therefore, in many cases, cannot generally be reliably measured amidst normal background levels.
NZS 6808:2010 provides specific advice concerning infrasound at Section 5.5 noting:
Although wind turbines may produce some sound at (ultrasound and infrasound) frequencies outside the
normal range of human hearing these components will be well below the threshold of human perception.
Claims have been made that low frequency sound and vibration from wind turbines have caused illness
and other adverse physiological effects among a very few people worldwide living near wind farms. The
paucity of evidence does not justify at this stage, any attempt to set a precautionary limit more stringent
than those recommend [in the Standard].
These types of emissions have been the subject of considerable misrepresentation in media commentary.
Notably, the work of Dr Geoff Leventhall, a prominent UK consultant in the field of acoustics and vibration,
and researcher in the field of low frequency noise is often cited in some documents which continue to claim
concerns about infrasound and low frequency noise from wind turbines. However, Dr Leventhall has
regularly made clear statements to assert that there is no significant infrasound from current designs of wind
turbines and very little low frequency sound, neither of which are anywhere near the sorts of levels which
would represent a direct health risk for neighbouring residents of modern wind farms. An example such
publication, co-authored by Dr Leventhall, was published in the UK Institute of Acoustics Bulletin in March
20094. This publication was prepared as an agreement between acoustic consultants regularly employed on
behalf of wind farm developers, and conversely acoustic consultants regularly employed by local councils and
community groups campaigning against wind farm developments. The intent of the article was to promote
consistent assessment practices, and to assist in restricting wind farm noise disputes to legitimate matters of
concern.
On the subject of infrasound and low frequency noise, the article notes:
Infrasound is the term generally used to describe sound at frequencies below 20Hz. At separation
distances from wind turbines which are typical of residential locations the levels of infrasound from wind
turbines are well below the human perception level. Infrasound from wind turbines is often at levels
below that of the noise generated by wind around buildings and other obstacles. Sounds at frequencies
from about 20Hz to 200Hz are conventionally referred to as low frequency sounds. A report for the DTI in
2006 by Hayes McKenzie concluded that neither infrasound nor low frequency noise was a significant
factor at the separation distances at which people lived. This was confirmed by a peer review by a
number of consultants working in this field. We concur with this view.

4

Institute of Acoustics Bulletin – Bowdler, Bullmore, Davis, Hayes, Jiggins, Leventhall, McKenzie - Prediction and
Assessment of Wind Turbine Noise –March 2009
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A Portuguese group has been researching ‘Vibro-acoustic Disease’ (VAD) for about 25 years. Their
research initially focussed on aircraft technicians who were exposed to very high overall noise levels,
typically over 120dB. A range of health problems has been described for the technicians, which the
researchers linked to high levels of low frequency noise exposure. However other research has not
confirmed this. Wind farms expose people to sound pressure levels orders of magnitude less than the
noise levels to which the aircraft technicians were exposed. The Portuguese VAD group has not produced
evidence to support their new hypothesis that infrasound and low frequency noise from wind turbines
causes similar health effects to those experienced by the aircraft technicians.
Another example of the misrepresentations made in relation to the environmental effects of wind turbines
centred around work carried out by Keele University in the UK on ground vibration. Professor Peter Styles
and his team at Keele University undertook a study of the effects of wind turbines on the seismic detection
array at Eskdalemuir, Scotland. The results of this work were widely misinterpreted and resulted in a
statement5 from Professor Styles:
We are writing to clarify some misconceptions [...] about wind farm noise. Whilst it is technically correct
that ‘vibrations can be picked up as far away as 10km’, to give the impression that they can be felt at this
distance is highly misleading. The levels of vibration from wind turbines are so small that only the most
sophisticated instrumentation and data processing can reveal their presence, and they are almost
impossible to detect. The Dunlaw study was designed to measure effects of extremely low level vibration
on one of the quietest sites (Eskdalemuir) in the world, and one which houses one of the most sensitive
seismic installations in the world. Vibrations at this level and in this frequency range will be available
from all kinds of sources such as traffic and background noise – they are not confined to wind turbines. To
put the level of vibration into context, they are ground vibrations with amplitudes of about one millionth
of a millimetre. There is no possibility of humans sensing the vibration and absolutely no risk to human
health. It is, however, an issue for the Eskdalemuir seismic array, as it can detect this level of vibration. It
is designed to detect explosions and earthquakes of a low magnitude from all over the world. The
infrasound generated by wind turbines can only be detected by the most sensitive equipment, and again
this is at levels far below that at which humans will detect the low frequency sound. There is no scientific
evidence to suggest that infrasound has an impact on human health.
More recent measurements6, 7 have demonstrated that infrasound and low frequency sound produced by
regularly encountered natural and man-made sources, such as the infrasound produced by the wind or
distant traffic, is comparable to that of modern wind turbines, noting that:
Infrasound levels in the rural environment appear to be controlled by localised wind conditions. During
low wind periods, levels as low as 40dB(G) were measured at locations both near to and away from wind
turbines. At higher wind speeds, infrasound levels of 50 to 70dB(G) were common at both wind farm and
non-wind farm sites.
Organised shutdowns of the wind farms adjacent to [sic: measurement locations] indicate that there did
not appear to be any noticeable contribution from the wind farm to the G-weighted infrasound level
measured at either house. This suggests that wind turbines are not a significant source of infrasound at
houses located approximately 1.5 kilometres away from wind farm sites

5

6

7

Keele University Rejects Renewable Energy Foundation’s Low Frequency Noise Research Claims.
http://www.bwea.com/ref/lfn_keele.html
Sonus report for Pacific Hydro - Infrasound measurements from wind farms and other sources – November 2010
see http://www.pacifichydro.com.au/media/192017/infrasound_report.pdf
Evans, T., Cooper, J. & Lenchine, V., Infrasound levels near wind farms and in other environments, South Australian
Environment Protection Authority, Adelaide, 2013 See https://www.epa.sa.gov.au/files/477912_infrasound.pdf
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In 2010, the UK Health Protection Agency published a report8 on the health effects of exposure to ultrasound
and infrasound. The exposures considered in the report related to medical applications and general
environmental exposure. The report notes:
Infrasound is widespread in modern society, being generated by cars, trains and aircraft, and by industrial
machinery, pumps, compressors and low speed fans. Under these circumstances, infrasound is usually
accompanied by the generation of audible, low frequency noise. Natural sources of infrasound include
thunderstorms and fluctuations in atmospheric pressure, wind and waves, and volcanoes; running and
swimming also generate changes in air pressure at infrasonic frequencies.
[...]
For infrasound, aural pain and damage can occur at exposures above about 140 dB, the threshold
depending on the frequency. The best-established responses occur following acute exposures at
intensities great enough to be heard and may possibly lead to a decrease in wakefulness. The available
evidence is inadequate to draw firm conclusions about potential health effects associated with exposure
at the levels normally experienced in the environment, especially the effects of long-term exposures. The
available data do not suggest that exposure to infrasound below the hearing threshold levels is capable of
causing adverse effects.
Also, a recent State Government of Victorian Department of Health document9 concludes the following in
relation to infrasound from wind farms:
Infrasound is audible when the sound levels are high enough. The hearing threshold for infrasound is
much higher than other frequencies. Infrasound from wind farms is at levels well below the hearing
threshold and is therefore inaudible to neighbouring residents.
These studies all indicate that infrasound levels from the proposed wind farm are anticipated to be
comparable with existing ambient levels.
In February 2014, the National Health and Medical Research Council (NHMRC) released a draft report10 for
public comment addressing human health effects of wind farms which includes consideration of noise.
From well over 2,500 articles which were identified during the NHMRC review, eleven (11) studies across
Europe, North America and Australia satisfied a set of pre-specified eligibility criteria for detailed review and
therefore form the basis of the report, which concludes:
There is no consistent evidence that noise from wind turbines―whether estimated in models or using
distance as a proxy―is associated with self-reported human health effects. Isolated associations may be
due to confounding, bias or chance.
There is consistent evidence that noise from wind turbines―whether estimated in models or using
distance as a proxy―is associated with annoyance, and reasonable consistency that it is associated with
sleep disturbance and poorer sleep quality and quality of life. However, it is unclear whether the observed
associations are due to wind turbine noise or plausible confounders.

8

9
10

Health Protection Agency UK – Health Effects of Exposure to Ultrasound and Infrasound – Report of the independent
Advisory Group on Non-ionising Radiation - 2010
Public Statement: Wind Turbines and Health - July 2010
Systematic review of the human health effects of wind farms - 2014

Mm 004 20190463 - Delburn Wind Farm - Effect of Wind Farm Noise - Infrasound Low Frequency and Vibration.docx

5

The NHMRC subsequently issued further advice in 2015 based on this research. The NSW Noise Assessment
Bulletin issued in December 2016 refers to this advice and states the following in its section on Noise and
Health:
High levels of noise are associated with adverse health outcomes. To examine this potential relationship
the National Health and Medical Research Council (NHMRC) undertook a comprehensive assessment of
the scientific evidence on wind farms and human health. In 2015, the NHMRC concluded that “there is no
direct evidence that exposure to wind farm noise affects physical or mental health”, and there is currently
no consistent evidence supporting a link between wind energy projects and adverse health outcomes in
humans relating to infrasound. More specifically, they stated that, “while exposure to environmental
noise is associated with health effects, these effects occur at much higher levels of noise than are likely to
be perceived by people living in close proximity to wind farms in Australia”.
These studies all indicate that infrasound levels are anticipated to be comparable with existing ambient levels
and, as such, are not expected to represent an impact from the proposed wind farm. Similarly, vibration
levels from wind turbines are well below perception thresholds, and low frequency levels are typically low.
Considerations relating to environmental noise primarily relate to sound in the audible frequency range
which is addressed by the requirements of the Victorian Government's Policy and planning Guidelines for
Development of Wind Energy Facilities in Victoria dated November 2017.
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