
10.2. Sound Emission 
 
Wind turbine sound can be of mechanical or aerodynamic origin.  Mechanical sounds are produced by 
components in the nacelle, such as the gear box, while aerodynamic sounds are produced by the 
turbulent flow of air over the blades and the impact of wind against the tower.   
 
Some early types of wind turbines, built in the early 1980s, were loud enough to be audible from as 
much as a mile away.  The wind industry quickly realized that this problem needed to be addressed, and 
manufacturers began to work on making their machines quieter through improved engineering.  The 
result of this is that wind turbines have become quieter.  However, they have also become larger and 
taller, as manufacturers strive to produce more efficient turbines that can capture more energy from the 
wind. 
 
Perceived sound generated from a wind turbine varies according to many factors, including wind speed 
and direction, other atmospheric conditions, turbine size and design, distance between the source and 
the observer, ambient (background) sound levels1, vegetation and buildings, and the topography of the 
area.  Sounds from turbines are typically more perceptible in low to moderate wind conditions, since the 
natural background sound of the wind masks turbine sounds in high wind conditions.  Sound levels 
decline as the distance between the source and the listener increases.  And the level of background, or 
ambient sound has a large impact on the perception of wind turbine sound. 
 
Many people find that wind turbine sound is not bothersome.  However, some find it very bothersome.  
Therefore, in addition to the above variables, it is important to note one more very important variable: 
the sensitivity of the listener. 
 
 

Quantifying Sound 
Sound is measured in terms of power levels and pressure levels.  Sound power refers to the acoustic 
power emitted by the source, while sound pressure is measured by the receptor (the human ear, or a 
sound measuring device) at a specific location.   
 
Sound can also be described in terms of frequency (or pitch).  This is defined by the number of complete 
wave cycles per second.  The standard unit of measure of frequency is Hertz (Hz).  Sound amplitude (or 
volume) is measured in decibels (dB).  The A-weighted decibel scale (dBA) quantifies sound from the 
entire range of audible frequencies, taking human sensitivities to certain frequencies into account.  
Environmental noise is often measured using the A-weighting, since the dBA scale represents sound as it 
is perceived by the human ear.    Table 6 lists common sources of sound, and their relative dBA levels. 
 
Table 6 – Relative Decibel Levels of Common Sounds 
 

Source of Activity Sound Level in A-Weighted Decibels (dBA) Qualitative Reference 

Carrier deck jet operation 140   
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Painfully loud 130 Painfully loud 

Jet takeoff (200 feet) 120   

Auto horn (3 feet) 110 Maximum vocal effort 

Jet takeoff (1000 feet) 100   

N.Y. subway station 90 Very annoying 

Pneumatic drill (50 feet) 80 Annoying 

Freight train (50 feet) 70 Intrusive 

Air conditioning unit (20 feet) 60   

Light auto traffic (50 feet) 50 Quiet 

Living Room or bedroom 40   

Soft whisper (15 feet) 30 Very quiet 

Broadcasting studio 20   

  10 Just audible 

  0 Threshold of hearing 

Source:  "Assessing and Mitigating Noise Impacts," New York State Department of Environmental 
Conservation, February, 2001. 

 
 

Of course, the distance between the sound source and the sound receptor is an important variable that 
determines how sounds are perceived.  The perceived loudness of a sound decreases by the inverse 
square law; that is, if the distance between a sound source and an observer is doubled, the perceived 
sound is decreased by a factor of four.  Furthermore, if two identical sources are located at equal 
distances from a receptor, the noise level (dB) will double. However, since humans perceive sound in 
terms of the logarithm of the sound pressure, the number of sources would need to increase by a factor 
of ten to double the perceived sound level.2

 

 
Wind Turbine Sound Impacts 
 
Depending on the size and configuration, both upwind and downwind turbines can emit up to five types 
of sounds during operation: tonal, broadband, low frequency, impulsive, and infrasound. 
 

 Tonal sounds emanate at discrete frequencies (e.g., meshing gears) 

 Broadband sounds are characterized by a continuous distribution of sound pressure with 
frequencies over 100 Hz (e.g., whooshing sound) 

 Low frequency sounds range from 20 to 100 Hz 

 Impulsive sounds are short acoustic impulses3 

 Infrasound describes low frequency sounds (below 20 Hz) 
 
Because perceived sound generated from a wind turbine varies according to many factors, as indicated 
above, most public authorities rely on sound calculations instead of sound measurements to assess a 
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project’s potential impact. Calculating potential sound emission is an important step in assessing a 
proposed project’s environmental impact. 
 

Most turbine manufacturers provide turbine sound data, determined in accordance with IEC 
international standards. These standards are referenced to an 8 m/s wind speed at 10 meters above the 
ground. The measurements are usually taken at ground level using a microphone and then normalized 
to IEC standards. The levels given by wind turbine manufacturers allow a direct comparison between 
turbines and facilitate sound studies. 
 
There are some significant differences between large, utility scale turbines and small, residential scale 
turbines.  For example, smaller turbines rotate at much faster speeds, and are likely to be closer to 
residences; in addition, the component housing for a small turbine may not be insulated as well as a 
nacelle on a larger turbine, so mechanical sounds may be louder.  The larger turbines, however, have a 
larger surface area that can cause louder aerodynamic sounds.  Perhaps the most important difference 
is that residential scale turbines are usually installed singly, while utility scale turbines are usually 
installed as part of a large array comprising many units, which can multiply the sound impacts.  
Therefore, many municipalities adopt separate sound/noise regulations for small, residential-scale 
turbines and large, utility-scale turbines. 
 
 
 

Health and Wind Turbine Sounds 
In some cases, people have attributed health problems to sounds generated by wind turbines.4  Some 
individuals living near wind turbines have reported symptoms including sleep disturbance, headaches, 
dizziness, nausea, anxiety, difficulties concentrating, and tinnitus (ringing of the ears).  Frequently, 
infrasound in particular is alleged to have negative effects.  While wind turbines do produce infrasound, 
it is not believed to have a direct adverse effect on human health.5   
 
In 2009, an international, multidisciplinary scientific advisory panel including medical doctors, 
audiologists, and acoustical professionals was established by the American and Canadian Wind Energy 
Associations (AWEA and CanWEA) to investigate claims of human health problems associated with wind 
turbine noise.  The panel reviewed the scientific literature then available on the topic, and concluded: 
 

 There is no evidence that the audible or sub-audible sounds emitted by wind turbines have any 
direct physiological effects. 

 The ground-borne vibrations from wind turbines are too weak to be detected by, or to affect, 
humans. 

 The sounds emitted by wind turbines are not unique.  There is no reason to believe, based on the 
levels and frequencies of the sounds and the panel’s experience with sound exposures in 
occupational settings, that the sounds from wind turbines could plausibly have direct adverse 
health consequences.6 
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These conclusions have been reinforced by recent reports from the Ontario Ministry of Health and Long-
Term Care7 and RenewableUK.8  HGC Engineering concluded that infrasonic sound levels created by 
wind turbines are comparable to the ambient levels created in the natural environment by the wind.9  
They further concluded that there is no evidence of adverse health effects caused by infrasound. 
 
Although these and other studies have concluded that wind turbine sound is not unique and has not 
been shown to cause any direct human health impacts, the annoyance experienced by some individuals 
may be causing indirect health impacts, such as those associated with stress and sleep disturbance.  
Annoyance is a subjective impact that varies among individuals and types of sounds.  For example, music 
that is enjoyable for some people may be annoying to others.  Similarly, wind turbine sounds that are 
unremarkable for some people may be very annoying to others.  Since some people living near wind 
turbines report these effects, while others say they don’t notice any sound impacts at all, it is likely that 
any indirect health impacts are related, in part, to the sensitivity of the individuals affected.  Similar 
stress and sleep disturbance effects have been attributed to sound from other sources, such as 
automobile traffic, trains, airplanes, electrical transformers, and industrial activity.  Such annoyance 
impacts, while they are not themselves pathological, should be taken into account when siting wind 
turbines in proximity to residences. 
 
 
 

Assessing and Mitigating Wind Turbine Sound Impacts 
Both aerodynamic and mechanical sound from turbines has been reduced in recent years.  Aerodynamic 
sound has been minimized by changes to the thickness of the blades’ trailing edges, and by a change 
from downwind to upwind facing turbines.  On downwind designs, when the wind hits the tower before 
the blades, the tower’s shadow can cause a thumping sound each time a blade passes behind the tower; 
on upwind designs, the wind hits the blades first, then the tower, minimizing noise.  Because 
aerodynamic sound generation is sensitive to the speed of the blade at the tip, variable speed turbines 
may be able to mitigate sound by limiting rotation speed, and therefore the speed at the blade tip.  
Mechanical sound has been minimized by improved insulation of mechanical components, such as the 
gearbox.  Older turbines can be retrofitted with insulation to reduce mechanical sound. 
 
In addition to changes in turbine design, sound impacts have been reduced by changes in turbine siting 
practices.  Distance is the most effective mitigating measure for addressing sound from wind turbines; 
municipalities can require setbacks from dwellings, property lines, public lands, and other areas where 
annoyance impacts might be felt, and setbacks can be included in individual landowner leases and 
easements.  Municipalities can also limit turbine sound levels at specified distances from turbines.  
Strategies for assessing or mitigating sound from wind farms usually consider the tonal frequency of the 
sounds emanating from wind turbines, not just overall decibel level; therefore, background sounds must 
also be considered.  Most local requirements use some form of exceedance over measured background 
levels as a threshold.   
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In order to apply such standards to wind farm proposals, it is helpful to be able to predict turbine sound 
levels at specific receptor points prior to construction.  This can be achieved by the use of sound 
emission modeling software programs that take the type of turbine, turbine layout, and site 
characteristics into account to help estimate the project’s potential impact.  
 
As part of a State Environmental Quality Review, all relevant environmental issues must be assessed, 
including the potential sound emission impacts. During an environmental review, project characteristics 
analyzed may include, but are not limited to, the following:10 
 
Evaluation of sound characteristics 
- Ambient noise level 
- Future noise level 
- Increase in sound pressure level 
- Sharp and startling noise 
- Frequency and tone 
- Percentile of sound levels 
 
Receptor locations 
- Property lines 
- Homes and businesses 
 
Thresholds for significant sound pressure level increase 
- 0-3 dBA increase should have no effect on receptors 
- 3-6 dBA has potential for adverse impacts when sensitive receptors are present 
- 6-10 dBA may require a closer analysis, including land use and receptors 
- >10 dBA deserves consideration of avoidance or mitigation 

 

The new Article X legislation adopted by the New York State Legislature, which tasks a state-appointed 

siting board with permitting proposed electrical generation units of 25 MW and greater capacity, states 

that applicants should provide, among other environmental impact assessments, a statement of the 

“probable level of noise during the construction and operation of the facility.”  This state-level process 

will replace the SEQRA process for most future wind farm development in New York State.  At this 

writing, the NYSDEC has been tasked with promulgating a more detailed set of rules and procedures for 

implementing Article X; it is possible that these rules and procedures may include more specific 

guidance for assessing noise and noise-related impacts from proposed wind turbines.  However, 

developers may still be required to meet the requirements of local municipal noise ordinances, if they 

are not unreasonably restrictive.11  It is important, therefore, that municipalities anticipating wind 
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development proposals develop wind turbine noise ordinances that protect the interests of residents 

while not placing unreasonable restrictions on developers. 


