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Annoyance of Noise Exposure
The amount of annoyance that wind turbine noise is likely to cause is also related to other noises. 
One study in Wisconsin reported that turbine noise was more noticeable and annoying at the cut-
in speed of 4 m/s (9 mph) than at higher wind speeds. At this speed, the wind was strong enough 
to turn the blades, but not strong enough to create its own noise. At higher speeds, the noise from 
the wind itself masked the turbine noise. This could be of significance to communities where the 
average wind speeds very from 0 to 7 m/s (0–16.7 mph).

Health Impacts of Noise Exposure
Excessive exposure to noise has been shown to cause a several health problems. The most 
common impacts include:
Hearing loss (temporary and permanent)
Sleep disturbance
Exposure to extremely high noise levels can also cause headaches, irritability, fatigue, constricted 
arteries, and a weakened immune system. However, there is no evidence that wind turbines 
generate the level of noise needed to create these problems.

Sleep Disturbance
The Institute of Environmental Medicine at Stockholm University prepared an extensive volume 
for the World Health Organization (WHO) on the impact of community noise on people’s health. 
They report that noise exposure can affect sleep in several ways, including:
increasing the time needed to fall asleep,
altering the cycle of sleep stages, and
decreasing the quality of REM sleep.
Over extended periods of time, any one of these problems could lead to more serious health 
issues.

Sleep disturbances have been linked to three characteristics of noise exposure, including:
the total noise exposure (including daytime exposure)
the peak noise volume
if intermittent, the number of volume peaks
The study reports that:
Noise levels of 60 dB wakes 90% of people after they have fallen asleep.
Noise levels of 55 dB affects REM cycles and increases time to fall asleep.
Noise of 40-45 dB wakes 10% of people.

WHO recommends that ambient noise levels be below 35 dB for optimum sleeping conditions. 
These recommendations are significant because of a Dutch study that showed noise from a 30 
MW wind farm becomes more noticeable and annoying to nearby residents at night.



This study noted that although the noise is always present, certain aspects of turbine noise, such 
as thumping and swishing, were not noticeable during the day, but became very noticeable at 
night. Residents as far as 1900 meters from the wind farm complained about the nighttime noise.

Intermittent peaks of 45 dB occurring more than 40 times per night, or peaks of 60 dB occurring 
more than 8 times per night will disturb most people’s sleep. Many people (but not all) develop 
the ability to fall asleep regardless of the sound levels. Studies, however, show that this is only a 
partial adaptation. The presence of noise continues to negatively affect the sleep cycles and the 
quality of REM sleep.

Sound Propagation and Attenuation
Propagation refers to how sound travels. Attenuation refers to how sound is reduced by various 
factors. Many factors contribute to how sound propagates and is attenuated, including air 
temperature, humidity, barriers, reflections, and ground surface materials. ISO 9613, “Predictive
Modeling Standard,” provides a standard method for predicting noise propagation and 
attenuation. This paper summarizes four of the most influential factors:
distance
wind direction
building material absorption

Distance
As stated earlier, the decibel scale is logarithmic. Doubling the sound energy increases the sound 
pressure level by three decibels. But doubling the distance from a stationary source reduces the 
sound level by six decibels.

Figure 5. Attenuation by Distance

Low frequencies travel further than high frequencies. An 8 kHz tonal sound will be attenuated 
(reduced in volume) about 40 dB per kilometer. By comparison, a 4 kHz tonal sound will be 
attenuated only about 20 dB per kilometer. For broadband noise, such as wind turbines produce, 
the low frequency components may travel further than the higher frequency components. Since 
low-frequency noise is particularly annoying to most people, it is important to specify limits for 
low frequency noise.



Figure 6. Frequency Attenuation

Wind Direction
Wind direction also has an influence on sound propagation. Within 900 ft of a sound source, the 
wind direction does not seem to influence the sound. After about 900 ft., the wind direction 
becomes a major factor in sound propagation. Downwind (meaning the wind is moving from the 
noise source towards the receiver) of the source, sound volume will increase for a time before 
decreasing. Upwind (the wind is moving from the receiver to the noise source), sound volumes 
decrease very quickly.

Figure 7. Wind Attenuation of Sound



Noise Ordinances
The International Standards Organization (ISO) recommends setting a base limit of 35– 40 dB(A) 
and adjusting the limit by district type and time of day. Table 9 lists the adjusted limits from a 
base of 35 dB(A).

Table 9. ISO 1996-1971 Recommendations for Community Noise Limits

Conclusions
Community noise assessment and control is a land compatibility issue which must be carefully 
addressed. A few years ago, the city of Sterling Heights, MI permitted an outdoor concert venue 
adjacent to a residential neighborhood. The noise became a nuisance, neighbors filed lawsuits, 
and the city spent more than $31 million trying to settle the conflict. With good preparation, 
however, similar conflicts with wind energy development can be avoided.
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