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• BSc Mech. Eng. with 40 years of experience

in applied acoustical engineering.

• Computer Modeling for siting large 
industrial complexes since 1971.

• Principle Consultant to Major Industry 
for Noise 

– Auto, Tire, Farm, Brewing, and 
Entertainment and Machine Tool 
Builders

• Studied over 30 Wind Projects since 
2005
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• Lnight,outside up to 30 dBA: No 
substantial biological effects observed.

• Lnight,outside of 30-40 dBA: Body 
movements, awakening, sleep 
disturbance, arousal. 
While average effects may be modest, 
young, chronically ill, and elderly 
populations are affected to a greater 
degree.
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• Lnight,outside of 40-55 dBA: Sharp increase in 
adverse health effects, exposed 
populations have to adapt coping 
mechanisms, and vulnerable groups are 
severely affected.

• Lnight,outside above 55 dBA: Adverse health 
effects occur frequently, high percentage 
of population is highly annoyed, and 
limited evidence suggests that human 
cardiovascular system is stressed.
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The World Health Organization is one of the bodies which 
recognizes the special place of low frequency noise as an 
environmental problem. Its publication on Community Noise 
(Berglund et al., 2000) makes a number of references to low 
frequency noise, some of which are as follows:

• " It should be noted that low frequency noise, for example, from
ventilation systems can disturb rest and sleep even at low 
sound levels"

• "For noise with a large proportion of low frequency sounds 
a still lower guideline (than 30dBA) is recommended"

• " When prominent low frequency components are present, 
noise

• measures based on A-weighting are inappropriate"
• "Since A-weighting underestimates the sound pressure level of 

noise with low frequency components, a better assessment of 
health effects would be to use C-weighting"

• "It should be noted that a large proportion of low frequency 
components in a noise may increase considerably the adverse 
effects on health"

"The evidence on low frequency noise is sufficiently strong to 
warrant immediate concern" 12
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• 1980 to 1991 NASA funded a series of 

research projects on wind turbine 
noise.  The primary researchers, 
Hubbard and Shepherd reported:

– Wind turbines produced primarily infra 
and low frequency sound

– Determined that sound propagated from 
wind turbines at a decay rate half that of 
common ‘point’ sources. Wind turbine 
noise travels farther than other sounds.

– Would be significant indoor noise problem 
due to room resonance
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• 1970’s-early 1990’s

– Work on turboprop jet engines and 
other sources of infra and low 
frequency sounds (ILFN) established 
that inaudible levels of infra sound 
caused physical responses

– “Sick Building” syndrome found that 
poorly or incorrectly designed HVAC 
systems in large office buildings 
resulted in inaudible modulated low 
frequency sounds in work areas.  
Workers reported symptoms similar to 
those for Wind Turbine Syndrome
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• Sick Buildings
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Thresholds for Significant Sound Pressure Level (SPL) Increase 

The goal for any permitted operation should be to minimize increases in 
sound pressure level above ambient levels at the chosen point of sound 
reception.

•Increases ranging from 0-3 dB should have no appreciable effect on 
receptors.

•Increases from 3-6 dB may have potential for adverse noise impact only in 
cases where the most sensitive of receptors are present. 

•Sound pressure increases of more than 6 dB may require a closer analysis 
of impact potential depending on existing SPLs and the character of 
surrounding land use and receptors. 

•SPL increases approaching 10 dB result in a perceived doubling of SPL. 
An increase of 10 dB(A) deserves consideration of avoidance and 
mitigation measures in most cases. 

From: New York State DEC Policy on “Assessing and Mitigating Noise 
Impacts” Revised Feb. 2, 2001
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Source: http://ec.europa.eu/research/energy/nn/nn_rt/nn_rt_wind/images/wind_en_1370.gif
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• Audible Sounds
– Reasonably steady sound of blades moving 

through air

– Swishes, Thumps, etc

– Periodic mechanical sounds

– Rumble inside homes and 
other buildings

– Higher annoyance at lower levels 
than other common Community 
Sound Sources

• Non-auditory
– Body sensations

– Building response 6
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• Fans and Wind Turbines share 
common acoustical attributes
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• Sound Quality

– Steady Tone

– Modulated Tone

– Which is has the higher sound level (Leq)?

– Which is the most annoying?

• Example of Amplitude Modulation Outside a 
Farm in Wisconsin

• Example of Amplitude Modulation Outside a 
home in Michigan

• Example of Amplitude Modulation Inside a home 
in New York
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Infrasound Low Frequency Sound

Speech Range Hiss
Clicks
Birds
Insects
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"Multiple wind turbines complicate matters further.  
From relatively long distances, an assembly of 
machines appears as a point source….   

Closer to the turbines, they begin to act as a line source.  
The decay rate for line sources is 3-dB, not 6 dB for true 
spherical propagation."

Paul Gipe, Wind Turbines Coming of Age,  ©1995 (page 379)  
Mr. Gipe was awarded the World Wind Energy Award 
in 2008 by the World Wind Energy Association

The standard wind turbine computer model used to estimate 
sound levels for Wind Project assumes ‘Spherical Propagation” not 
“Line Propagation” even though turbines are arranged in rows.   
This error means that the tables of sound levels and the 
contour maps grossly underestimate the true impact of the 
sounds on adjacent properties located along the rows.
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Turbines rotating at approx. 12 rpm during test

Wind speeds at microphone < 5mph

16



KVIZ9*+(/#.*F/,4(.*<&4)@*6$%')'@*H/J'

15



:'##&9@*H/J'@*KVI*14)$'%/#*<&4)@*+8/J&47*IK6*`*6/&9$*V/;;,(&/4
d
B

 L
in

e
a
r

1/3 Octave Band Frequency Centers (Hz)

Infrasound

Low Freq. Sound

Speech Range

Surface winds at microphone <10Mph
From 8:40 pm May 1, 09 through 9 am May 2, 09

dBA

18



!44/.'45$*/0*F/--/4*6/&9$9*%9*<&4)*P,#"&4$9

5



V$)$#9$4Z9**F8'#(*/0*a*:&78;.*!44/.$)

9



<&4)*H4),9(#.*V/9&(&/4



<&4)*H4),9(#.*V/9&(&/4



<&4)*H4),9(#.*V/9&(&/4



V$/3;$*I&%&47*6$'#*<&4)*K'#-9*T$3/#(*V#/";$-9

Residents of the Blue Sky Green Field Wind Farm in northern Fond du 
Lac County who reside within a half mile of at least one of the 88 
turbines currently installed in this project were surveyed about quality 
of life issues.

1.Sixty percent of Johnsburg area residents who answered a survey 
question said if they had it to do over again, they would not want wind 
turbines on their property or near their home.
2.Since the development of the wind farm, 57.3 percent of 
respondents believe their property value went down significantly, while 
3.8 percent indicated it increased.
3.Over 56 percent of respondents said they have problems with TV 
and radio reception,
4.52 percent experience shadow flicker, 49 percent have problems 
with noise from the turbines,
5.30 percent have problems with cellphone reception and 22 percent
of respondents indicated they had no problems.
6.When asked about health problems attributed to the turbines, 33 
percent indicated sustaining health issues such as sleep deprivation, 
headaches, nausea, stress, seizures, and heart rate ailments. 22
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