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Articles

Industrial wind turbines (IWTs) are becoming more prolific 
worldwide. Ongoing technical support from engineers, tech-
nicians, and other personnel are required to maintain and 
operate the wind energy facility. As well, farm and other 
operators such as truck drivers are frequently exposed to 
the emissions associated with the operations of the wind 
turbines.

There is a paucity of information relating to the risks to 
occupational exposure. This article will report on an incident 
involving worker exposure. It is expected this case study will 
encourage research on this topic to ensure protection and 
mitigation of worker exposure.

Setting the Stage
The authors were commissioned to conduct a study at a wind 
turbine facility where residents were complaining about 
noise issues and adverse health effects. The complaints were 
correlated with the start of operations of two IWTs. The 
study was privately funded under a grant and was indepen-
dent of any developer or group opposing IWTs.

The purpose of the study was to evaluate the presence or 
absence of sound in the low-frequency and infrasonic range. 
The primary area of interest was from 1 to 200 hertz.

Two IWTs were involved—one owned by the township 
and the other privately owned. Operation of the facilities 
started in 2010. Prior to the operation of the IWTs, there 
were no noise complaints such as those now being reported 
postoperation. The requests for mitigation ranged from com-
plaints, to appeals to stop the noise, to requests for stays of 
operation with legal representation.

As a result of the complaints, the township capped the 
operations of its turbine so that at 10 meters per second wind 
speed at the hub, the turbine was shut off. This is reported to 

have provided some relief. However, the privately owned 
turbine was not capped and continued to operate.

The study took place over a 2-day period inside a home 
where people were experiencing serious adverse health 
effects. The home owners reported symptoms of nausea, diz-
ziness, irritability, and cloudy thinking; had incurred falls 
and injury from loss of balance; and were severely affected 
to the point where abandoning the home was being consid-
ered. It is a custom-built, highly insulated, solidly con
structed retirement home of 10 years. The home is 1,700 feet  
(520 meters) from the privately owned turbine and 4,200 feet 
(1,280 meters) from the township-owned turbine. The terrain 
is predominately gently rolling rural countryside with mod-
est changes of elevation including glacial moraine, stream 
valleys, and sand quarries.

Technical Details and Conditions
The study took place over a 2-day period.

Weather Conditions During Study
The weather generally showed an early summer pattern with 
wind speeds at the hub of 20 to 25 m/s by midmorning. 
Ground wind speed was light during the day. At night, hub 
wind speed was light, with ground wind speed about zero 
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Industrial wind turbines (IWTs) are being installed at a fast pace globally. Researchers, medical practitioners, and media have 
reported adverse health effects resulting from living in the environs of IWTs. While there have been some anecdotal reports 
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and no background noise except that of distant traffic, which 
died off in the early hours of the day. Average wind shear at 
hub height was documented previously by two independent 
researchers at 0.47.

Day 1: Changeable with wind speeds 25 to 30 meters per 
second at the hub, gusting to more than 35 meters/
second. Wind direction west–southwest. Barometer 
“low” and variable. Sunny and partly cloudy. Tem-
perature 45 to 50 degrees Fahrenheit

Day 2: Sunny with wind speeds 15 to 20 meters per sec-
ond at the hub, gusting to 25 to 30 meters/second. 
Wind direction west–southwest. Barometer “low” 
and rising during the day. Temperature 45 to 50 
degrees Fahrenheit

Day 3: Winds stopped and the study concluded

Turbine Make and Model
Vestas V82, 1.65 megawatts, hub height 80 meters, 

diameter 82 meters. Both turbines were manufactured 
and shipped at the same time.

Distance From the Wind Turbine
Private home, 1,700 feet (520 meters).

Instrumentation
The table below lists the instruments used to perform the study.

Method
Testing was performed primarily inside the home. At times 
sound measurements were taken simultaneously inside and 

outside the home. Particular attention was given to measure-
ments below 20 hertz and included determining the noise 
reduction that occurred between the inside and outside values. 
Standards ANSI S12.9, ANSI S12.18, and ASTM E966-02 
were used. In later analysis, data were digitally compensated 
for flat response to 1 hertz.

Study Results
Day 1

The authors were unable to prepare their instrumentation 
or acquire calibrated data from arrival to midnight due to 
encountering unexpected and severe adverse health effects 
similar to those described by the home owners. At midnight 
they left the house and conducted a series of stepped mea-
surements at 275, 830, and 1340 feet (84, 253, and 408 
meters) from the turbine. They concluded outdoor measure-
ments due to rain and returned to the house at 1:50 a.m. 
Long-term recording was conducted indoors from 2 a.m. to 
8 a.m. during sleeping hours.

Day 2
The authors left the house to have breakfast and experienced 
relief from symptoms once they were more than a mile away 
from the IWTs. They returned later and found that the symp-
toms returned almost as strongly as the previous day. They 
conducted a series of tests with inside–outside microphones 
during the afternoon with winds at the strongest of the day. 
The wind turbine noise controlled the outdoor sound levels 
at 42 to 44 dBA.

Day 3
The winds were calm in the morning and the nearest turbine 
was off. The authors found that the health symptoms were 
considerably lessened from the previous 36 hours. Recordings 
were made of the ambient sounds of the morning for com-
parison to turbine sound during later analysis. Sounds 
included vehicle operations in a quarry some distance away, 
distant and occasional local traffic, and birds, with sound 
levels 32 to 28 dBA.

Findings
Overall, there was a strong correlation between the wind 
speed, resulting wind turbine operation level, and severe 
adverse health effects (Table 1). The strongest effects were 
experienced indoors with hub height winds at 25 meters per 
second with gusts to 35 meters per second. The strongest 
correlation between physical symptoms and wind turbine 
acoustic emissions was judged to be the change in the 
modulated infrasonic sound level measured in dBG over a 
quiet background. Low background sound levels and infrasonic 
levels modulating or pulsing above 60 dBG were found to be 

Instrumentation list

Outdoor/indoor dual-channel system
Microphone: GRAS, Model 40AN, sn 27538
Preamplifier: Larson Davis, Model 2221, sn 0107
Microphone: Bruel & Kjaer, Model 4165, sn 844497
Preamplifier: Larson Davis, Model 902, sn 0235
Sound meter: Larson Davis, Model 824, sn 0914
Audio interface: Sound Devices USB Pre 2, sn HB0411005004
Acoustic calibrator: Bruel & Kjaer, Model 4230, sn 1103065
 �Digital audio recorder: M-Audio, Model Microtrack II, sn  
  138AOC8107245

  Computer: Acer 5745 i3cpu, Win7; Spectraplus 5.0, sn 5879.
Roving and stepped distance measurement system

Microphone: Svantek, Model SV22, sn 4012682
Preamplifier: Svantek, Model SV12L, sn 5552
Sound meter: Svantek, Model 949 SLM, sn 6028
Acoustic calibrator: Larson Davis, Model CAL200, sn 2425
Digital audio recorder: Tascam, Model DR100, sn 0030486
Computer: Sony VAIO, Win7, Spectraplus 5.0
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present when adverse health symptoms were also present. 
This was noted as consistent with the research findings of 
Salt and Hullar (2010) that certain structures in the inner ear 
are sensitive to infrasound and can be stimulated by low-
frequency sounds at levels starting at 60 dBG, well below 
levels that can be heard. The stimulation is maximal at low 
background sound levels (e.g., indoors). The authors found 
that when the wind turbine modulating, pulsing infrasonic 
levels dropped below 60 dBG (nearest wind turbine OFF), 
there was improvement in health status.

Worker Exposure  
and Adverse Health Effects
The authors experienced severe adverse health effects during 
the study procedures. One author experienced a high degree 
of irritability within a few minutes of arriving at the home. 
This was not usual as the author is normally calm. The irrita-
bility rapidly progressed to loss of cognitive function to the 
point where there was an inability to perform routine tasks. 
Dizziness progressing to apparent vertigo occurred.

The second author experienced headache, loss of appetite, 
and anxiety and also was not able to perform routine tasks. 
He was unable to concentrate and had difficulty finishing a 
thought or sentence. There was a strong desire to leave the 
area to seek relief.

Overall, there was a loss of ability to perform tasks that 
were second nature. Simple tasks such as calibrating a 
meter, which were “automatic” functions due to 30 years of 
experience, were beyond the ability of the authors for some 
hours.

A summary of the impacts is that on Day 1 when the 
winds were high, the authors felt terrible and were debili-
tated and unable to perform simple tasks. On Day 2, when 
the winds were lower, the technicians felt a bit better but 
were still miserable and continued to have difficulty focus-
ing on completing required tasks. On Day 3, with the turbine 
off, there was improvement in health status, but there 
remained a desire to leave the area.

In both cases, it took about 7 days for the recovery from 
the adverse health effects. One author was still experiencing 
some symptoms 7 weeks later.

Conclusion
Globally, there are reports of adverse health effects correlated 
with the onset of operations of IWTs (Harry, 2007; Krogh, 
Gillis, Kowen, & Aramini, 2011; Nissenbaum, 2009; Phipps, 
Amati, McCoard, & Fisher, 2007; Pierpont, 2009). Pedersen, 
van den Berg, Bakker, and Bouma (2009) and Pedersen and 
Waye (2004, 2007) have published peer-reviewed articles 
regarding the negative effects being reported.

There have been some anecdotal reports from technicians 
and workers in specialized fields such as electrical and engi-
neering. In addition, there have been several anecdotal reports 
from other workers such as farmers and operators of heavy 
equipment (CK, personal communications, 2009 to 2011).

Those working in the environs of IWTs may be at risk for 
occupational exposure. Technicians and other workers such 
as farmers and IWT site staff employed for maintenance and 
other duties may be at risk to symptoms. Others at risk could 
include truck drivers and other equipment handlers.

This case study report is intended to raise the awareness 
of occupational health risks. There are unanswered ques-
tions about worker exposure. This will require independent 
research to determine the risks.
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Table 1. Nearest Turbine Data and Adverse Health Effects at House Under Study

Hub wind speed 
(meters/second)

Industrial wind 
turbine output 

(kilowatt)
Study 

location dBA dBG Symptoms experienced

25, gusts to 35 1,600-1,700 Indoors NA NA Nausea, dizziness, irritability, headache, loss of appetite, inability to 
concentrate, need to leave anxiety

Outdoors NA NA Felt miserable, performed tasks at a reduced pace
18-20, gusts 

to 30
1,350-1,500 Indoors 18-20 51-64 Dizzy, no appetite, headache, felt miserable, performed tasks at a reduced 

pace. Desire to leave
Outdoors 42-44 54-65 Dizzy, headache, no appetite. Slow. Preferred being outdoors or away

<6, calm OFF Indoors 18 39-44 Improvement in health. Fatigue and desire to leave
Outdoors 32-38 49-54 Improvement in health. Fatigue and desire to leave
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