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Figure 5. Wind farm in Palm Springs, California, showing (A) location of ground voltage readings; (B), view of wind turbines from the 
ground; and (C) view of wind turbines from the air
Note. Photograph A from Dr. Sam Milham. Photographs B and C from Google maps.

Burying the collection line may not eliminate the ground 
voltage but can improve power quality, as shown in Figure 6.

Just as animals are adversely affected by dirty ground 
current, so are people. If ground current enters a home via 
the plumbing, touching any part of the plumbing (e.g., fau-
cet) induces a current in the body, known as contact 
current.

In one Ripley home, the frequency fingerprint (relative 
intensities of various frequencies) on the plumbing (sink to 
floor measurement) was similar to the PNEV, indicating that 
the source of the ground voltage was the wind turbines’ col-
lection line (Figure 7). In this home, the sink to floor contact 
current was calculated to be 400 microamperes (peak to peak 
based on 200 millivolts and 500 ohms), and this value is 22 
times higher than levels associated with cancer according to 
Kavet, Zaffanella, Daigle, and Ebi (2000).

“The absolute (as well as modest) level of contact cur-
rent modeled (18 micro Amps) produces average 
electric fields in tissue along its path that exceed 1 mV/m. 
At and above this level, the NIEHS Working Group 
[1998] accepts that biological effects relevant to cancer 

have been reported in “numerous well-programmed 
studies.” (p. 547)

Wertheimer, Savitz, and Leeper (1995) documented 
the link between ground current and cancer in Denver, 
Colorado. They found that leukemia risk increased by 
300% among children exposed to elevated magnetic field 
from ground current that enters the home through conduc-
tive plumbing.

Electrohypersensitivity (EHS)
Why do some people who live near wind turbines become 
sick while others feel no ill effects?

Exposure to both pressure waves and electromagnetic 
waves is highly variable—spatially and temporally—as is 
sensitivity to these vibrations. Not everyone in the same 
home is going to have the same exposure or the same sensi-
tivity. People who have balance problems, experience motion 
sickness, or have ear or eye problems are more likely to react 
to low-frequency sound vibrations. Those who are electrically 
hypersensitive are more likely to suffer from dirty electricity 
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Figure 6. Primary neutral-to-earth voltage (PNEV) at Residence 1 in Ripley, Ontario, when wind turbines were operating
Note. Collection line from wind turbines was buried on September 20, 2008 (bottom graph), but not on April 29, 2008 (top graph).

and contact current. As a result, people living in the same 
home may have very different sensitivities and may respond 
differently to these vibrations.

At the Working Group meeting on EMF Hypersensitivity 
in Prague, the World Health Organization (2004) described 
electrosensitivity as

a phenomenon where individuals experience adverse 
health effects while using or being in the vicinity of 
devices emanating electric, magnetic, or electromag-
netic fields (EMFs).

Whatever its cause, EHS is a real and sometimes a 
debilitating problem for the affected persons, while 
the level of EMF in their neighborhood is no greater 
than is encountered in normal living environments. 
Their exposures are generally several orders of mag-
nitude under the limits in internationally accepted 
standards.

Symptoms include cognitive dysfunction (memory, con-
centration, problem solving); fatigue and poor sleep; body 
aches and headaches; mood disorders (depression, anxiety, 
irritability, frustration, temper); nausea; problems with bal-
ance, dizziness, and vertigo; facial flushing, skin irritations, 
and skin rashes; chest pressure, rapid heart rate, and altered 

blood pressure; ringing in the ear (tinnitus); and nosebleeds. 
A comprehensive list of the symptoms is provided in Table 1.

In Sweden, EHS is recognized as a functional impairment 
(not as a disease). Between 230,000 and 290,000 Swedes 
(about 3% of the Swedish population) may be electrohyper-
sensitive (Johansson, 2006). The number of people com-
plaining of EHS seems to be increasing as is the medication 
sold to deal with the symptoms of insomnia, pain, fatigue, 
depression, and anxiety. By 2017, as many as 50% of the 
population may experience these symptoms (Hallberg & 
Oberfeld, 2006).

Some individuals may have a predisposition to EHS. 
Those who have experienced physical trauma to their ner-
vous system (whiplash), electrical trauma in the form of 
multiple shocks or several severe shocks, and/or chemical 
exposure to mercury or pesticides are likely to be more elec-
trically sensitive. Children, the elderly, and those with 
impaired immune systems are also likely to be more electri-
cally sensitive.

It is not possible to determine which factors are contribut-
ing to ill health until appropriate monitoring is conducted and 
steps are taken to reduce exposure to the offending agents. 
Monitoring of both electromagnetic waves and pressure 
waves in homes where people report ill health is highly rec-
ommended as are the mitigation techniques mentioned below.
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Figure 7. The primary neutral-to-earth voltage (PNEV) and the sink-to-floor voltage for Residence 1 in Ripley, Ontario (top graph), and 
the harmonic figure print for these voltages (bottom graph).

Recommendations

What can be done to minimize adverse biological and health 
effects for those living near wind turbines?

One obvious step is to eliminate or reduce exposure to the 
agent(s) causing the illness.

1. To minimize noise and exposure to infrasound, the 
following steps should be taken:
a. Wind turbines should be placed as far away 

as possible from residential areas. The French 
National Academy of Medicine (Chouard, 2006) 
recommends 1.5 km from residential areas.

b. Buffers can be constructed to disrupt pressure waves 
and to absorb or deflect sound waves in areas 

where turbines are closer to homes or where 
problems have been documented,

2. To improve power quality, the following steps 
should be taken:
a. The electricity should be “filtered” at all invert-

ers before it leaves the wind turbine. Ontario 
Hydro (1998) provides information on power 
line filters and other ways to improve power 
quality.

b. The collector lines from the wind turbines 
should be attached to utility poles that do not 
provide power to homes.

c. Power from the substation supplied by the wind 
turbines should be filtered before it is distrib-
uted to customers.
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Table 1. Comprehensive List of Electrohypersensitivity (EHS) Symptoms (Bevington, 2010)

Auditory Dermatological Musculoskeletal Ophthalmologic

earaches, 
imbalance, 
lowered auditory 

threshold, 
tinnitus 

Cardiovascular 
altered heart rate, 
chest pains, 
cold extremities
  especially hands 
  & feet, 
heart arrhythmias, 
internal bleeding, 
lowered/raised 

blood pressure, 
nosebleeds, 
shortness of breath, 
thrombosis effects

Cognitive 
confusion, 
difficulty in learning 

new things, 
lack of  concentration, 
short / long-term 

memory impairment, 
spatial disorientation

brown ‘sun spots’, 
crawling sensations, 
dry skin, 
facial flushing, 
growths & lumps, 
insect bites & stings, 
severe acne, 
skin irritation, 
skin rashes, 
skin tingling, 
swelling of face/neck 

Emotional 
anger, 
anxiety attacks, 
crying, 
depression, 
feeling out of control, 
irritability, 
logorrhoea, 
mood swings, 

Gastrointestinal 
altered appetite, 
digestive problems, 
flatulence, 
food intolerances
 
Genito-urinary 
smelly sweat / urine, 
urinary urgency,
bowel urgency 

aches / numbness 
pain / prickling 
sensations in:  

bones, joints &  
muscles in:  
ankles, arms, feet  
legs, neck,  
shoulders, wrists,  
elbows, pelvis,  
hips, lower back, 

cramp / tension in: 
arms, legs, toes, 

muscle spasms, 
muscular paralysis, 
muscular weakness, 
pain in lips, jaws, 

teeth with amalgam 
fillings,

restless legs,
tremor & shaking 

Neurological 
faintness, dizziness, 
‘flu-like symptoms, 
headaches, 
hyperactivity, 
nausea, 
numbness, 
sleep problems, 
tiredness

eyelid tremors/‘tics’, 
impaired vision, 
irritating sensation, 
pain / ‘gritty’ feeling, 
pressure behind eyes, 
shiny eyes, 
smarting, dry eyes
 
Other 
Physiological 
abnormal 
menstruation, 
brittle nails, 
hair loss, 
itchy scalp, 
metal redistribution, 
thirst / dryness of  

lips, tongue, eyes 

Respiratory 
asthma, 
bronchitis, 
cough /throat irritation, 
pneumonia, 
sinusitis 

Sensitisation
allergies, 
chemical sensitivity, 
light sensitivity, 
noise sensitivity, 
smell sensitivity 

d. Wind power electrical substations that require 
power from an external source (electrical dis-
tribution network) must ensure that the power 
quality of this eternal source is not affected as 
this can result in power quality problems for 
customers connected to the same external power 
source.

e. Nearby home owners may need to install power 
line filters in their homes if levels of dirty electric-
ity remain high.

3. To reduce ground current/voltage, the following 
steps should be taken:
a A proper neutral system (possibly a five-wire  

system) should be installed to handle the high-
frequency return current in overhead lines (Electric  
Power Research Institute, 1995).

b. Insulators can be placed between the neutral 
line and the grounding grid for the wind turbine.

c. The collection lines from the wind turbine to the 
substation should be buried if the other techniques 
to minimize dirty ground current are ineffective.

d. Local home owners may need to install stray voltage 
isolators near their transformers until the electric util-
ity can resolve the problem (Hydro One, 2007).

If these steps are taken, improved quality of life and a feel-
ing of wellness may return to some of the people adversely 
affected by nearby wind turbines.

Conclusions
A subset of the population living near wind turbines is expe-
riencing symptoms of ill health. These symptoms are likely 
caused by a combination of noise, infrasound, dirty electric-
ity, ground current, and shadow flicker. These frequencies 
can be highly viable spatially and temporally and are 
affected by distance; terrain; wind speed and direction; 
shape, size, and type of dwelling; type of power converters 
used; state of the electrical distribution line; type and num-
ber of grounding systems; and even the type of plumbing in 
homes. Furthermore, not everyone has the same sensitivity 
to sound and electromagnetic radiation nor do they have the 
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same symptoms. The following symptoms seem to be quite 
common: sleeplessness, fatigue, pain, dizziness, nausea, 
mood disorders, cognitive difficulties, skin irritations, and 
tinnitus. To help alleviate symptoms in areas where wind 
turbines have been erected, remediation is necessary to 
reduce or eliminate both sound waves and electromagnetic 
waves. More research is required to help us better under-
stand the relative importance of the various factors contrib-
uting to poor health. This type of information will enable a 
healthy coexistence between wind turbines and the people 
living nearby.
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