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ELECTROMAGNETIC FIELDS

(EMF)

renewables

“Based on a comprehensive
evaluation of published studies
relating to the effects of power-
frequency electric and magnetic
fields on cells, tissues, and
organisms (including humans), the
conclusion of the committee is that
the current body of evidence does
not show that exposure to these
fields presents a human-health
hazard. Specifically, no conclusive
and consistent evidence shows that
exposures to residential electric
and magnetic fields produce cancer,
adverse neurobehavioral effects, or

PV systems do not emit any material during their operation;
however, they do generate electromagnetic fields (EMF), sometimes
referred to as radiation. EMF produced by electricity is non-ionizing
radiation, meaning the radiation has enough energy to move
atoms in a molecule around (experienced as heat), but not enough
energy to remove electrons from an atom or molecule (ionize) or
to damage DNA. As shown below, modern humans are all exposed
to EMF throughout our daily lives without negative health impact.
Someone outside of the fenced perimeter of a solar facility is not
exposed to significant EMF from the solar facility. Therefore, there
is no negative health impact from the EMF produced in a solar farm.
The following paragraphs provide some additional background and
detail to support this conclusion.

Since the 1970s, some have expressed
concern over potential health
consequences of EMF from electricity,
but no studies have ever shown this
EMF to cause health problems.63
These concerns are based on some
epidemiological studies that found a
slight increase in childhood leukemia
associated with average exposure

to residential power-frequency
magnetic fields above 0.3 to 0.4 uT
(microteslas) (equal to 3.0 to 4.0 mG
(milligauss)). uT and mG are both
units used to measure magnetic

field strength. For comparison, the
average exposure for people in the
U.S. is one mG or 0.1 uT, with about
1% of the population with an average
exposure in excess of 0.4 uT (or 4
mG).,, These epidemiological studies,
which found an association but not

a causal relationship, led the World

Health Organization’s International
Agency for Research on Cancer (IARC)
to classify ELF magnetic fields as
“possibly carcinogenic to humans”.
Coffee also has this classification. This
classification means there is limited
evidence but not enough evidence

to designate as either a “probable
carcinogen” or “human carcinogen”.
Overall, there is very little concern
that ELF EMF damages public health.
The only concern that does exist is for
long-term exposure above 0.4 uT (4
mG) that may have some connection
to increased cases of childhood
leukemia. In 1997, the National
Academies of Science were directed
by Congress to examine this concern
and concluded:

reproductive and developmental
effects.”

There are two aspects to
electromagnetic fields, an electric
field and a magnetic field. The electric
field is generated by voltage and the
magnetic field is generated by electric
current, i.e.,, moving electrons. A task
group of scientific experts convened
by the World Health Organization
(WHO) in 2005 concluded that there
were no substantive health issues
related to electric fields (O to 100,000
Hz) at levels generally encountered by
members of the public.., The relatively
low voltages in a solar facility and

the fact that electric fields are easily
shielded (i.e., blocked) by common
materials, such as plastic, metal, or
soil means that there is no concern

of negative health impacts from the
electric fields generated by a solar
facility. Thus, the remainder of this
section addresses magnetic fields.
Magnetic fields are not shielded by
most common materials and thus

can easily pass through them. Both
types of fields are strongest close to
the source of electric generation and
weaken quickly with distance from
the source.
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The direct current (DC) electricity
produced by PV panels produce
stationary (O Hz) electric and
magnetic fields. Because of minimal
concern about potential risks of
stationary fields, little scientific
research has examined stationary
fields’ impact on human health., In
even the largest PV facilities, the DC
voltages and currents are not very
high. One can illustrate the weakness
of the EMF generated by a PV panel
by placing a compass on an operating
solar panel and observing that the
needle still points north.

While the electricity throughout

the majority of a solar site is DC
electricity, the inverters convert this
DC electricity to alternating current
(AC) electricity matching the 60 Hz
frequency of the grid. Therefore, the
inverters and the wires delivering this
power to the grid are producing non-
stationary EMF, known as extremely
low frequency (ELF) EMF, normally

oscillating with a frequency of 60 Hz.
This frequency is at the low-energy
end of the electromagnetic spectrum.
Therefore, it has less energy than
other commonly encountered types
of non-ionizing radiation like radio
waves, infrared radiation, and visible
light.

The wide use of electricity results

in background levels of ELF EMFs in
nearly all locations where people
spend time - homes, workplaces,
schools, cars, the supermarket, etc. A
person’s average exposure depends
upon the sources they encounter,
how close they are to them, and

the amount of time they spend
there.68 As stated above, the average
exposure to magnetic fields in the U.S.
is estimated to be around one mG

or 0.1 uT, but can vary considerably
depending on a person’s exposure

to EMF from electrical devices and
wiring.

At times we are often exposed to much higher ELF
magnetic fields, for example when standing three feet
from a refrigerator the ELF magnetic field is 6 mG and
when standing three feet from a microwave oven the

field is about 50 mG.,

The strength of these fields diminish
quickly with distance from the source,
but when surrounded by electricity
in our homes and other buildings
moving away from one source moves
you closer to another. However,
unless you are inside of the fence at a
utility-scale solar facility or electrical
substation it is impossible to get very
close to the EMF sources. Because

of this, EMF levels at the fence of
electrical substations containing high
voltages and currents are considered

“generally negligible”
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The strength of ELF-EMF present at
the perimeter of a solar facility or
near a PV system in a commercial or
residential building is significantly
lower than the typical American’s
average EMF exposure.,, ., Researchers
in Massachusetts measured magnetic
fields at PV projects and found the
magnetic fields dropped to very low
levels of 0.5 mG or less, and in many
cases to less than background levels
(0.2 mG), at distances of no more

than nine feet from the residential
inverters and 150 feet from the utility-
scale inverters.,. Even when measured
within a few feet of the utility-scale
inverter, the ELF magnetic fields

were well below the International
Commission on Non-lonizing Radiation
Protection’s recommended magnetic
field level exposure limit for the
general public of 2,000 mG., It is
typical that utility scale designs locate
large inverters central to the PV
panels that feed them because this
minimizes the length of wire required
and shields neighbors from the sound
of the inverter’s cooling fans. Thus,

it is rare for a large PV inverter to

be within 150 feet of the project’s
security fence.

Anyone relying on a medical device
such as pacemaker or other implanted
device to maintain proper heart
rhythm may have concern about

the potential for a solar project to
interfere with the operation of his

or her device. However, there is no
reason for concern because the EMF
outside of the solar facility’s fence

is less than 1/1000 of the level at
which manufacturers test for ELF
EMF interference, which is 1,000
mG.,, Manufacturers of potentially
affected implanted devices often
provide advice on electromagnetic
interference that includes avoiding
letting the implanted device get too
close to certain sources of fields such
as some household appliances, some
walkie-talkies, and similar transmitting
devices. Some manufacturers’
literature does not mention high-
voltage power lines, some say that
exposure in public areas should not
give interference, and some advise
not spending extended periods of
time close to power lines'.

' North Carolina State University. Health and Safety of Photovoltaics. May 2017. Accessible: https://nccleantech.ncsu.edu/wp-content/uploads/2019/10/
Health-and-Safety-Impacts-of-Solar-Photovoltaics-PV.pdf
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