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Polychlorinated Biphenyls
(PCBs)

CAS Number: 1336-36-3

What are PCBs?

Polychlorinated biphenyls (PCBs) were
developed in the 1940's and were used
extensively in the manufacture of transformers,
capacitors, and other heat transfer devices
through the late 1970's. PCBs are a group of
chemicals that have extremely high boiling
points and are practically nonflammable.
Because of this, they were used extensively as
heat transfer fluids in transformers and
capacitors. In 1979 their manufacture and
importation was banned in the United States,
based on mounting evidence that they were
toxic to humans and wildlife. Today they are
classified as probable human carcinogens and
are listed in the top 10% of EPA’s most toxic
chemicals. At older federal facilities today,
there are still many PCB-containing
transformers and capacitors. Many of these
transformers are at or close to the end of their
useful life and proper disposal of them is
required to prevent the unnecessary (and
unlawful) release of PCBs into the
environment.

How might | be exposed to PCBs?

Fish consumption appears to be the major
pathway of exposure. PCBs do not easily
break down, and can bioaccumulate in the fatty
tissues of fish and mammals. A significant
trend of increasing body burden is associated
with increased fish consumption. People who

eat sport-caught fish consumed 2-3 times
more fish than the overall U.S. population.

Concentrations of PCBs in subsurface soil at a
Superfund site have been as high as 750 ppm.
People who live near hazardous waste sites
may be exposed to PCBs by consuming PCB-
contaminated sportfish and game animals, by
breathing PCBs in air, or by drinking PCB-
contaminated well water.

Although PCBs are no longer made in the
United States, people can still be exposed to
them. Many older transformers and capacitors
may still contain PCBs, and this equipment
can be used for 30 years or more. Old
fluorescent lighting fixtures and old electrical
devices and appliances, such as television sets
and refrigerators, may contain PCBs if they
were made before PCB use was stopped.
When these electric devices get hot during
operation, small amounts of PCBs may get
into the air and raise the level of PCBs in
indoor air. Because devices that contain PCBs
can leak with age, they could also be a source
of skin exposure to PCBs.

Workplace exposure to PCBs can occur
during the repair and maintenance of PCB
transformers, accidents, fires, or spills
involving PCB transformers and older
computers and instruments, and disposal of
PCB materials. In addition to older electrical
instruments and fluorescent lights that contain
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PCB-filled capacitors, caulking materials,
elastic sealants, and heat insulation have also
been known to contain PCBs. Contact with
PCBs at hazardous waste sites can happen
when workers breathe air and touch soil
containing PCBs. Exposure in the
contaminated workplace occurs mostly by
breathing air containing PCBs and by touching
substances that contain PCBs.

How can PCBs enter and leave my body?

If you breathe air that contains PCBs, they can
enter your body through your lungs and pass
into the bloodstream. We do not know how
fast or how much of the PCBs that are breathed
will pass into the blood. A common way for
PCBs to enter your body is by eating meat or
fish products or other foods that contain PCBs.
Exposure from drinking water is less than from
food. It is also possible that PCBs can enter
your body by breathing indoor air or by skin
contact in buildings that have the kinds of old
electrical devices that contain and can leak
PCBs. For people living near waste sites or
processing or storage facilities, and for people
who work with or around PCBs, the most
likely ways that PCBs will enter their bodies
are from skin contact with contaminated soil
and from breathing PCB vapors. Once PCBs
are in your body, some may be changed by
your body into other related chemicals called
metabolites. Some metabolites of PCBs may
have the potential to be as harmful as some
unchanged PCBs. Some of the metabolites
may leave your body in the feces in a few days,
but others may remain in your body fat for
months. Unchanged PCBs may also remain in
your body and be stored for years mainly in the
fat and liver, but smaller amounts can be found
in other organs as well. PCBs collect in milk
fat and can enter the bodies of infants through
breast-feeding.

How can PCBs affect my health?

Many studies have looked at how PCBs can
affect human health. Some of these studies
investigated people exposed in the workplace,
and others have examined members of the
general population. Skin conditions, such as
acne and rashes, may occur in people exposed
to high levels of PCBs. These effects on the
skin are well documented, but are not likely to
result from exposures in the general
population. Most of the human studies have
many shortcomings, which make it difficult
for scientists to establish a clear association
between PCB exposure levels and health
effects. Some studies in workers suggest that
exposure to PCBs may also cause irritation of
the nose and lungs, gastrointestinal
discomfort, changes in the blood and liver,
and depression and fatigue. Workplace
concentrations of PCBs, such as those in areas
where PCB transformers are repaired and
maintained, are higher than levels in other
places, such as air in buildings that have
electrical devices containing PCBs or in
outdoor air, including air at hazardous waste
sites. Most of the studies of health effects of
PCBs in the general population examined
children of mothers who were exposed to
PCBs.

Is there a medical test to determine if |
have been exposed to PCBs?

Levels of PCBs in the environment were zero
before PCBs were manufactured. Now, all
people in industrial countries have some PCBs
in their bodies. There are tests to determine
whether PCBs are in the blood, body fat, and
breast milk. These are not regular or routine
clinical tests, such as the one for cholesterol,
but could be ordered by a doctor to detect
PCBs in people exposed to them in the
environment and at work. If your PCB levels
are higher than the background levels, this
will show that you have been exposed to high
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levels of PCBs. However, these measurements
cannot determine the exact amount or type of
PCBs that you have been exposed to, or how
long you have been exposed. Although these
tests can indicate whether you have been
exposed to PCBs to a greater extent than the
general population, they do not predict whether
you will develop harmful health effects. Blood
tests are the easiest, safest, and probably the
best method for detecting recent exposures to
large amounts of PCBs. Results of such tests
should be reviewed and carefully interpreted
by physicians with a background in
environmental and occupational medicine.
Nearly everyone has been exposed to PCBs
because they are found throughout the
environment, and people are likely to have
detectable amounts of PCBs in their blood, fat,
and breast milk. Recent studies have shown
that PCB levels in tissues from United States
population are now declining.

What levels of exposure have resulted in
harmful health effects?

Human health studies indicate that: 1)
reproductive function may be disrupted by high
levels of exposure to PCBs; 2) neurobehavioral
and developmental deficits occur in newborns
and continue through school-aged children who
had in-utero exposure to PCBs; 3) other
systemic effects (e.g., self-reported liver
disease and diabetes, and effects on the thyroid
and immune systems) are associated with
elevated serum levels of PCBs; and 4)
increased cancer risks, e.g., non-Hodgkin's
lymphoma, are associated with PCB exposures.

What recommendations has the federal
government made to protect
human health?

The federal government has developed
regulations, guidelines, and standards to protect
people from the possible health effects

of exposure to PCBs.

The federal government develops regulations
and recommendations to protect public health.
Regulations can be enforced by law. Federal
agencies that develop regulations for toxic
substances include the Environmental
Protection Agency (EPA), the Occupational
Safety and Health Administration (OSHA),
and the Food and Drug Administration (FDA).
Recommendations provide valuable
guidelines to protect public health but cannot
be enforced by law. Federal organizations
that develop recommendations for toxic
substances include the Agency for Toxic
Substances and Disease Registry (ATSDR)
and the National Institute for Occupational
Safety and Health (NIOSH).

Regulations and recommendations can be
expressed in not-to-exceed levels in air, water,
soil, or food that are usually based on levels
that affect animals; then they are adjusted to
help protect people. Sometimes these not-to-
exceed levels differ among federal
organizations because of different exposure
times (an 8-hour workday or a 24-hour day),
the use of different animal studies, or other
factors.

Recommendations and regulations are
periodically updated as more information
becomes available. For the most current
information, check with the federal agency or
organization that provides it. Some
regulations and recommendations for PCBs
include the following:

The EPA standard for PCBs in drinking water
is 0.5 parts of PCBs per billion parts (ppb) of
water. For the protection of human health
from the possible effects of drinking the water
or eating the fish or shellfish from lakes and
streams that are contaminated with PCBs, the
EPA regulates that the level of PCBs in these
waters be no greater than 0.17 parts of PCBs
per trillion parts (ppt) of water.

The FDA has set residue limits for PCBs in
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various foods to protect from harmful health
effects. FDA required limits include 0.2 parts
of PCBs per million parts (ppm) in infant and
junior foods, 0.3 ppm in eggs, 1.5 ppm in milk
and other dairy products (fat basis), 2 ppm in
fish and shellfish (edible portions), and 3 ppm
in poultry and red meat (fat basis).

OSHA regulates that workers not be exposed
by inhalation over a period of 8 hours for 5
days per week to more than 1 milligram per
cubic meter of air (mg/m?) for 42% chlorine
PCBs, or to 0.5 mg/m? for 54% chlorine PCBs.

NIOSH recommends that workers not breathe
air containing 42 or 54% chlorine PCB levels
higher than 1 microgram per cubic meter of air
(ng/m?) for a 10-hour workday, 40-hour
workweek.

EPA requires that companies that transport,
store, or dispose of PCBs follow the rules and
regulations of the federal hazardous waste
management program. EPA also limits the
amount of PCBs put into publicly owned waste
water treatment plants. To minimize exposure
of people to PCBs, EPA requires that industry
tell the National Response Center each time
one pound or more of PCBs has been released
to the environment.

Where can | get more information?

If you have more questions or concerns, please
contact your state health or environmental
department or:

Agency for Toxic Substances and Disease
Registry

Division of Toxicology

1600 Clifton Road, E-29

Atlanta, Georgia 30333
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