Appendix C — Toxicological Summaries

The toxicological summaries provided below are based on ATSDR’s ToxFAQs
(http://www.atsdr.cdc.gov/toxfag.html). Health effects are summarized for the
contaminants that exceeded health guideline CVs for the Cooper’s Poynt Elementary
School.

Benzene. Benzene is a colorless liquid with a sweet odor. It evaporates into the air very
quickly and dissolves slightly in water. It is flammable and is formed from both natural
processes and human activities. Benzene is widely used in the United States; it ranks in
the top 20 chemicals for production volume. Some industries use benzene to make other
chemicals such as plastics, resins, and nylon and synthetic fibers. Benzene is also used to
make rubber, lubricants, dyes, detergents, drugs, and pesticides. Natural sources of
benzene include volcanoes and forest fires. Benzene is also a natural constituent of crude
oil, gasoline, and cigarette smoke. Outdoor air contains low levels of benzene from
tobacco smoke, automobile service stations, exhaust from motor vehicles, and industrial
emissions. Indoor air generally contains higher levels of benzene from products such as
glues, paints, furniture wax, and detergents.

Breathing very high levels of benzene can result in death, while high levels can cause
drowsiness, dizziness, rapid heart rate, headaches, tremors, confusion, and
unconsciousness. Eating or drinking foods containing high levels of benzene can cause
vomiting, irritation of the stomach, dizziness, sleepiness, convulsions, rapid heart rate,
and death. The major effect of benzene from long-term (365 days or longer) exposure is
on the blood. Benzene causes harmful effects on the bone marrow and can cause a
decrease in red blood cells leading to anemia. It can also cause excessive bleeding and
can affect the immune system, increasing the chance for infection. Some women who
breathed high levels of benzene for many months had irregular menstrual periods and a
decrease in the size of their ovaries. It is not known whether benzene exposure affects
the developing fetus in pregnant women or fertility in men. Animal studies have shown
low birth weights, delayed bone formation, and bone marrow damage when pregnant
animals breathed benzene.

The Department of Health and Human Services (USDHHS) has determined that benzene
is a known human carcinogen. Long-term exposure to high levels of benzene in the air
can cause leukemia, cancer of the blood-forming organs.

1,3-Butadiene. 1,3-Butadiene is a chemical made from the processing of petroleum. It is
a colorless gas with a mild gasoline-like odor. About 75% of the manufactured 1,3-
butadiene is used to make synthetic rubber. Synthetic rubber is widely used for tires on
cars and trucks. 1,3-Butadiene is also used to make plastics including acrylics. Small
amounts are found in gasoline.

Most of the information on the health effects of 1,3-butadiene comes from studies where
the exposure was from breathing contaminated air. Breathing very high levels of 1,3-
butadiene for a short time can cause central nervous system damage, blurred vision,



nausea, fatigue, headache, decreased blood pressure and pulse rate, and unconsciousness.
There are no recorded cases of accidental exposures at high levels that caused death in
humans, but this could occur. Breathing lower levels may cause irritation of the eyes,
nose, and throat. Studies on workers who had longer exposures with lower levels have
shown an increase in heart and lung damage, but these workers were also exposed to
other chemicals. The chronic chronic health effect associated with 1,3-butadiene is
unknown.

Animal studies show that breathing 1,3-butadiene during pregnancy can increase the
number of birth defects. Other effects seen in animals that breathed low levels of 1,3-
butadiene for one year include kidney and liver disease, and damaged lungs. Some deaths
were reported. There is no information on the effects of eating or drinking 1,3-butadiene.
Skin contact with liquid 1,3-butadiene can cause irritation and frostbite.

The USDHHS has determined that 1,3-butadiene may reasonably be anticipated to be a
carcinogen. This is based on animal studies that found increases in a variety of tumor
types from exposure to 1,3-butadiene. Studies on workers are inconclusive because the
workers were exposed to other chemicals in addition to 1,3-butadiene.

Xylenes. Xylene is a colorless, sweet-smelling easily flammable liquid. It occurs
naturally in petroleum and coal tar and is formed during forest fires. Xylene is used as a
solvent and in the printing, rubber, and leather industries. It is also used as a cleaning
agent, a thinner for paint, and in paints and varnishes. It is found in small amounts in
airplane fuel and gasoline.

Xylene affects the brain. High levels from exposure for short periods (14 days or less) or
long periods (more than 1 year) can cause headaches, lack of muscle coordination,
dizziness, confusion, and changes in one's sense of balance. Exposure of people to high
levels of xylene for short periods can also cause irritation of the skin, eyes, nose, and
throat; difficulty in breathing; problems with the lungs; delayed reaction time; memory
difficulties; stomach discomfort; and possibly changes in the liver and kidneys. It can
cause unconsciousness and even death at very high levels.

Studies of unborn animals indicate that high concentrations of xylene may cause
increased numbers of deaths, and delayed growth and development. In many instances,
these same concentrations also cause damage to the mothers. It is unknown if xylene
harms the unborn child if the mother is exposed to low levels of xylene during pregnancy.

The International Agency for Research on Cancer (IARC) has determined that xylene is

not classifiable as to its carcinogenicity in humans. Human and animal studies have not

shown xylene to be carcinogenic, but these studies are not conclusive and do not provide
enough information to conclude that xylene does not cause cancer.





