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1. PUBLIC HEALTH STATEMENT

The purpose of this statement is to provide you with information about
thorium and to enphasi ze the human health effects that may result from
exposure. At this tine, thorium has been found at above background | evels
at 16 out of 1177 National Priorities List (NPL) hazardous waste sites. W
do not know how many of the 1177 NPL sites have been eval uated for thorium
As EPA eval uates nore sites, the nunmber of sites at which thoriumis found
at above background | evel s may change. Because these sites are potential or
actual sources of hunman exposure to thorium and because thorium may cause
harnful health effects, this information is inportant for you to know.

When a radi oactive chenmical is released froma |arge area such as an
i ndustrial plant, or froma container such as a drumor bottle, it enters
the environment as a radi oactive chemical em ssion. This enmission, which is
al so called a rel ease, does not always | ead to exposure. You are exposed
only when you cone into contact with the radi oactive chem cal. You can cone
into contact with it in the environnment through breathing air, eating,
dri nki ng, or snoking substances containing the radi oactive chemi cal
Exposure may al so result fromskin contact with the radi oactive chem cal
alone, or with a substance containing it. Exposure can al so occur by being
near radioactive chemicals in concentrations that may be found at hazardous
waste sites or at industrial accidents.

If you are exposed to a hazardous chenical, several factors deternine
whet her harnful effects will occur and the type and severity of those health
ef fects. These factors include the dose (how rmuch), the duration (how
[ ong), the pathway by which you are exposed, the other chemicals to which
you are exposed, and your individual characteristics such as age, sex,
eating habits, famly traits, and state of health.

1.1 WHAT | S THORI UM?

Thoriumis a naturally-occurring, radioactive netal. Small anounts of
thoriumare present in all rocks, soil, above-ground and underground water
plants, and aninals. These snall anounts of thoriumcontribute to the weak
background radi ation for such substances. Soil commonly contains an average
of about 6 parts of thoriumper mllion parts (ppn) of soil. Rocks in sone
underground mnes nay also contain thoriumin a nore concentrated form
After these rocks are mined, thoriumis usually concentrated and changed
into thoriumdioxide or other chem cal forns. Thoriumbearing rock that has
had nmost of the thoriumrenoved fromit is called "depleted" ore or
tailings.

More than 99% of natural thoriumexists in the form (i sotope)
thori um 232. Besides this natural thoriumisotope, there are nore than 10
other different isotopes that can be artificially produced. In the
envi ronnent, thorium 232 exists in various conbinations with other ninerals,
such as silica. Mst thorium conmpounds commonly found in the environment do
not dissolve easily in water and do not evaporate fromsoil or water into
the air.
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The thoriumisotope-232 is not stable. It breaks down into two parts.
This process of breaking down is called decay. The decay of thorium 232
produces a small part called "al pha" radiation and a large part called the
decay product. The decay product of thorium 232 also is not stable. Like
thorium 232, it in turn breaks down to an unstable isotope and the process
continues until a stable product is fornmed. During these decay processes,
the parent thorium 232, its decay products, and their next decay products
produce a series of new substances (including radiumand radon), alpha and
beta particles, and gammma radi ati on. The al pha particles can travel only
very short distances through nost naterials and cannot go through hunan
skin. The gamma radiation can travel farther and can easily go through
human skin. The decay of thorium232 into its decay products happens very
slowy. In fact, it takes about 14 billion years for half the thorium 232
to change into new forns. Fourteen billion years is called the radi oactive
hal f-1ife of thorium 232.

Due to the extrenmely slow rate of decay, the total anpbunt of natura
thoriumin the earth renmains alnost the sane, but it can be noved from pl ace
to place by nature and people. For exanple, when rocks are broken up by
wi nd and water, thoriumor its conmpounds becones a part of the soil. Wen
it rains, the thoriumcontaining soil can be washed into rivers and | akes.
Al so, activities such as burning coal that contains snall anounts of
thorium mining or mlling thorium or making products that contain thorium
al so release thoriuminto the environment. Smaller anmounts of other
i sotopes of thoriumare produced usually as decay products of urani um 238,
urani um 235, and thorium 232, and as unwanted products of nuclear
reactions.

Thoriumis used to nake ceramics, lantern mantles, and netals used in
t he aerospace industry and in nuclear reactions. Thoriumcan al so be used
as a fuel for generating nuclear energy. Mdre than 30 years ago thorium
oxi des were used in hospitals to make certain kinds of diagnostic x-ray
phot ographs. Further information on the properties and uses of thoriumcan
be found in Chapters 3 and 4 of this profile.

1.2 HOWM GHT | BE EXPOCSED TO THORI UMP?

Since thoriumis found al nost everywhere, you will be exposed to smal
amounts of it in the air you breathe and in the food and water you eat and
drink. Scientists know, roughly, the average anounts of thoriumin food and
drinking water. Most people in the United States eat some thoriumwith
their food every day. Normally, very little of the thoriumin |akes,

rivers, and oceans gets into the fish or seafood we eat. The anpunts in the
air are usually so snall that they can be ignored.

There nmay be nmore thoriumthan normal near an uncontroll ed hazardous
waste site in which thorium has not been di sposed of properly, Consequently,
you may be exposed to slightly nore thoriumif you live near



3
1. PUBLIC HEALTH STATEMENT

one of these sites because you coul d breat he wi ndbl own dust contai ning
thoriumor eat food grown in soil contaminated with thorium Children

pl aying near a waste site could get thoriuminto their bodies if they eat
contam nated soil. You could also be exposed to nore thoriumthan nornmal if
you work in an industry that nines, mlls, or manufactures products
containing thorium or work in a research |aboratory perform ng experinents
with thorium Larger-than-nornal anounts of thoriumm ght also enter the
envi ronnent through accidental releases fromthorium processing plants.
Further information on the potential for exposure to thoriumcan be found in
Chapter 5 of this profile.

1.3 HOW CAN THCORI UM ENTER AND LEAVE MY BCDY?

Only a small anpunt of the thoriumthat you breathe or swallow in food
water, or soil enters your blood. One animal study has shown that thorium can
enter the body if it is placed on the skin. After breathing thorium you wll
usual |y sneeze, cough, or breathe out some of it within mnutes. Sonme forns of
thoriumcan stay in your lungs for long periods of tine. However, in nost
cases, the snmall amount of thoriumleft in your lungs will |eave your body in
the feces and urine within days. After you eat or drink thorium alnost all of
it |l eaves your body in the feces. The small anmount of thoriumleft in your
body nay enter your bones fromthe blood and stay there for nany years. The
main way thoriumwll enter your body is by
breat hi ng dust contaminated with thorium For further information on how
thori um can enter and | eave your body, see Chapter 2.

1.4 HOW CAN THORI UM AFFECT MY HEALTH?

St udi es on thoriumworkers have shown that breathing thorium dust may
cause an increased chance of devel oping |ung disease and cancer of the |ung
or pancreas nany years after being exposed. Changes in the genetic nateria
of body cells have al so been shown to occur in workers who breathed thorium
dust. Liver diseases and effects on the blood have been found in people
injected with thoriumin order to take special x-rays. Many types of cancer
have al so been shown to occur in these people many years after thorium was
injected into their bodies. Since thoriumis radioactive and nmay be stored
in bone for a long tinme, bone cancer is also a potential concern for people
exposed to thorium Aninmal studies have shown that breathing in thorium may
result in lung damage. Qther studies in aninmals suggest drinking nassive
amounts of thorium can cause death from nmetal poisoning. The presence of
| arge anobunts of thoriumin your environnent could result in exposure to
nore hazardous radi oactive decay products of thorium such as radi um and
thoron, which is an isotope of radon. Radium and radon are the subjects of
separate toxicol ogical profiles prepared by ATSDR Thoriumis not known to
cause birth defects or to affect the ability to have children. For further
informati on on the health effects of thorium see Chapter 2.
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1.5 WHAT LEVELS OF EXPOSURE HAVE RESULTED | N HARMFUL HEALTH EFFECTS?

Thoriumis odorless and tastel ess, so you cannot tell if you are being
exposed to thorium As shown in Tables |-I through | -4, we know very little
about specific exposure levels of thoriumthat result in harnful effects in
people or aninmals. H gh |evels of exposure have been shown to cause death
in animals, but no direct cause of death could be determ ned and no ot her
health effects have been reported. For nore information, see Chapter 2.

1.6 1S THERE A MEDI CAL TEST TO DETERM NE WHETHER | HAVE BEEN EXPOSED TO
THORI UWP?

Special tests that neasure the | evel of radioactivity fromthorium or
thoriumisotopes in your urine, feces, and air you breathe out can deternine
if you have been exposed to thorium These tests are useful only if run
within several days to a week after exposure. The tests cannot, however,
tell you if your health will be affected by the exposure. The tests can be
run only with special equipnent and are probably not avail able at your |oca
clinic or hospital. For nore information, see Chapters 2 and 6.

1.7 WHAT RECOMMVENDATI ONS HAS THE FEDERAL GOVERNMENT MADE TO PROTECT HUMAN
HEALTH?

The Environnental Protection Agency (EPA) requires that the Federa
Government be notified if nore than 1 nmillicurie (3.7x107 Becquerels) of
radi oactivity fromnatural thoriumis released into the environnent. The
Nucl ear Regul at ory Conmi ssion has issued Maxi mum Perm ssi bl e Concentrati ons
(MPC) in air and water for workplace exposure to thorium For nore
i nfornmati on on governnent regul ati ons and gui del i nes, see Chapter 7.

1.8 WHERE CAN | GET MORE | NFORVATI ON?

If you have any nore questions or concerns not covered here, please
contact your State Health or Environnmental Departnent or

Agency for Toxic Substances and Di sease Registry
Di vi sion of Toxicol ogy
1600 difton Road, E-29
Atl anta, Georgia 30333

Thi s agency can al so give you infornation on the |location of the
near est occupational and environmental health clinics. Such clinics
specialize in recogni zing! evaluating, and treating illnesses that result
from exposure to hazardous substances.
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TABLE 1-1. Human Health Effects from Breathing Thorium#*

Short-term Exposure
(less than or equal to 14 days)

Levels in Food Length of Exposure Description of Effects
The health effects resulting

from short-term exposure
of humans to air con-
taining specific levels of
thorium are not known.

Long-term Exposure
(greater than 14 days)

Levels in Air Length of Exposure Description of Effects
The health effects resulting
from long-term exposure of
humans to air containing
specific levels of thorium
are not known.

*See Section 1.2 for a discussion of exposures encountered in daily
life.
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TABLE 1-2. Animal Health Effects from Breathing Thorium

Short-term Exposure
(less than or equal to 14 days)

Levels in Air Length of Exposure Description of Effects

The health effects resulting
from short-term exposure
of animals to air con-
taining specific levels of
thorium are not known.

Long-term Exposure
(greater than 14 days)

Levels in Air (ppm) Length of Exposure Description of Effects*

1.8 304 days Effects on the blood of dogs.

*These effects are listed at the lowest level at which they were
first observed. They may also be seen at the higher levels.
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TABLE 1-3. Human Health Effects from Eating or Drinking Thorium*

Short-term Exposure
(less than or equal to 14 days)

Levels in Food Length of Exposure Description of Effects
The health effects resulting
from short-term exposure of
humans to food containing
specific levels of thorium
are not known.

Levels in Water The health effects resulting
from short-term exposure of
humans to drinking water
containing specific levels
of thorium are not known.

Long-term Exposure
(greater than 14 days)

Levels in Food Length of Exposure Description of Effects
The health effects resulting
from long-term exposure of
humans to food containing
specific levels of thorium
are not known.

Levels in Water The health effects resulting
from long-term exposure of
humans to drinking water
containing specific levels
of thorium are not known.

*See Section 1.2 for a discussion of exposures encountered in daily
life.
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TABLE 1-4 Animal Health Effects from Eating or Drinking Thorium

Short-term Exposure
(less than or equal to 14 days)

Levels in Food Length of Exposure Description of Effects*
The health effects
resulting from short-

term exposure of animals

to food containing
specific levels of
thorium are not known.

Levels in Water (ppm)
3900 One dose Death in mice.

I

Long-term Exposure
(greater than 14 days)

Levels in Food Length of Exposure Description of Effects*
The health effects
resulting from long-
term exposure of animals
to food containing
specific levels of
thorium are not known.

Levels in Water (ppm)
1000 4 months Death in mice.

*These effects are listed at the lowest level at which they were
first observed. They may also be seen at higher levels.



