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INTRODUCTION

This booklet contains two page fact sheets on some of the common radionuclides found at hazardous
waste Stes across the nation. It is meant to help you understand more about the various radionuclides and to
assig the public in understanding how the federd government may gpply legd requirementsin the
Comprehensive Environmenta Response, Compensation and Liability Act (CERCLA). The CERCLA
requirements and regulations described in this document contain legdly binding requirements. The information
in this booklet is not a subdtitute for those requirements and reguletions, nor isit aregulation itsdf. Thus, it
does not impose legdly-binding requirements on any party, including EPA, States, or the regulated
community, and may not apply to a particular Stuation based on the circumstances. EPA and State
decisonmakers retain the discretion to adopt approaches on a case-by-case basis that differ from this booklet
where gppropriate. Any decisions regarding a particular facility will be made based on the applicable statutes
and regulations. Therefore, interested parties are free to raise questions and objections about the
gppropriateness of the gpplication of this booklet to particular Situation, and EPA will consider whether or not
the recommendations or interpretations in the booklet are gppropriate in that Stuation. EPA may change this
booklet in the future.

This booklet answers such questions as. How can a person be exposed to the radionuclide?, How
can it affect human health?, How it enters and leaves the body?, What levels of exposure result in harmful
effects?, What recommendations has the federd government made to protect human hedth from the
radionuclide?

What recommendations has the Environmental Protection Agency made to protect human health?

Information on recommendations EPA has made to protect human hedth from exposure to a
particular radionuclide are contained in each of the fact sheets. General recommendations EPA has made to
protect human hedth, which cover dl radionuclides, are summarized below.

All actionsto clean up contamination at CERCLA sites must be protective of human hedth and the
environment and comply with Applicable or Relevant and Appropriate Requirements (ARARS) unlessa
walver isjudified. ARARSs are often the determining factor in establishing cleanup levelsat CERCLA Sites.
However, where ARARS are not available or are not sufficiently protective, EPA generdly sets Site-specific
cleanup levelsfor carcinogens at alevel that represents an excess upper bound lifetime cancer risk of between
10“to 10° to anindividua under areasonable maximum exposure (RME) scenario. This can be interpreted
to mean that an individua may have a one in 10,000 to one in 1,000,000 increased chance of developing
cancer because of exposure to a Ste-related carcinogen. The site-specific level of cleanup is determined using
the nine criteria specified in 40 CFR 300.430(e)(9)(iii) of the Nationa Oil and Hazardous Substances
Pallution Contingency Plan (NCP). EPA has developed a standard approach for caculating radionuclide soil
concentrations that correspond to a cancer risk level of 1 x 10° and that protect against radionuclides moving
from the soil into the groundwater. This eectronic caculating tool may be found on the internet a
http://epa-prgs.ornl.gov/radionuclides .

The Environmental Protection Agency OSWER Directive 9200.4-18, “Egtablishment of Cleanup Levesfor


http://epa-prgs.ornl.gov/radionuclides/
http://www.epa.gov/superfund/resources/radiation/pdf/radguide.pdf

CERCLA Siteswith Radioactive Contamination”, Attachment A provides alisting of Federd radiation
regulations that may be ARARS for Superfund cleanup actions. Thislist is not acomprehengve list of Federa
radiation standards and it does not include State standards which may be ARARs. It must aso be cautioned
that the sdlection of ARARSs s Ste-gpecific and those determinations may differ from those listed in OSWER
Directive 9200.4-18, Attachment A. To assessthe potentia for cumulative noncarcinogenic effects posed by
multiple contaminants, EPA has developed a hazard index (HI). The HI is derived by adding the noncancer
risks for ste chemicas with the same target orgar/mechanism of toxicity. When the HI exceeds 1.0, there
may be concern for adverse hedlth effects due to exposure to multiple chemicas.

What radionuclides are listed in this booklet?

The radionuclides listed in this booklet are:
Americium-241
Cesium-137
Cobalt-60
lodine
Autonium
Radium
Radon
Strontium-90
Technetium-99
Thorium
Tritium
Uranium

If you have more questions about the radionuclides mentioned in this booklet or would like more
information on the U.S. Environmenta Protection Agency’ s Superfund hazardous waste cleanup program,
please contact either EPA’s Superfund Hotline at 1-800-424-9346 or 1-800-535-0202 or EPA’'s
Superfund Radiation Webpage http://www.epa.gov/oer r page/super fund/resour ces/r adiation/index.htm.



http://www.epa.gov/superfund/resources/radiation/index.htm
http://www.epa.gov/superfund/resources/radiation/pdf/radguide.pdf

GLOSSARY
Activity: Seeradioactivity.
Aeraobic: Ableto live or grow only where oxygen is present.

Alpha particle: A pogitively charged particle released spontaneoudy form the nuclel of some radioactive
eements.

Applicable or Relevant and Appropriate Requirements (ARARS): Any state or federd statute that pertains
to protection of human hedth and the environment in addressing specific conditions or use of aparticular
cleanup technology at a Superfund site.

Background Concentration: The concentration of a substance in an environmenta media (air, water, or
soil) that occurs naturdly or is not the result of activities from operations at the Site.

Becquerdl: Theinternationa system () units of activity equd to one nuclear trandformetion (disintegration)
per second.

Beta Particle: An dectron emitted from the nucleus during radioactive decay.

Curie: The cusomary unit of radioactivity. A curieisequd to 37 billion disntegrations per second which is
goproximately the rate of decay of 1 gram of radium.

Decay products: Nuclides produced during radioactive decay of some other nuclide.

Detection limit: The lowest concentration of a chemicd that can rdigbly be digtinguished from a zero
concentration.

Epidemiology: Study of the distribution of disease, or other hedth-related states and eventsin human
populations, as related to age, sex, occupation, ethnicity, and economic status in order to identify and dleviate
hedlth problems and promote better health.

Fission: Transformation characterized by the splitting of a nucleusinto two or more parts and the rlease of a
relatively large amount of energy.

Fission product: Nuclides produced during nuclear fisson.

Gamma radiation : Penetrating high-energy, short-wavel ength eectromagnetic radiation (Smilar to X-rays)
emitted during radioactive decay. Gammarays are very penetrating and require dense materids, such as lead
or sted, for shieding.

Groundwater: The supply of fresh water found benegth the Earth's surface, usudly in aquifers, which supply



wells and springs. Because ground water isamgor source of drinking water, there is growing concern over
contamination from leaching agricultura or industrid pollutants or lesking underground storage tanks.

Half-life: Thetimein which haf the atoms of a particular radioactive substance disintegrate into another
nuclear form.

Ingestion: The act or process of putting food, water, or other materia into the body for digestion.
Inhalation: To draw air, vapor, etc. into the lungs; to bregthe.
Isotope:  One of two or more atoms that has the same number of protons but different number of neutrons.

Maximum Contaminant Level (MCL): EPA evauates the hedlth risks associated with various contaminant
levelsto ensure that public hedlth is adequatdly protected. The MCL, asit is commonly known, is the
maximum alowable concentration of a specific contaminant in public drinking water. Superfund Stes are
cleaned up o that the level of contamination in the groundwater does not exceed the MCL for that
radionuclide. The MCLs for radionuclides are currently being revised. For further information concerning the
MCLsfor radionucludides, please refer to the following Internet address:
http://mww.epa.gov/safewater/radionuc.html

Neutron particle : A particle that issmilar in massto a proton, but carries no charge and is found in the
nucleus of every atom heavier than hydrogen.

Nucleus: The smal, centrd, positively charged region of an atom that carries essentidly dl the mass.
Nuclide: A generd term referring to al known isotopes, both stable and unstable, of the chemica dements.

Picocurie (pCi): onetrillionth of acurie. A curieis equd to 37 billion disintegrations per second which is
goproximately the rate of decay of 1 gram of radium.

Radioactivity: The mean number of nuclear transformations occurring in a given quantity of radioactive
materid per unit time. The cusomary unit isthe Curie (Ci). The Internationd System unit of radioactivity is
the Becquerd (BQ).

Radioactive decay: The spontaneous transformation of an ungtable atom into one or more different nuclides
accompanied by either the emission of energy and/or particles from the nucleus, nuclear capture or gection of
orbital eectrons, or fisson.

Radionuclide: An unstable nuclide that undergoes radioactive decay.

“ Reasonable maximum exposure” (RME) : The maximum exposure reasonably expected to occur in a
population.


http://www.epa.gov/safewater/radionuc.html

Superfund Program: The program operated under the legidative authority of the Comprehensive
Environmental Response, Compensation and Liability Act of 1980 (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA) that provided broad Federd authority to respond
directly to releases or threatened releases of hazardous substances that may endanger public hedth or the
environmen.

Toxic: A poisonous or hazardous substance; having poisonous or harmful qudlities.

Working Level (WL): Any combination of short-lived radon decay productsin one liter of air that will result in
the ultimate emission of dpha particles with atota energy of 130 billion eectron volts.



