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Figure 20. Uranium concentrations in Texas groundwater. Colored symbols indicate detected
concentrations within indicated ranges. Smaller gray symbols and associated less than values
indicate non-detects below the indicated detection limit concentration. Prepared by BEG for
TWDB contract #1004831125, with data from TWDB, 2011.
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<EPA

Home <https://epa.gov/>

Radiation Basics

Radiation is energy. It can come from unstable atoms
that undergo radioactive decay <https://epa.gov/
radiation/radioactive-decay>, Or it can be produced by
machines. Radiation travels from its source in the
form of energy waves or energized particles. There
are different forms of radiation and they have
different properties and effects.

Related information in Spanish (Informacién
relacionada en espanol) <https://espanol.epa.gov/espanol/

informacion-basica-sobre-la-radiacion>

On this page:
e lonizing and non-ionizing radiation
e Electromagnetic spectrum
¢ Types of ionizing radiation

e Periodic Table

Non-Ionizing and
Ionizing Radiation

https://www.epa.gov/radiation/radiation-basics#alpha

Radiation Protection <https://epa.gov/radiation>

Dose
Calculator

Estimate your yearly
dose <https://epa.gov/
radiation/calculate-your-
radiation-dose> from the
most common sources
of ionizing radiation
with this interactive
online dose calculator.

There are two kinds of radiation: non-ionizing radiation and ionizing radiation.

Non-ionizing radiation has enough energy to move atoms in a molecule around or

cause them to vibrate, but not enough to remove electrons from atoms. Examples of

1/7/2025, 7:09 AM
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this kind of radiation are radio waves, visible light and microwaves.

lonizing radiation has so much energy it can knock electrons out of atoms, a process
known as ionization. lonizing radiation can affect the atoms in living things, so it poses
a health risk by damaging tissue and DNA in genes. lonizing radiation comes from x-ray
machines, cosmic particles from outer space and radioactive elements. Radioactive
elements emit ionizing radiation as their atoms undergo radioactive decay.

Radioactive decay <https://epa.gov/radiation/radioactive-decay>is the emission of energy in the
form of ionizing radiation. The ionizing radiation that is emitted can include

atoms called radionuclides <https://epa.gov/radiation/radionuclides>.

Electromagnetic Spectrum

The energy of the radiation shown on the spectrum below increases from left to right as

the frequency rises.

Non-lonizing

Low Frequency

Power Lines Radio & TV Waves Cell Phones Microwaves Infrared Devices  Visible Light Ultraviolet Radiation X-rays Radioactive Waste

= D

U.S. FOOD & DRUG

ADMINISTRATION

2L USNRC
and States e

Some States

EPA’s mission in radiation protection is to protect human health and the environment
from the ionizing radiation that comes from human use of radioactive elements. Other
agencies regulate the non-ionizing radiation that is emitted by electrical devices such
as radio transmitters or cell phones (See: Radiation Resources Outside of EPA <https://

epa.gov/radiation/radiation-resources-outside-epa>).

https://www.epa.gov/radiation/radiation-basics#alpha
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Types of Ionizing Radiation

Alpha Particles

Alpha particles (a) are positively charged and made up of

two protons and two neutrons from the atom’s nucleus.
%a Alpha particles come from the decay of the heaviest
radioactive elements, such as uranium <https://epa.gov/
radiation/radionuclide-basics-uranium=, radium <https://epa.gov/
radiation/radionuclide-basics-radium> and polonium. Even though
alpha particles are very energetic, they are so heavy that they use up their energy over

short distances and are unable to travel very far from the atom.

The health effect from exposure to alpha particles depends greatly on how a person is
exposed. Alpha particles lack the energy to penetrate even the outer layer of skin, so
exposure to the outside of the body is not a major concern. Inside the body, however,
they can be very harmful. If alpha-emitters are inhaled, swallowed, or get into the body
through a cut, the alpha particles can damage sensitive living tissue. The way these
large, heavy particles cause damage makes them more dangerous than other types of
radiation. The ionizations they cause are very close together - they can release all their
energy in a few cells. This results in more severe damage to cells and DNA.

Beta Particles

Beta particles ([3) are small, fast-moving particles with a
negative electrical charge that are emitted from an atom’s
nucleus during radioactive decay. These particles are
emitted by certain unstable atoms such as hydrogen-3

(tritium <https://epa.gov/radiation/radionuclide-basics-tritium=>),
carbon-14 and strontium-90 <https://epa.gov/radiation/

radionuclide-basics-strontium-90>.

Beta particles are more penetrating than alpha particles, but are less damaging to living
tissue and DNA because the ionizations they produce are more widely spaced. They
travel farther in air than alpha particles, but can be stopped by a layer of clothing or by
a thin layer of a substance such as aluminum. Some beta particles are capable of
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penetrating the skin and causing damage such as skin burns. However, as with alpha-
emitters, beta-emitters are most hazardous when they are inhaled or swallowed.

Gamma Rays

Gamma rays (Y) are weightless packets of energy called
photons. Unlike alpha and beta particles, which have both
energy and mass, gamma rays are pure energy. Gamma
rays are similar to visible light, but have much higher
energy. Gamma rays are often emitted along with alpha or
beta particles during radioactive decay.

Gamma rays are a radiation hazard for the entire body. They can easily penetrate
barriers that can stop alpha and beta particles, such as skin and clothing. Gamma rays
have so much penetrating power that several inches of a dense material like lead, or
even a few feet of concrete may be required to stop them. Gamma rays can pass
completely through the human body; as they pass through, they can cause ionizations
that damage tissue and DNA.

X-Rays

Because of their use in medicine, almost
everyone has heard of x-rays. X-rays are
similar to gamma rays in that they are
photons of pure energy. X-rays and gamma
rays have the same basic properties but
come from different parts of the atom. X-
rays are emitted from processes outside the
nucleus, but gamma rays originate inside
the nucleus. They also are generally lower
in energy and, therefore less penetrating
than gamma rays. X-rays can be produced naturally or by machines using electricity.

Literally thousands of x-ray machines are used daily in medicine. Computerized
tomography, commonly known as a CT or CAT scan, uses special x-ray equipment to
make detailed images of bones and soft tissue in the body. Medical x-rays are the single
largest source of man-made radiation exposure. Learn more about radiation sources

ation-basics#alpha
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and doses. <https://epa.gov/radiation/radiation-sources-and-doses> X—rays are also used in
industry for inspections and process controls.

Periodic Table

Elements in the periodic table can take on several forms. Some of these forms are
stable; other forms are unstable. Typically, the most stable form of an element is the
most common in nature. However, all elements have an unstable form. Unstable forms
emitionizing radiation and are radioactive. There are some elements with no stable
form that are always radioactive, such as uranium. Elements that emit ionizing
radiation are called radionuclides.

<https://epa.gov/sites/default/files/2017-11/periodic-table-radioactive-elements.png>
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1 2
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Radionuclide Basics: Uranium

Uranium (chemical symbol U) is a naturally occurring radioactive element. When
refined, uranium is a silvery-white metal. Uranium has three primary

Uranium is weakly radioactive and contributes to low levels of natural
background radiation in the environment. Uranium is used in nuclear power

generation. Specifically, U-235 can be concentrated in a process called
“enrichment,” making it "fissile" and suitable for use in nuclear reactors or

weapons.
On this page:

e Uranium in the Environment
e Uranium Sources

e Uranium and Health

Uranium

Type of Radiation Emitted:

¢ Alpha Particles <https://epa.gov/radiation/radiation-basics#alpha>
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e Gamma Rays <https://epa.gov/radiation/radiation-basics#tgamma>
Half-life:

Uranium-238: 4.47 billion years
Uranium-235: 700 million years
Uranium-234: 244,000 years

Uranium in the Environment

Uranium is present naturally in virtually all soil, rock and water. Rocks break down to
form soil. Soil can be moved by water and blown by wind, which moves uranium into
streams, lakes and surface water. More than 99 percent of the uranium found in the
environment is in the form of U-238. Uranium-234 is less than one percent of all forms
of natural uranium, but is much more radioactive. It gives off almost half of the
radioactivity from all forms of uranium found in the environment.

The U.S. mining industry can retrieve uranium in two ways. The first is to mine rock that
contains uranium. The second is to use strong chemicals to dissolve uranium from
underground rocks into ground water, and then pump the water to the surface. The
waste from these processes <https://epa.gov/radiation/tenorm-uranium-mining-residuals> is more
radioactive than the natural rock because the natural radioactive material in the earth
is now exposed and concentrated. This waste can contaminate water, soil and air if it is
not disposed of properly. Uranium eventually decays to radium <https://epa.gov/radiation/
radionuclide-basics-radium>. Radium decays to release a radioactive gas called radon <https://
epa.gov/radiation/radionuclide-basics-radon>. Radon in underground uranium mines is a greater
radiation hazard to miners than uranium. Without precautions (i.e. ventilation) radon
can collect in the mine shafts where it is inhaled by miners. Learn more about uranium

mines and mills. <https://epa.gov/radtown/radioactive-waste-uranium-mining-and-milling>

Uranium Sources

https://www.epa.gov/radiation/radionuclide-basics-uranium
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A person can be exposed to uranium by inhaling dust in air, or ingesting water and food.
The general population is exposed to trace levels of uranium primarily through food
and water. Learn about background radiation. <https://epa.gov/radtown/background-radiation>

People who live near federal government facilities that made or tested nuclear
weapons, or facilities that mine or process uranium ore or enrich uranium for reactor
fuel, may have increased exposure to uranium. Uranium that is depleted <https://epa.gov/
radtown/depleted-uranium> (U-235) is used in industrial settings (i.e. counterweights).

School science labs <https://epa.gov/radtown/radiation-sources-schools> may keep small
quantities of uranium of varying enrichment levels to demonstrate radioactive
properties. These sources have low levels of radioactivity and are not harmful to people
when handled properly.

Ingestion of uranium is a hazard because of its chemical properties.

Uranium and Health

Uranium decays by alpha particles. External exposure to uranium is therefore not as
dangerous as exposure to other radioactive elements because the skin will block the
alpha particles. Ingestion of high concentrations of uranium can cause health effects
<https://epa.gov/radiation/radiation-health-effects>, such as cancer of the bone or liver. Inhaling
large concentrations of uranium can cause lung cancer from the exposure to alpha
particles.

Last updated on February 5, 2024
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Radiation Health Effects

lonizing radiation has sufficient energy to affect the atoms in living cells and thereby

damage their genetic material (DNA). Fortunately, the cells in our bodies are extremely
efficient at repairing this damage. However, if the damage is not repaired correctly, a
cell may die or eventually become cancerous. Related information in Spanish
(Informacién relacionada en espaﬁol) <https://espanol.epa.gov/espanol/efectos-de-la-radiacion-

sobre-la-salud>.

Exposure to very high levels of radiation, such as being close to an atomic blast, can
cause acute health effects such as skin burns and acute radiation syndrome (“radiation
sickness"). It can also result in long-term health effects such as cancer and
cardiovascular disease. Exposure to low levels of radiation encountered in the
environment does not cause immediate health effects, but is a minor contributor to our
overall cancer risk.

Visit the U.S. Centers for Disease Control and Prevention (CDC) for more information
about possible health effects of radiation exposure and contamination. [ <https://

www.cdc.gov/radiation-emergencies/signs-symptoms/possible-health-effects.html>

On this page:
¢ Acute radiation syndrome from large exposures
e Radiation exposure and cancer risk
o Limiting cancer risk from radiation in the environment
e Exposure pathways

¢ Sensitive populations

https://www.epa.gov/radiation/radiation-health-effects
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Acute Radiation Syndrome from Large
Exposures

A very high level of radiation exposure delivered over a short period of time can cause
symptoms such as nausea and vomiting within hours and can sometimes result in
death over the following days or weeks. This is known as acute radiation syndrome,
commonly known as “radiation sickness.”

It takes a very high radiation exposure to cause acute radiation syndrome—more than
be like getting the radiation from 18,000 chest x-rays distributed over your entire body
in this short period. Acute radiation syndrome is rare, and comes from extreme events
like a nuclear explosion or accidental handling or rupture of a highly radioactive source.

View CDC Fact Sheet: Acute Radiation Syndrome (ARS). [ <https://www.cdc.gov/radiation-

emergencies/signs-symptoms/acute-radiation-syndrome.htm!>

Learn about protecting yourself from radiation. <https://epa.gov/radiation/protecting-yourself-

radiation>

Learn about radiation sources and doses. <https://epa.gov/radiation/radiation-sources-and-doses>

Radiation Exposure and Cancer Risk

Exposure to low-levels of radiation does not cause immediate health effects, but can
cause a small increase in the risk of cancer over a lifetime. There are studies that keep
track of groups of people who have been exposed to radiation, including atomic bomb
survivors and radiation industry workers. These studies show that radiation exposure
increases the chance of getting cancer, and the risk increases as the dose increases: the
higher the dose, the greater the risk. Conversely, cancer risk from radiation exposure

declines as the dose falls: the lower the dose, the lower the risk.

(U.S. units). A dose can be determined from a one-time radiation exposure, or from
accumulated exposures over time. About 99 percent of individuals would not get cancer
as a result of a one-time uniform whole-body exposure of 100 millisieverts (10 rem) or

2 0of5 1/7/2025, 7:10 AM


https://www.cdc.gov/radiation-emergencies/signs-symptoms/acute-radiation-syndrome.html
https://www.cdc.gov/radiation-emergencies/signs-symptoms/acute-radiation-syndrome.html
https://www.cdc.gov/radiation-emergencies/signs-symptoms/acute-radiation-syndrome.html
https://www.cdc.gov/radiation-emergencies/signs-symptoms/acute-radiation-syndrome.html
https://www.cdc.gov/radiation-emergencies/signs-symptoms/acute-radiation-syndrome.html
https://www.cdc.gov/radiation-emergencies/signs-symptoms/acute-radiation-syndrome.html
https://www.cdc.gov/radiation-emergencies/signs-symptoms/acute-radiation-syndrome.html
https://www.cdc.gov/radiation-emergencies/signs-symptoms/acute-radiation-syndrome.html
https://www.cdc.gov/radiation-emergencies/signs-symptoms/acute-radiation-syndrome.html
https://www.cdc.gov/radiation-emergencies/signs-symptoms/acute-radiation-syndrome.html
https://www.epa.gov/radiation/protecting-yourself-radiation
https://www.epa.gov/radiation/protecting-yourself-radiation
https://www.epa.gov/radiation/protecting-yourself-radiation
https://www.epa.gov/radiation/protecting-yourself-radiation
https://www.epa.gov/radiation/protecting-yourself-radiation
https://www.epa.gov/radiation/protecting-yourself-radiation
https://www.epa.gov/radiation/protecting-yourself-radiation
https://www.epa.gov/radiation/protecting-yourself-radiation
https://www.epa.gov/radiation/protecting-yourself-radiation
https://www.epa.gov/radiation/radiation-sources-and-doses
https://www.epa.gov/radiation/radiation-sources-and-doses
https://www.epa.gov/radiation/radiation-sources-and-doses
https://www.epa.gov/radiation/radiation-sources-and-doses
https://www.epa.gov/radiation/radiation-sources-and-doses
https://www.epa.gov/radiation/radiation-sources-and-doses
https://www.cdc.gov/radiation-emergencies/signs-symptoms/acute-radiation-syndrome.html
https://www.cdc.gov/radiation-emergencies/signs-symptoms/acute-radiation-syndrome.html

Radiation Health Effects | US EPA

3of5

https://www.epa.gov/radiation/radiation-health-effects

lower.! At this dose, it would be extremely difficult to identify an excess in cancers

caused by radiation when about 40 percent of men and women in the U.S. will be

diagnosed with cancer at some point during their lifetime.

Risks that are low for an individual could still result in unacceptable numbers of

additional cancers in a large population over time. For example, in a population of one
million people, an average one-percent increase in lifetime cancer risk for individuals

could result in 10,000 additional cancers. The EPA sets regulatory limits and

recommends emergency response guidelines well below 100 millisieverts (10 rem) to
protect the U.S. population, including sensitive groups such as children, from increased

cancer risks from accumulated radiation dose over a lifetime.

Calculate your radiation dose <https://epa.gov/radiation/

calculate-your-radiation-dose>.

Learn about radiation sources and doses <https://

epa.gov/radiation/radiation-sources-and-doses>.

Learn more about cancer risk in the U.S. at
the National Cancer Institute [ <https://www.cancer.gov/

about-cancer/understanding/statistics>.

Learn more about how EPA estimates cancer risk
in, EPA Radiogenic Cancer Risk Models and
Projections for the U.S. Population <https://epa.gov/
radiation/blue-book-epa-radiogenic-cancer-risk-models-and-

projections-us-population>, also known as the Blue Book.

Limiting Cancer Risk from
Radiation in the Environment

EPA bases its regulatory limits and nonregulatory
guidelines for public exposure to low level ionizing
radiation on the linear no-threshold (LNT)

model. The LNT model assumes that the risk of
cancer due to a low-dose exposure is proportional to
dose, with no threshold. In other words, cutting the

Radiation
Thermometer

See radiation doses in
perspective with

the interactive
Radiation
Thermometer from the
Centers for Disease
Control and
Prevention (CDC) (4
<https://www.cdc.gov/
radiation-emergencies/
causes/radiation-

thermometer.html>
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dose in half cuts the risk in half. Choose A Dose

The use of the LNT model for radiation protection
purposes has been repeatedly recommended by :l:

|

authoritative scientific advisory bodies, including —
the National Academy of Sciences [ <http://

18

www.nasonline.org/> and the National Council —
on Radiation Protection and Measurements [/
<https://ncrponline.org/>. There is evidence to support

LNT from laboratory data and from studies of cancer

in people exposed to radiation. 234>

O =«

Exposure Pathways

Source: CDC

Understanding the type of radiation received, the

way a person is exposed (external vs. internal), and
for how long a person is exposed are all important in estimating health effects.

The risk from exposure to a particular radionuclide depends on:

e The energy of the radiation it emits.

e The type of radiation (alpha, beta, gamma, x-rays <https://epa.gov/radiation/radiation-

basics>).
e Its activity (how often it emits radiation).
e Whether exposure is external or internal:
o External exposure is when the radioactive source is outside of your body. X-rays
and gamma rays can pass through your body, depositing energy as they go.

o Internal exposure is when radioactive material gets inside the body by eating,
drinking, breathing or injection (from certain medical procedures).
Radionuclides may pose a serious health threat if significant quantities are
inhaled or ingested.

e The rate at which the body metabolizes and eliminates the radionuclide following
ingestion or inhalation.

e Where the radionuclide concentrates in the body and how long it stays there.
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Learn more about alpha particles, beta particles, gamma rays and x-rays. <https://epa.gov/

radiation/radiation-basics>

Sensitive Populations

Children and fetuses are especially sensitive to radiation exposure. The cells in children
and fetuses divide rapidly, providing more opportunity for radiation to disrupt the
process and cause cell damage. EPA considers differences in sensitivity due to age and
sex when revising radiation protection standards.

1 National Research Council, 2006. Health Risks from Exposure to Low Levels of lonizing Radiation: BEIR VIl
Phase 2. Washington, DC: The National Academies Press (p. 7).

2 Brenner, David J. et al., 2003 “Cancer risks attributable to low doses of ionizing radiation: assessing what we
really know.” Proceedings of the National Academy of Sciences 100, no. 24, (pp. 13761-13766).

3 National Council on Radiation Protection and Measurements, 2018. Implications of Recent Epidemiologic
Studies for the Linear Nonthreshold Model and Radiation Protection, NCRP Commentary 27. Bethesda,
Maryland: National Council on Radiation Protection and Measurements.

4Shore, R.E. et al., 2018. “Implications of recent epidemiologic studies for the linear nonthreshold model and
radiation protection.” Journal of Radiological Protection, no 38,(pp. 1217-1233)

> U.S. Environmental Protection Agency, 2011. “EPA Radiogenic Cancer Risk Models and Projections for the U.S.
Population.” EPA Report 402-R-11-001 <https.//epa.gov/radiation/blue-book-epa-radiogenic-cancer-risk-models-

and-projections-us-population>.
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<EPA

Home <https://epa.gov/> RadTown <https://epa.gov/radtown>

Neighborhood <https://

epa.gov/radtown/explore-sources-radiation-neighborhood> House <https://epa.gov/radtown/

radiation-sources-house>

Natural Radionuclides in

Private Wells

About 15% of Americans use private wells as their
main source of drinking water. Unlike public water
systems, wells are usually not regulated or routinely
inspected for radionuclides, though some states and
cities do regulate private wells. As a result, well
owners are responsible for making sure their
drinking water is safe to drink. Well water should be
tested on a regular schedule. Each year, well owners
should test for contaminants such as bacteria,
nitrates and viruses. Every three years, well owners
should test for radionuclides.

On this page:
e About Natural Radionuclides in Private Wells

e What you cando

e Where to learn more

About Natural
Radionuclides in
Private Wells

Radiation
Facts

More than 15 million
Americans use private
wells as their main
source of drinking
water. Those who use
private wells should:

e Test for
radionuclides
every three years.

e Take appropriate
steps if
radionuclide levels
are higher than the
EPA’s limits.

https://www.epa.gov/radtown/natural-radionuclides-private-wells#about...
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Uranium <https://epa.gov/radiation/radionuclide-
basics-uranium> is a naturally-occurring
radionuclide that decays over time and
forms radium. Both elements are naturally
present in rocks and soils. Radium <https://
epa.gov/radiation/radionuclide-basics-radium=>

breaks down further to form the radioactive

gas radon <https://epa.gov/radiation/radionuclide- Image of water flowing from an outdoor

basics-radon>. All three of these elements can faucet.

dissolve in water, which means they can Source: U.S. Centers for Disease Control and

accumulate in wells. If the soil and rocks Prevention

surrounding a well have high enough
concentrations of radionuclides, the well water may contain levels that exceed the EPA’s
standards.

SRS A T - -

Well water should be tested every three
<https://epa.gov/sites/default/

files/2019-02/
water are available online, in hardware private_wells_well_diagram.jpg>

years for radionuclides. Kits for testing well

r oW N\

stores, and from many state governments.

Electrical
There are different kinds of tests for ‘

different radionuclides in well water. Ask
your local drinking water office or your
local radiation control program for the tests
that are most useful to your area. You can
find contact information for your state’s
radiation control program on the

Conference of Radiation Control Program
Directors (CRCPD) [ <https://www.crcpd.org/

This picture shows how a private well at a

home pumps water from the groundwater
mpage/map> website. aquifer into a pressure tank, which provides

the water to a household or building.
If you discover that you need a treatment

system, radionuclides can be removed from

water by installing a treatment system at the tap. These filtration systems are called
Point of Use (POU) systems. Several types of POU systems are available. Two types that
the EPA has found to work well are ion exchange and reverse osmosis. Often, they
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collect too much radiation to be disposed of with ordinary trash. The company that
installs the POU system or state radiation and solid waste offices will be able to help
well owners with proper disposal guidelines.

What You Can Do

¢ Treat your drinking well water if necessary. If your well water needs to be treated,
there are several organizations that can help you pick the best treatment:
o Water Quality Association [ <https://wqa.org/>
o The National Groundwater Association [ <http://www.ngwa.org/pages/default.aspx>

o Wellowners.org [4 <http://wellowner.org/>

Where to Learn More

The U.S. Environmental Protection Agency (EPA)

The EPAis the United States’ regulatory agency for clean water. While the Agency
does not regulate private wells, it maintains many resources that are available to
better understand how different drinking water programs work.

Private Drinking Water Wells <https://epa.gov/privatewells>
This webpage provides information about private drinking water well issues like
water safety, health risks, and where can you go for additional information.

Summary of the Clean Water Act <https://epa.gov/laws-regulations/summary-clean-water-act>
This webpage shows a summary and the history of the Clean Water Act (CWA) and
provides links to information about the EPA’s role in CWA enforcement.

Basic Information about Radionuclides in Drinking Water <https://epa.gov/dwreginfo/
radionuclides-rule>

This webpage shows basic information about radionuclides in drinking water,
including possible health risks of radionuclides and other contaminants.

Safe Drinking Water Act <https://epa.gov/laws-regulations/summary-safe-drinking-water-act>
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This webpage contains links to basic information and fact sheets on the Safe
Drinking Water Act.

Radon <https://epa.gov/radon>
This webpage provides links to resources, information, and the EPA guidance on
radon in homes and businesses.

Radionuclide Basics: Radon <https://epa.gov/radiation/radionuclide-basics-radon>
This webpage provides information about radon in the environment.

The U.S. Department of Health and Human Services
(HHS), the Centers for Disease Control and
Prevention (CDC)

Because of its role as a public health agency, the CDC maintains resources related
to radon in drinking water on their website.

Radon and Drinking Water from Private Wells [ <https://www.cdc.gov/drinking-water/
safety/index.html>

This webpage provides health-related information about radon and drinking
water.

The U.S. Department of the Interior (DOI), the U.S.
Geological Survey (USGS), National Water-Quality
Assessment (NAWQA) Program

In 1991, Congress established the NAWQA to address where, when, why, and how
the Nation's water quality has changed, or is likely to change in the future, in
response to human activities and natural factors. This includes studies on natural
radionuclides in groundwater.

Quality of Water from Domestic Wells in the United States [ <http://water.usgs.gov/
nawgqa/studies/domestic_wells/>

This webpage provides information about the NAWQA program's water quality
assessments.

Radium Frequently Asked Questions [ <http://water.usgs.gov/nawqga/trace/radium/

ra_fag.html>

https://www.epa.gov/radtown/natural-radionuclides-private-wells#about...
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This webpage shares answers to frequently asked questions about radium in well
water and discusses health effects, drinking water limits, testing for and how to
remove radionuclides from well water.

The States

Each state has different policies on well water quality. Some states do not
regulate private wells. Check with your local or state office of environmental
protection to learn more.

Facts: Private Well Testing (PDF) [ <http://www.atlantic-county.org/documents/health-
topics/well_testing_facts.pdf>(896.73 K)

New Jersey Department of Health and Senior Services

This document offers information on contaminated private well water in the state
of New Jersey and lists how to reduce contaminants if they are discovered.

Radium in Drinking Water [ <https://www.idph.state.il.us/envhealth/factsheets/radium.htm>
Illinois Department of Public Health

This webpage provides an overview of radium and drinking water concerns
regarding radium.

Last updated on October 28,2024
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<EPA

Home <https://epa.gov/>
epa.gov/radtown/explore-sources-radiation-neighborhood>

radiation-sources-house>

RadTown <https://epa.gov/radtown>

Neighborhood <https://
House <https://epa.gov/radtown/

Natural Radionuclides in

Public Drinking Water

Public drinking water systems in the United States
must ensure that the water they provide to their
customers meet all federal, state, and local drinking
water standards. Natural radionuclides are a
potential hazard.

On this page:

e About Natural Radionuclides in Public Drinking
Water

e What you cando

e Where to learn more

About Natural
Radionuclides in Public
Drinking Water

Public drinking water suppliers make sure that the
water they deliver to the publicis safe for
consumption. They regularly test the water and use
filters or other methods to remove chemicals and

Radiation
Facts

Public drinking
water systems test
and filter out
contaminants,
including
radionuclides.

The EPA sets limits,
called Maximum
Contaminant
Levels (MCLs), for
radionuclides in
public drinking
water under the
Safe Drinking
Water Act <https://

epa.gov/sdwa>.

https://www.epa.gov/radtown/natural-radionuclides-public-drinking-water
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natural radionuclides that can get into water from the soil.

Many of the contaminants found in public
drinking water sources occur naturally. For
example, radioactive radium and uranium
are found in small amounts in almost all
rock and soil, and can dissolve in water.

Radon, a radioactive gas, created through
the decay of radium, can also naturally This picture shows a large red building behind

occur in groundwater. If it is not removed, a large rectangular pond of water, called a

. . . flocculation tank. Flocculation tanks are used
radon in water can be released into the air ) o
to help filter drinking water.

as you shower or use water for other tasks
like washing dishes or doing laundry.

Drinking water suppliers prevent water sources from becoming contaminated by:

e Identifying the path that water travels
<https://epa.gov/sites/default/

files/2019-02/istock-water-treatment-
plant-150res.jpg>

to reach the drinking water system to
determine areas where drinking water

could become contaminated. .

¢ Preparing for emergencies, such as a
flood or spill that could threaten the
drinking water supply.

e Participating in voluntary programs that Water treatment plant worker.
help keep contaminants out of drinking
water. These programs include educating the public and helping businesses
understand how to properly dispose of wastes that could contaminate water.

What You Can Do
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e Stay informed. Public water systems follow laws that protect the public from

radionuclides in drinking water. Stay informed by reading your public water
system's annual Consumer Confidence Reports. These reports will help you
understand where your water comes from. In addition, it should explain whether
radionuclides have been detected in your water and how the water supplier treats
and delivers water to your household.

https://www.epa.gov/radtown/natural-radionuclides-public-drinking-water

Where to Learn More

The U.S. Environmental Protection Agency (EPA)

The EPAis the United States’ regulatory agency for clean water. Many resources
are available to better understand how different drinking water programs work.

Public Drinking Water Systems Programs <https://epa.gov/dwreginfo/information-about-
public-water-systems>

This webpage provides information and links to additional resources regarding
drinking water safety standards.

Summary of the Clean Water Act <https://epa.gov/laws-regulations/summary-clean-water-act>
This webpage shows the history and a summary of the Clean Water Act (CWA) and
provides links to information regarding the EPA’s role in CWA enforcement.

Drinking Water Contaminants: Radionuclides <https://epa.gov/dwreginfo/drinking-water-
regulations>

This webpage shows basic information about contaminants in drinking water,
including possible health risks of radionuclides.

Safe Drinking Water Act <https://epa.gov/sdwa>
This webpage contains links to basic information and fact sheets on the Safe
Drinking Water Act.

Radon <https://epa.gov/radon>

This webpage provides information about radon and provides answers to
frequently asked questions about radon, including what you can do about high
radon levels in your home.
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The Conference of Radiation Control Program
Directors (CRCPD)

CRCPD is a nonprofit non-governmental professional organization dedicated to
radiation protection.

State Radiation Protection Programs [4 <https://www.crcpd.org/mpage/map>
This webpage provides links and contact information for each state's Radiation
Control Program office.

The National Radon Safety Board (NRSB)

The NRSB certification program offers independent certification, accreditation,
and approval for various categories of radon service providers.

Welcome to the National Radon Safety Board [} <http://www.nrsb.org/>
This webpage links to radon-related websites, including information on radon
detecting services and devices.

https://www.epa.gov/radtown/natural-radionuclides-public-drinking-water
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