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What is Background Radiation?What is Background Radiation?

• Background radiation is all around us!  It’s 
energy that we all are exposed to from living 
on Earth

• Our world is radioactive and has been since 
the beginning

• There are over 60 radioactive elements in 
nature, in three basic categories:
– Primordial (of the earth)
– Cosmogenic (from space)

– Human Produced
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What is Radiation?What is Radiation?

• Radiation is the emission of energy and can 
have many forms 

Ionizing Radiation
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Where Does Ionizing Radiation Where Does Ionizing Radiation 
Come From?Come From?

• Ionizing radiation comes from many sources
• The sources are both natural and man-made
• On average, people in the U.S. receive about 360 

mrem/yr  (a measure of radiation dose)

Radon
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Natural Background RadiationNatural Background Radiation
(from NCRP Report 93)(from NCRP Report 93)

• Cosmic - from the sun and outer space         - 28 mrem/yr

• Terrestrial - from the earth’s crust               - 28 mrem/yr

• Radon - from radium in the soil                    - 200 mrem/yr

• Internal - from natural sources in the body   - 39  mrem/yr
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ManMan--Made Radiation SourcesMade Radiation Sources
(from NCRP Report 93)(from NCRP Report 93)

• Medical radiation -53 mrem/yr
• Consumer products -10 mrem/yr
• Industrial uses -less than 3 mrem/yr
• Testing of nuclear weapons -less than 1 mrem/yr
• Nuclear power -less than 1 mrem/yr
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Consumer Products Consumer Products 
Containing RadioactivityContaining Radioactivity

• Smoke Detectors
• Watches and 

Clocks
• Ceramics and 

Pottery
• Fertilizers

• Lantern Mantles
• Food
• Certain Types of 

Glass
• Antique 

‘Curatives’
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Background Radiation in Southern NJBackground Radiation in Southern NJ

• Radium and Radon are very common radioactive 
natural products in Southern NJ

• Concentrations of Radium (Ra-226/-228) and Radon 
(Rn-222) in soils and groundwater are unusually high 
due to the region’s geology 

• USGS studied groundwater conditions between 1988 –
1996:
– 33% of samples had Total Ra > EPA MCL (5 pCi/L)
– 14% of samples had Gross Alpha > EPA MCL (15 

pCi/L)
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Background Radiation in Southern NJBackground Radiation in Southern NJ

DuPont Chambers 
Works Site
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Radionuclides of Concern Radionuclides of Concern 
at DuPont Chambers Worksat DuPont Chambers Works

• All Radionuclides of Concern at DuPont 
Chambers Works are also found in nature
– Uranium Isotopes (U-238, U-235, U-234)
– Thorium-230 (Th-230)
– Radium-226 (Ra-226)

• All sample results for Soils, Groundwater, and 
Debris have to be corrected for natural 
background contributions
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Background Levels at Background Levels at 
DuPont Chambers WorksDuPont Chambers Works

ND0.580.75pCi/LGroundwater

1.281.792.99pCi/gSoil

ThTh--
230230

RaRa--
226226

Total Total 
UU

UnitsUnitsMatrixMatrix

Note:  Total U = U-234 + U-235 + U-238

• 20 Soil and 10 Groundwater Samples collected
• Samples taken in areas unaffected by MED
• Onsite background levels are actually lower than 

offsite due to large quantities of fill material 
used to develop Chambers Works
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Additional Sources of InformationAdditional Sources of Information

• USGS NJ Groundwater Fact Sheet
–http://nj.usgs.gov/publications/FS/fs-062-

98.pdf 
• Health Physics Society – Ask the Experts

–http://hps.org/publicinformation/ate/cat10.html
• EPA – Naturally-Occurring Radiation: Overview

–http://www.epa.gov/radiation/natural-radiation-
overview.html

• IAEA – Radiation, People, and the Environment
–http://www.iaea.org/Publications/Booklets/RadP

eopleEnv/index.html
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QUESTIONS ??QUESTIONS ??


