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Presentation Overview

Basic radiation discussion 
Biological effects of radiation
Managing worker exposure at the 
WVDP
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Health Effects of Radiation: will apply to 
any human exposure to ionizing radiation, 
including:

•Naturally occurring radiation

•Radiation from human activities such as:

•Waste sites

•Power plants

•Weapons testing
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The Parts of the Atom...

Charge

Location Importance to 
the Atom
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Atoms (if you could magnify):

Some atoms are stable

Some atoms are unstable (radioactive): --Natural

--Manmade
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•• Radioactivity:: the process whereby unstable atoms try to 
become stable by emitting radiation

•• Radiation:: energy  in the form of waves or particles given 
off from an unstable atom

•• Radioactive Material: anything that contains unstable
atoms which give off radiation

•• Radioactive Contamination: radioactive material in an 
unwanted or undesignated place 

•• Decay: process of radioactive atoms releasing radiation   
over a period of time and becoming stable (also called disintegration)

•• Half Life: the time it takes for a group of atoms to decay to half of 
their original activity

Radiological Terminology
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RADIOACTIVE EMISSION:

Alpha particle

Beta particle

Gamma ray

37 billion/second = 1 Curie
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RADIATION EXPOSURE or DOSE:

Alpha particle

Beta particle

Gamma ray

1 rem = a measure of exposure or dose

1/1000 of 1 rem = 1 millirem  (1 mrem)
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Penetrating power in living tissue:
ALPHA:  Less than 1 millimeter

BETA:  Several millimeters

GAMMA:  Very penetrating
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INTERNAL EXPOSURE:

• Ingested

•Inhaled

For example:

•Potassium-40

•Radioactive iodine

•Strontium-90

•Radon

Important difference between RADIOACTIVITY and RADIOACTIVE MATERIAL

EXPOSURE PATHWAY = how radioactive material gets into the body
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Ionizing RadiationIonizing Radiation
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Ionizing RadiationIonizing Radiation
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Ionizing RadiationIonizing Radiation
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Ionizing RadiationIonizing Radiation
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RRAADD
ReRemm

RoentRoentggenen
GammaGamma in airin air

Exposure to soft tissue in Exposure to soft tissue in ManMan
RAD x QF = RemRAD x QF = Rem

AnyAny Radiation inRadiation in anyany materialmaterial

Measurement Terminology
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How long was Bob in the area ??How long was Bob in the area ??

DoseDose is the amount of exposure receivedis the amount of exposure received
Bob picked up 5 mRemBob picked up 5 mRem

Dose rateDose rate is how quickly it is deliveredis how quickly it is delivered
The area radiation  level is 10 mRem/hrThe area radiation  level is 10 mRem/hr

30 min30 min

Dose & Dose Rate
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Sources of Radiation in Our 
Environment
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Cosmic

Radon Terrestrial

Internal

Natural Radiation Sources
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Man-Made Radiation Sources

Medical radiation

Tobacco Products
Building Materials
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Radiological Dose from 
“Everyday” Sources

Smoke detector 1 mrem/yr
Building masonry 7 mrem/yr
Cigarettes (1-1/2 pack/day) 1,300 mrem/yr
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Cosmic
28 mrem Terrestrial

28 mrem

Internal
40 mrem

NaturalNatural

Man MadeMan Made

Medical
40 mrem

Nuclear Medicine
14 mrem

Consumer Products
10 mrem

Other
3 mrem

Radon
200 mrem

Average Annual Dose
360 mrem
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Biological Effects
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Membrane

Cytoplasm Organelles

Nucleus

Effects of Radiation on Cells

Ionization of the atoms that make up the 
cells is the cause of damage to the body. 
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Cell Damage From Radiation 
Exposure

No damage
Cells damaged but repair and operate 
normally
Cells damaged and operate abnormally
Cells die as a result of damage
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Acute Exposure

Large dose of radiation 
received in a short period 
of time
Depending on amount, 
may result in temporary 
blood changes, radiation 
sickness, (loss of hair, 
vomiting and diarrhea) 
and even death
Example: Accident 
condition
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Chronic Exposure

Low-level of radiation exposure 
received over a long period of time, 
with no obvious effect
Example: Natural background
Associated health effect: Cancer
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Somatic effects
Affect the individual

Prompt
Delayed

Cancer
Cataracts
Life shortening

Heritable Effects
affect the offspring

– observed in plants                  
and animals

GeneticEffects
18760_28

Factors Affecting Biological 
Damage

Total dose
Dose rate
Radiation type
Area of exposure
Cell sensitivity
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Exposure Limits at the WVDP

Worker exposure limits will be specific 
to work being performed
Three dose limits on site

100 mrem:    Non-badged & general public 
500 mrem:    Support staff
1000 mrem:  Operations (workers)   

18760_30

For radiation exposure, how does 
the EFFECT vary with the DOSE?

100,000 rem

10,000 rem

1,000 rem

100 rem

10 rem

1000 mrem = 1 rem

100 mrem

10 mrem

1 mrem

Death within minutes after exposure

Death within hours after exposure

50% death rate within 30 days

POSSIBILITY

OF

CANCER

At HIGH doses:  The higher the dose, the more SEVERE the effect.

At LOW doses:  The higher the dose, the more PROBABLE the effect.
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18760_32
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RADIOACTIVE EMISSION:

Alpha particle

Beta particle

Gamma ray

37 billion/second = 1 Curie
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RADIOACTIVE EXPOSURE or DOSE:

Alpha particle

Beta particle

Gamma ray

1 rem = a measure of exposure or dose

1/1000 of 1 rem = 1 millirem  (1 mrem)
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Penetrating power in living tissue:
ALPHA:  Less than 1 millimeter

BETA:  Several millimeters

GAMMA:  Very penetrating
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INTERNAL EXPOSURE:

• Ingested

•Inhaled

For example:

•Potassium-40

•Radioactive iodine

•Strontium-90

•Radon

Important difference between RADIOACTIVITY and RADIOACTIVE MATERIAL

EXPOSURE PATHWAY = how radioactive material gets into the body


