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Background Radiation:  Naturally occurring radio-
activity in the environment; principally radiation 
from cosmogenic origin and radionuclides that occur 
naturally in the earth's crust. 
 
Becquerel (Bq): Another measure of radioactive 
decay.  1 Bq = 37,000,000,000 Ci. 
 
Beta Particle:  A negatively or positively charged 
particle with a mass equivalent to an electron that is 
emitted from the nucleus of an atom.  A beta particle 
can be stopped by a thin sheet of aluminum. 
 
Body Burden:  The quantity of a specific radionu-
clide present in the human body at a given time. 
 
Chief Determining Organ: The main organ of a per-
son where radiation sickness would manifest itself. 
 
Chronic (Protracted) Exposure:  Exposure to radia-
tion received over a long period of time. 
 
Concentration Guide:  The average concentration of 
a given radionuclide in air or water that could be in-
haled or consumed continuously without exceeding 
the radiation protection standard. 
 
Contamination (Radiological/Radioactive):  Radio-
active material anywhere it is not wanted. 
 
Coulomb: The amount of electric charge conveyed 
by 1 amperer in 1 second. 
 
Curie (Ci): Defined as the amount of radioactive 
material in which 37,000,000,000 atoms are decay-
ing each second. 
 
 
 

Absorbed dose:  The amount of energy deposited by 
radiation in a given amount of material.  The unit of 
absorbed dose is the "rad".  One rad is equal to 100 
erg of energy deposited per gram of absorbing mate-
rial. (See dose equivalent). 
 
Activation product: A material made radioactive by 
exposure to neutrons in a nuclear reactor. 
 
Acute Exposure:  Exposure to radiation received in a 
short period of time, such as a one-time or single-
event exposure. 
 
Aquifer:  An underground formation through which 
ground water percolates.  A confined aquifer is 
bounded above and below by impermeable layers of 
rock.  Ground water in the confined aquifer is under 
pressure.  An unconfined aquifer contains ground 
water that is not confined by impermeable rocks.  
The pressure in the unconfined aquifer is equal to 
that of the atmosphere. 
 
ALARA:  Stands for As Low As Reasonably 
Achievable, meaning using any activity, technique, 
or device to minimize exposure to ionizing radiation. 
 
Alpha Particle:  A positively charged particle with a 
mass equivalent to a helium nucleus that is emitted 
by certain radionuclides.  Alpha particles can be 
stopped by a sheet of paper. 
 
Atom:  A combination of at least one proton and one 
electron.  Most atoms are neutral, and have no elec-
trical charge. 
 
Average resident: A hypothetical adult resident of a 
town or city or community, whose diet is repre-
sentative of the results of a survey taken at a specific 
time or year. 
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and the legs from the knees to the tips of the toes.  As 
of January 1, 1994, the elbows and knees are part of 
the whole-body. 
 
Fallout:  Debris, including radioactive materials, that 
is formed during the detonation of a nuclear device 
and released into the earth's atmosphere.  This debris 
is eventually deposited on the earth's surface. 
 
"Fence-Post" Dose:  The dose calculated for a hypo-
thetical person residing at a nuclear facility boundary. 
 
Fission:  The splitting of a nucleus into two or more 
new nuclides.  When a uranium atom is split, large 
amounts of energy and one or more neutrons are re-
leased.  Released neutrons strike the nucleus of 
nearby uranium atoms, causing them to split, and a 
fission chain-reaction is underway. 
 
Flea (Radioactive):  A small particle of highly radio-
active material as a contaminant. 
 
Gamma Rays:  A penetrating form of electromag-
netic radiation emitted from the nucleus.  Heavy 
shielding such as lead or concrete may be required to 
reduce exposure from a gamma-emitting source. 
 
GI Tract:  Gastrointestinal tract. 
 
Ground Water:  A subsurface body of water that satu-
rates and flows through the soil. 
 
Gray (Gy): A new unit of radiation absorbed dose 
(rad).  1 Gy = 1 joule deposited in one kilogram of 
tissue. 
 
Half-Life:  The time required for a radionuclide to 
lose 50 percent of its activity by radioactive decay. 
 
Internal Dose:  The dose received by an individual 
from radionuclides deposited inside the person's body 
through ingestion or inhalation.   
 
Internal emitters:  Radionuclides deposited inside the 
human body. 

Dose Equivalent: Expresses doses from different 
types of radiation on a common biological effects 
basis.  It is the product of the actual absorbed dose 
(rad) and certain modifying factors.  The unit of dose 
equivalent is the "rem" (roentgen equivalent man). 
The "mrem" is one-thousandth of a rem. 
 
Dose Model:  A mathematical method for systemati-
cally calculating the dose received by individuals; 
takes into account all the radionuclides present and 
possible environmental pathways that lead to man. 
 
Dosimeter: Device to measure radiation exposure. 
 
Dyne:  The force which, applied to a mass of one 
gram, produces an acceleration of 1 centimeter per 
second per second. 
 
Effluent:  A liquid or gaseous stream that is dis-
charged from a facility. 
 
Effluent Monitoring:  Sampling and measuring spe-
cific liquid or gaseous effluent streams for the pres-
ence of pollutants. 
 
Environmental transport:  The movement of ra-
dionuclides through the environment.  En-
vironmental transport models are used to mathemati-
cally describe the behavior of radionuclides that lead 
to the exposure of people. 
 
Erg:  The unit of energy equal to the work done by a 
force of  1 dyne acting through a distance of 1 centi-
meter.   
 
Exposure:  The measure of ionization produced in 
air by X- or gamma-radiation.  Measured in units of 
roentgens, "R".  The "mR" is one-thousandth of an 
R. 
 
External Dose:  The dose received by an individual 
from radiation sources outside the person's body. 
 
Extremity Exposure:  Exposure to ionizing radiation 
of the arms from the elbows to the tips of the fingers 



 
Ion:  An atom in which the number of electrons 
and protons is uneven, giving the atom an electric 
charge. 
 
Ionizing Radiation:  Radiation with the capacity to 
ionize atoms:  to disassociate an electron from its 
parent atom. 
 
Isotope:  Different nuclei of the same chemical 
element that are distinguished by having different 
numbers of neutrons in the nucleus. 
 
Maximum (or maximally exposed) individual:  A 
hypothetical member of the public that resides at a 
location outside the boundary of a nuclear facility 
where the individual's dose resulting from the re-
lease of radioactive gaseous and liquid effluents 
would be the greatest. 
 
Maximum Pathway:  An environmental transport 
pathway that produces the highest possible pro-
jected dose to a hypothetical individual in the gen-
eral population. 
 
Maximum Permissible Concentration (MPC):  The 
average concentration of a given radionuclide in 
air or water that an individual can inhale or con-
sume without exceeding an established radiation 
dose limit. 
 
Maximum Permissible Rate of Intake (MPRI):  
The rate of intake of a given radionuclide by an 
individual that could be continued for 50 years 
without exceeding an established radiation dose 
limit standard. 
 
Neutrons:  They are particles that, with protons, 
form the nuclei of atoms.  When free from the nu-
cleus, they can transmit energy as kinetic energy.  
There are two major types of neutrons, fast and 
slow.  Fast neutrons are moving rapidly and, when 
they strike a nucleus of an atom, they will give up 
some of their energy. 
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Offsite:  Any place outside the boundary of the nu-
clear facility. 
 
Population Dose:  An estimation of the collective 
dose to a given group of people.  It is the sum of in-
dividual doses (rem) for the defined population 
group.  Expressed in units of man-rem or person-
rem. 
 
Prompt Somatic Effects:  The effects of radiation 
exposure observed in the exposed individual soon 
after exposure (acute somatic effects). 
 
Proton:  Positively-charged particles that are bound 
to an atom's center or nucleus. 
 
Rad: Radiation Absorbed Dose. 
 
Radioactive Decay:  See radioactivity. 
 
Radiation:  A type of electromagnetic field, often 
produced when atoms or molecules loses energy. 
 
Radiation Dose Standard:  Maximum allowable dose 
a worker or the general population can receive, as 
established by a regulatory organization. 
 
Radioactivity:  A property of certain nuclides that 
spontaneously emit charged particles or photons. 
 
Radioisotope:  A radioactive isotope of a specified 
element (Carbon-14 is a radioisotope of carbon). 
 
Radiological Survey:  A survey using instrumenta-
tion to determine the presence of ionizing radiation 
or radioactive contamination. 
 
Radionuclide:  A radioactive nuclide. 
 
Rem: Roentgen Equivalent Man. 
 
Representative Diet:  A diet of milk and produce 
identified to contain on a year-round basis the levels 
of radionuclides that were measured during the 
growing season. 



 
Roentgen (R):   Another unit of Radiation Absorbed 
Dose.  1 R = 93 ergs per gram of tissue. 
 
Sievert (Sv): A new unit of Roentgen Equivalent 
Man (rem).  1 Sv = 100 rem. 
 
Somatic Effects:  The effects of radiation exposure 
observed in the exposed individual. 
 
Source Term:  The types and quantity of radionuclides 
released from a facility. 
 
Stay Time:  The length of time the individual spends 
in the exposure field. 
 
Syndrome Symptoms;  The level of exposure (dose) at 
which a radiation syndrome should appear in most 
individuals. 
 
Tolerance Level:  The maximum concentration of 
radionuclides on edible vegetation that if consumed 
by farm animals or people would not result in doses 
that exceed applicable radiation dose standards. 
 
Total-Body Dose:  The radiation dose to the entire 
human body.  It includes the dose from external 
sources and internally deposited radionuclides.  It is 
the same as whole-body dose. 
 
Whole-Body Counter:  A radiation detection instru-
ment that measures the quantity of gamma rays emit-
ted from a human body to determine the quantity of 
certain radionuclides present in the individual's body. 
 
X-Rays:  They are pure energy having no mass and 
no charge. They are part of the electromagnetic spec-
trum, as are light and microwaves, but with much 
shorter wavelengths and, therefore, the ability to 
transmit larger amounts of energy.  They are able to 
penetrate the human body and are commonly used to 
expose photographic film - the resulting image is the 
"shadow" of bone or tissue.   
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Units of Measurement  

for Radiation and Radioactivity:  
Old Units to New Units 

 
• The unit for measuring exposure to ionizing ra-

diation is the Roentgen (R). 
 

[roentgen (R) -> coulomb (C) per kilogram (kg)] 
 

1 R = 2.58 x 10-4 C/kg = .258 milli C/kg 
10 R = 2.58 x 10-3 C/kg = 2.58 milli C/kg 
100 R = 2.58 x 10-2 C/kg = 25.8 milli C/kg 

1 milli R = 2.58 x 10-7 C/kg 
 
• The units for measuring dose to ionizing radia-

tion are the "rad" and the "rem". [rem->sievert 
(Sv) and rad->gray (Gy)] 

 
1  rem =  0.01Sv                            1 rad= 0.93 R 
10 rem = 0.1 Sv                             1 rad = 100 Gy 
100 rem = 1 Sv                              1 Gy = 0.01 rad 
1 millirem = 0.1 milli Sv               1 Gy = 0.0093 R 
 
• The unit for measuring the amount of radioactiv-

ity is the curie (Ci) 
 

[curie (Ci) -> becquerel (Bq)] 
1 curie = 3.7 x 1010 dis/sec = 3.7 x 1010 Bq 
10 curie = 3.7 x 1011 dis/sec = 3.7 x 1011 Bq 
100 curie = 3.7 x 1012 dis/sec = 3.7 x 1012 Bq  
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