
 
 
During normal operation, nuclear power plants produce both gaseous and 
liquid wastes that must be routinely discharged directly to the environment.  
These wastes originate from radio-nuclides produced by fission and by 
activation of elements in the primary coolant of the reactor. 
 
Many people in reactor communities have legitimate concerns about the 
potential for these routinely released wastes to affect their health.  For all 
practical purposes, however, these concerns are dismissed by the nuclear 
industry, its regulators, and by public health officials: while nuclear operators 
report the number of curies for various radio-nuclides that they release, 
radiation monitoring around nuclear ����� plants is not sufficient to specify 
where released radiation goes.  
 
Radiation monitoring provides no information about where it may 
accumulate, or if people inhabit hot spots.  To take community concerns about 
radiation exposure seriously, background and baseline health and 
environmental conditions must be documented, and released radiation must be 
tracked.  Without such data, there is little foundation for population dose 
estimations and epidemiological assessments.  But data needed to understand 
impacts on the health and welfare of people exposed to routine releases of 
ionizing radiation nuclear power plants are not collected, and so concern 
about those impacts cannot rise above speculation. 
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When introduced into air or water, radio-nuclides are dispersed and diluted, 
spatially redistributed, and they ultimately accumulate in specific components 
of the environment.  A highly complex mosaic of physical, chemical, and 
biological factors governs the fate of radio-nuclides in the environment.  Of 
primary interest are rates of radionuclide movement in ecosystem 
components, mechanisms responsible for such movements, and degree of 
concentration of radio-nuclides within organic and inorganic components of 
ecological systems. 
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Different radioactive materials behave differently in 
the environment.  Also, radioactive substances deliver 
radiation doses to people in several ways, depending 
on whether they are outside or inside a person's body.  
And, all radioactive substances decay with time.  
Some radioactivity takes just seconds or days to disin-
tegrate.  Other takes years, centuries, or much longer.  
It is important to know how much time passed from 
the emission of the substances to the time when they 
delivered doses to people. 
 
How can farming practices and food habits 

affect doses that people received? 
 

The level of radioactivity that enters human food 
chains depends on where crops are grown and where 
milk cows are pastured.  The level of contamination 
also depends on when radioactive substances are 
released relative to cows grazing in a pasture, and 
crop growth and harvesting, and on weather 
conditions during and after release of the radiation. 
 

Can the way people move from place to 
place affect their radiation doses? 

 
Yes it can.  Millions of people are near nuclear power 
plants for periods of a few weeks to many years.  
Permanent residents live in the area for decades.  
Where people live, work, and engage in recreational 
and cultural activities, and for how long, will affect 
their doses. 
 
The study of these relationships between the source 
term and the resulting dose to man is called "pathway 
analysis". 
 

Wind and Moving Water Disperse 
Radioactive Materials 

  
Natural pathways, i.e., the wind and moving water, 
mobilize radioactive materials once they have been 
released into the environment by a nuclear power 
plant. 
 

Interest in the environmental behavior of radio-
nuclides is usually motivated by concern for the 
biological effects they induce or by the desire to 
understand geochemical and ecological processes 
through observations of radionuclide transport.  For 
example, nuclear power plants release radioactive 
lanthanum (a tin-white metal) and trace amounts of 
radioactive strontium (a silvery-white metal) to the 
environment.  
 
Lanthanum has a biological half-life of 500 days in 
the total body, 1000 days in the bones, and 400 days 
in the liver of humans.  Similarly, Strontium has a 
biological half-life of 13,000 days in the total body 
and 18,000 days in the bone.  Thus, in order to 
answer the question of biological effects, one must 
be able to predict 
  
• the movement and concentration of the material 

within the system of concern and 
 
•  the radiation or chemical toxicity of the 

expected concentrations to the biotic 
components of the system.   

 
To determine the approximate radiation dose one 
individual could receive, we must answer several 
questions: 

 
What are the sources of radioactive 

materials released from nuclear facilities?  
When and where have they been, or 

would they be released to the 
environment? 

 
n order to establish how radioactive material moved 
through the environment to reach people, one must 
know the amounts of radioactive substance released 
as a starting point.  Using computer simulation 
approaches, scientists are then able to estimate 
radiation doses to different groups of people. 
 

How can doses to people be affected by 
the movement or transport of the 

 radioactive materials? 



Releases to the atmosphere 
 
Radioactive releases in the air can contribute to 
radiation exposure through two primary pathways:
  
• External exposures by direct radiation from 

radio-nuclides released to the air or deposited 
on the ground, and  

 
•  Internal exposure due to inhalation and               

ingestion of radioactive material. 
 
The magnitude of exposure is dependent on many 
factors related to atmospheric dispersion and 
deposition process.  The wind dilutes and spreads 
radioactive material around.  How and where this 
radioactive material goes depends, among many 
factors, on wind speed and direction, and on rain 
or snowfall.  Potentially contaminated areas will 
usually be closest to release points or where 
airborne plumes move near the ground. 
 

Releases to the aquatic environment 
 
Nuclear reactors use significant amounts of water 
and, in the process of operation, radioactive 
materials are released directly into the nearby 
rivers, lakes or oceans that provide the plant with 
cooling water.  Other radioactive materials will 
reach water bodies from airborne releases and 
contaminated groundwater. 
 
As contaminated water leaves a reactor, it is 
diluted by the large amounts of water from the 
river, lake or ocean.  In addition, short and long-
lived radio-nuclides degrade, decay, or are 
transformed in this process, but not necessarily to 
a level of no health concern to the exposed 
population.  Furthermore, river-bottom sediments 
interact with radio-nuclides, and radionuclide 
transport in surface water can slow down or 
increase temporarily, depending on the adsorption 
or de-sorption of radio-nuclides onto or from river 
sediments. 
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Releases to the soil and ground water 
 
Contamination of soil and groundwater occurs 
through routine discharges into the ground and 
surface water.  There is potential for additional 
contamination through accidental discharges, 
including: 
 
•  Leaks from the nuclear related activities; 
•  Spills during handling; 
•  Breach of the dry cask storage system; and 
•  Seepage from storage ponds and leaky tanks. 
 
Rainfall, snow melt, and the routine discharges 
move radioactive contamination through the soil into 
the subsurface water.  Records from monitoring 
wells show that radioactive materials in the ground 
water spread slowly.  This movement is much 
slower than airborne or surface water transport.   
 
Contaminated ground water can pose a health risk in 
two ways.  First, directly by consumption of 
contaminated well water; second, indirectly by slow 
seepage of contaminated ground water into river 
systems. 
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