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For over three decades, Northern States Power Co. (now Xcel Energy) has 
owned nuclear power plants in the State of Minnesota.  These plants, now 
operated by Nuclear Management, Inc., dispose of nuclear waste by releasing 
radioactive materials into the environment.  Gaseous and liquid wastes are 
routinely discharged.  
 
At issue is whether disposal practices for these wastes result in adverse public 
health impacts that are significantly greater that the public health impacts of 
other industries deemed by society to be safe.  This issue is complicated by 
the ability of nuclear wastes to cause adverse impacts into the distant future.   
 
This fact sheet provides information about the relative scale of hazard 
associated with a given level of exposure to radioactive material, and about 
the basis for establishing maximum permissible levels of exposure.   
 
Adequate radiation monitoring is central to any credible examination of health 
affects arising out of exposure to radiation emitted by nuclear power plants.  
To be adequate, radiation monitoring must include data that accurately 
describes all planned as well as accidental radiation releases, knowledge of 
meteorological conditions during and after radiation releases, and an ability to 
track released radiation as it migrates through the environment and into 
ecosystems.  Unfortunately, there are no nuclear power plant radiation 
monitoring programs that track radiation that is released.  Protecting public 
health therefore requires a re-evaluation of radiation monitoring protocol for 
nuclear power plants.      
 
 
     www.nawo.org 
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Understanding Biological Effects 
 
Biological cells are subject to radiation damage via 
direct and indirect mechanisms.  Tissue is affected 
directly when radiation interacts with cell nuclei to 
break important molecular chains, e.g., the DNA 
required for cell production.  This type of damage is 
generally not repairable.   
 
 
Indirect damage mechanisms break less critical 
molecules, like water molecules, into reactive parts, 
which in turn undergo detrimental chemical reactions 
with DNA, protein, or other important molecules.  
Since diffusion processes control such damage, 
natural defense mechanisms of the whole body have 
some opportunity to act to reduce the effects. 
 
Cell damage tends to be the greatest in cells which are 
multiplying most rapidly.  This establishes the 
following hierarchy of highest to lowest 
susceptibility: fetal, lymph, blood, bone, nerve, brain, 
and muscle. 
   

Prompt Effects of Exposure 
 
When a massive dose of whole-body radiation is 
received instantaneously, or when the exposure is 
received predominantly in the first few days, as in the 
case of external radiation from fresh fission products, 
symptoms of acute radiation injury may be seen as 
early as a few hours after exposure.  Symptoms will 
follow a course dependent on the size of the dose 
received.  Relatively minor clinical effects of acute 
ionizing radiation occur at doses less than 100 rem.  
But fatalities are about 50% occur when dosages are 
in the range of 400-500 rem.  As the whole-body dose 
approaches 1,000 rem, fatalities approach 100%.  
Prompt effect signs and symptoms include epilation, 
sore throat, hemorrhage, purpura, petechia, and 
diarrhea.  There would also be injury to the blood-
forming organs, the gastrointestinal tract and central 
nervous system.   

 
What Do Scientists Need to Know 

When They Study Radiation Effects 
on Humans? 

 
Since 1942, a great amount of research has been 
directed toward understanding both the mechanisms 
of radiation injury and the ecological relationships 
that exist in an environment contaminated with 
radioactive material.  From this work, we know that 
ionizing radiation can produce sterility, damage to 
blood-forming tissues, and in the case of high levels 
of radiation exposure, a complex of symptoms that 
came to be known as the acute radiation syndrome.   
 
To further their knowledge of radiation effects, 
scientists consider the following: 
 
1. Whether the source of radiation is external to the 

body (as in the case of exposure to medical X 
rays) or is an internally deposited radionuclide 
(as in the case of radioiodine in the thyroid). 

 
2. Whether the dose was from a relatively massive 

exposure delivered in a short period of time (less 
than a few days) or was delivered in small 
amounts over longer periods of time, which may 
extend over many years. 

 
3. Whether the effects appear soon after 

exposure ("acute effects") or are delayed for 
months or years ("delayed effects"). 
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                  Delayed Effects of Exposure 
 
 
The delayed effects of radiation may not appear for 
several decades after exposure, and can result either 
from massive doses that have caused prompt effects 
or from relatively small exposures repeated over an 
extended period of time.  Effects that develop in the 
exposed individual are referred to as somatic effects, 
to differentiate from genetic effects.  Radiation injury 
can also occur in a developing fetus, which is 
considered a somatic rather than genetic effect.  
 

Delayed effects of large acute doses 
and of comparable chronic doses 

include: 
 
• leukemia and cancers: For example, bone cancer 

(attributed to ingested radioelements that are 
chemically similar to calcium and deposited in 
bone), lung cancer (attributed to inhaled 
radioactive particles), thyroid cancer, and breast 
cancer; 

 
• cataracts (attributed to exposure of the lens of the 

eye to relatively high doses of X rays, gamma 
rays, beta particles, or neutrons); 

 
• blood disorders; and 
 
• shortened lifespan. 
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Studying Past And Potential 
Future Releases 

 
 
Experts in many fields must answer important 
questions about how much radioactive material 
could have reached people.  Nuclear engineers 
determine the source of radioactive releases.  
Monitoring experts trace the pathways of these 
releases in the environment, and health physicists 
evaluate the doses persons might have received. 
 
Many people in reactor communities are concerned 
that nuclear facilities have or will affect their health.  
To address radiation related health concerns, better 
monitoring in necessary to provide reasonable 
estimates the radiation doses people in the 
potentially affected area have received or will 
potentially receive.  Without reasonable dose 
estimates, it is not possible to scientifically establish 
possible causes of observed health effects.   
 



���	��(�����
���
	������������	��(�����
���
	������������	��(�����
���
	������������	��(�����
���
	���������������

 

�)���(���*#(���)���(���*#(���)���(���*#(���)���(���*#(������
�(����)++*#���(����)++*#���(����)++*#���(����)++*#������
�)�,)-�./0��)�,)-�./0��)�,)-�./0��)�,)-�./0�����

1(����1�)'������1(����1�)'������1(����1�)'������1(����1�)'����������
22304223042230422304����

52.52.52.52.6666//3//3//3//36666785.785.785.785.����
www.nawo.org                �                gwillc@nawo.org 


