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About Uranium Mining 
 
 
How is uranium mined? 
 
Uranium ore is removed from the ground in one of three ways depending on the characteristics 
of the deposit. Uranium deposits close to the surface can be recovered using the open pit mining 
method, and underground mining methods are used for deep deposits. In some circumstances the 
ore may be mined by in-situ recovery, a process that dissolves the uranium while still 
underground and then pumps a uranium-bearing solution to the surface. In Nunavut the only 
mining proposal to date is an open pit proposal. 
 

  
The Key Lake Mine and Rabbit Lake mines in Saskatchewan 

 
When uranium ore is found near the surface, generally less than 100 metres deep, it is typically 
removed by the open pit mining method. Open pit mining begins by digging away the dirt and 
rock on top. Then a pit is dug to access the uranium. The walls of the pit are mined in a series of 
benches to prevent them from collapsing. To mine each bench, holes are drilled into the rock and 
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loaded with explosives, which are detonated to break up the rock. The resulting broken rock is 
then hauled to the surface in large trucks that carry up to 200 tonnes of material at a time.  
 
What is uranium milling? 
 
The milling process involves crushing and pulverizing the rock into very fine fragments and 
adding water to create a slurry. This slurry is then mixed with sulphuric acid or an alkaline 
solution to release the uranium from the host rock. Normally approximately 95–98% of the 
uranium can be recovered from the host rock. From this acid or alkaline solution, uranium oxide 
or yellowcake is precipitated. This is still not the purest form, and the uranium has to be sent to 
another plant to enrich it. The remaining rock slurry is pumped to a tailings dam. These tailings 
are exposed to the surface and heavy metals can be released into the environment. The 
yellowcake is packaged into special steel drums similar in size to oil barrels.  
 

 
[Diagram from http://www.eia.doe.gov/cneaf/nuclear/page/uran_enrich_fuel/uraniummill.html] 

  
What are the health hazards of uranium mining? 
 
Several studies have indicated an increased incidence of skin cancer, stomach cancer and kidney 
disease among uranium miners.1 Statistically significant excess cancer incidence and mortality 
risks for solid cancers were found in a survey of Canadian studies (mean dose, 6.5 mSv).2 
 
Radon gas diffuses into mines through rock and ground water. When uranium rocks are broken, 
the surface from which radon can escape also increases. These particles can attach to dust and go 
deep into lungs. In the lungs, the radon decays, releasing “alpha” particles.3 
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The amount of cancer is dependent on the radiation exposure of the miners; the higher the 
exposure, the greater the number of cancer deaths. Most studies relate only to mines which are 
historic and had inadequate ventilation. Therefore it is difficult to compare this information with 
a modern mine. This does not mean that there is no cancer risk for workers in modern mines. 
 
What are uranium tailings? 
 
In most mining, the uranium and its decay products buried deep in the earth are brought to the 
surface, and the rock containing them is crushed into a fine sand. After the uranium is chemically 
removed, the sand is stored in reservoirs. These left-over piles of radioactive sand are called 
"uranium tailings".  
 
Uranium tailings contain over a dozen radioactive materials which are all harmful to living 
things. The most important of these are thorium-230, radium-226, radon-222 (radon gas) and the 
radon progeny, including polonium-210. They also contain any other hazardous materials that 
were used to get the uranium out of the rock, like acids. 
 
If this radioactive sand is left on the surface and allowed to dry out, it can blow in the wind and 
be deposited on vegetation far away, entering the food chain. Or it can wash into rivers and lakes 
and contaminate them. 
  

 
 
Are the current levels of radiation exposure for miners considered safe?  
 
In Canada the allowable dose of radiation that a person can get is determined under the Radiation 
Protection Regulations. Those regulations provide that a person who is not a nuclear energy 
worker may receive an effective dose of 1 mSv per calendar year, and that a nuclear energy 
worker can receive 50 mSv per one year. The fact that a nuclear energy worker can receive an 
“effective” dose much larger than a member of the public shows you that mining and milling 
workers can get a dose that is not considered safe for the general public. 
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These are the doses that are acceptable to the Nuclear Safety Commission, it does not mean that 
these are the “safe” doses. By definition, effective doses cannot be measured – they can only be 
guessed.4 The Canadian Nuclear Safety Commission uses an “effective” dose even though this 
type of dose calculation is not intended to be used for calculating health risks.  
 
It is accepted by many scientists that there is no such thing as a safe radiation dose.5 This is 
called the linear “no threshold” model. This means that risk increases in a linear relationship to 
how much radiation exposure you get. There is no “cutoff” where the risk is zero with some 
exposure. The model was approved by the US National Academy of Sciences as follows: 
 

“[T]he committee concludes that the preponderance of information indicates that there will 
be some risk, even at low doses. As the simple risk calculations in this Public Summary 
show, the risk at low doses will be small. Nevertheless, the committee’s principal risk model 
for solid tumors predicts a linear decrease in cancer incidence with decreasing dose.” 

 

 
 
Some people dispute this model, reflecting the fact that it is difficult to measure the effects of 
radiation at low doses. However, even the debate itself makes it clear that we cannot be sure 
there is any “safe” dose. 
 
This question is complicated by what a particular person commenting considers to be “safe.” 
Safety is always a question of degree. It should be noted that the safety commission deems 
something safe if, in their opinion, the risk created is “reasonable.” This does not mean that 
everyone agrees that the risk is “reasonable.” Very few regulators, including in Canada consider 
effects below levels where there are observed adverse effects to be unsafe.6 It has been suggested 
by some that there are no observed effects that have been “consistently shown” below 50 mSv.7 
Others have pointed out increased risks of cancer are shown in cases of exposure below this 
amount.8 
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What are the greatest environmental risks from a uranium mine? 
 
The greatest risks to the environment are (1) contamination of ground water and river systems 
with dissolved radioactive materials; (2) catastrophic failures of tailings containment; (3) the 
dispersal of radioactive dust, which finds its way into water, plants, animals, fish and humans; 
(4) releases of radon gas into the air, which will deposit radon daughters on the ground for 
hundreds of miles around; (5) pollution of surface and ground water by chemical pollutants in 
tailings, notable heavy metals, acids, ammonia and salts. 
 
In the short term, chemical pollution may cause the most damage downstream from uranium 
tailings areas. Radiation hazards are more difficult to assess and will take longer to become 
apparent. Unless the tailings are properly disposed of, these hazards will continue for thousands 
of years.  
 
Current, ‘state-of-the-art’ tailings "disposal" (i.e. management) is experimental. We will not 
know with certainty if they work as designed until after the mines have closed – decades, if not 
centuries, later. The tailings have to be managed for millennia. Tailings hazards will likely 
become worse over time because of erosion, neglect and climate change. In the Arctic, the 
impact of climate change on tailings engineering in permafrost may mean that tailings ponds do 
not maintain their integrity. 
 
Does uranium mining cause water pollution? 
 
During routine mine and milling operations, radioactive substances and other chemical 
contaminants (for example sulphuric acid) may escape into the water. Floods and leaks have 
happened in several Canadian uranium mines. In the Elliot Lake area, there have been over thirty 
tailings dam failures. At Key Lake in Saskatchewan, there were more than half a dozen 
radioactive spills within six months of the mine's starting operations in 1985. The main problem 
at Key Lake is that the tailings area is too small, even though it is a modern mine. Cameco’s 
Cigar Lake mine flooded in 2006 and Cameco’s McArthur mine also flooded in 2004. 
 
Radon gas from uranium mines 
 
As long as the uranium ore is undisturbed deep underground, not much radon diffuses to the 
surface. But when the uranium ore is brought to the surface, radon is released into the 
atmosphere where it can be inhaled. 
 
Even when the best available technology is used, humans and animals which come close to 
uranium mine tailings cannot help ingesting or inhaling some of this radioactive material – which 
is released into the air, the food and the water. In this way, damage can be done to the lungs, 
skin, kidneys, blood, bones and reproductive organs.  
 
Assessing the health significance of radon releases from uranium tailings is not simple. On the 
one hand, the relative increase to the existing natural level of radioactivity, at least away from the 
tailings pile, is exceedingly slight. On the other hand, the tailings continue to release radon for 
over 100,000 years; and if the tailings are not isolated from the atmosphere the sum of the 
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exposures for all those years could be large in absolute terms – in fact, it becomes the dominant 
contribution to radiation exposure from the nuclear fuel cycle. 
 
What do we not know about the dangers that uranium tailings pose to humans, wildlife and 
the environment? 

 We do not know what effects chronic exposure to low level radiation has on biota and 
ecosystems as a whole.  

 We do not know if the protection of human beings from radiation can be assumed to 
protect all other forms of life. A more ecosystem-centred approach may be preferable. 

 We do not know very much about radionuclide levels in game animals routinely 
consumed by people living near uranium mines.  

 We do not know how to safely and permanently close uranium mines. 

 We do not know how uranium mines will impact permafrost. 
 
 
We would like to thank the WISE Uranium Project, The Coalition for a Clean Green 
Saskatchewan and many others for providing information for these fact sheets. 
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