Uranium Mining
Introduction
Uranium is a naturally occurring, unstable element that continually breaks down into
other elements called “decay products,” or “radionuclides.” As uranium breaks
down, it releases a type of radiation known to cause cancer. 1 There are many decay
products of uranium, and it can take billions of years for it to fully breakdown into a
non-radioactive substance. Uranium is mined for several reasons, but most uranium
is used for nuclear energy or weapons, while small amounts are used to create dyes
and inks and as a component of some industrial processes.
Uranium mining
Most uranium mining utilizes conventional open pit, or underground methods
depending on the location and quality of the ore. As with other forms of mining,
significant amounts of waste rock are created during the mining operation. Typically
this waste rock has elevated concentrations of uranium and therefore radiation
contamination. Large areas are disturbed during open pit mining operations;
hundreds of acres can be covered with waste rock from mining. Less common
methods of uranium mining include directly leaching uranium from rock without
removing it, called in situ leaching. In this case uranium is released from rock into
the ground water using a solvent, and then pumped to the surface. 2
Once uranium has been removed from the ground as ore, it must be milled and
extracted from the ore. This process uses multiple toxic chemicals including
industrial solvents and strong acids and bases. The result of this process yields a
collection of uranium compounds known as “yellow cake uranium” as well as
significant amounts of mine tailings and contaminated waste water. Mine tailings
can contain numerous radioactive elements and continue to contaminate the
environment long after the mine has been closed. 3 It is estimated that mine tailing
retain 85% of their original radioactive energy. 4
Milling and processing of uranium ore have been associated with contamination of
the environment as well. Contamination can be found at levels that are dangerous
to humans, wildlife, and agricultural animals.,5 Uses of refined uranium include
nuclear energy and weapons, both of which have significant environmental impacts

of their own. Nuclear weapons produce catastrophic environmental damage, and
release large amounts of radionuclides that can disperse globally. 6 Nuclear power
produces radioactive waste material that must be stored indefinitely. The United
States still has no comprehensive plan for permanent disposal of nuclear waste. 7
Health Effects of Uranium
The primary health concern of Uranium mining is exposure to cancer-causing
radiation. In addition to causing cancer, radiation may cause genetic damage,
disrupt hormone levels, and reduce blood cell counts. 8 One of the most troublesome
aspects of radiation exposure during mining is that symptoms of diseases may not
arise until decades after exposure. 9
Historically, uranium miners have had significantly greater chances of developing
cancer. A review of literature on uranium mining and cancer revealed that uranium
workers’ risk of developing lung cancer is 2-5 times greater than average. Even
living in close proximity to uranium mining operations has been known to cause an
increase in negative health effects. The cancer rate among Navajo increased
dramatically during the period when uranium mining was allowed on Native lands.
The Navajo have since banned uranium mining due to its adverse effects on the
environment and human health. 10
Uranium is known to cause kidney disease in animal studies, although it is not clear
whether chronic low level exposures can cause this effect in humans. 11 High levels
of uranium in drinking water (approximately 1,000 µg/L) have been shown to cause
kidney damage in people. 12
Routes of Exposure
There are several ways in which people can be exposed to radiation associated with
uranium: through radioactive radon gas in the air, through inhalation of
contaminated dust, or through ingestion of water, dust, plants and animals
containing radionuclides.
One of the decay products of uranium is radon, a radioactive gas that causes cancer
(as do other uranium decay products). Radon concentrations are likely to be higher
near uranium deposits. Radon is an especially serious health hazard because it can
accumulate in residential buildings or enclosed spaces such as mine shafts. 13
According to the National Cancer Institute radon is the second leading cause of lung
cancer in the U.S. 14 The majority of historical lung cancer cases among uranium
miners are thought to have been caused by breathing radon.
In addition to air contamination, another major concern is the presence of
radioactive substances in water. After uranium is exposed to oxygen, whether in
water or air, it easily dissolves in water. Radium and radon, radioactive breakdown
products of uranium, are highly soluble in water. Uranium is mobile in water of any

pH, and acid mine drainage doesn’t need to be present in order for uranium to
contaminate local waters. According to the EPA, “Waters affected by uranium
mining may be on, adjacent to, or at some distance from a mine or mines” and “the
periods of high precipitation…may be sufficient to result in eventual migration of
radionuclides into groundwater or surface water bodies, soils, and make them
available for uptake in vegetation.” Radioactive contamination of water increases
the likelihood that contamination will extend beyond just a mining site because
radionuclides may be transported in surface waters. In 2008, 21 drinking water
wells within the Navajo Nation were found to be contaminated with unsafe levels of
radioactive contamination that resulted from uranium mining. 15
Direct exposure to radioactive substances including ingestion or inhalation of dusts
is another serious concern. As with other forms of mining, dust is a significant
source of toxic contamination. Dust particles may contain numerous toxic
substances including radioactive elements. 16 Uranium in dust may travel away from
the mine site and later be incorporated into local vegetation or deposited in
waterways and soils. 17,18
As with other mines, there is the potential for acid mine drainage during or after
uranium mining. 19 In addition to the threat of radionuclide contamination, acid mine
drainage would present additional environmental problems including destruction of
wetlands and releasing toxic metals into the environment.
Additionally, mine tailings and waste rock that remain at the mine site will continue
to release toxic substances. Radioactive elements and toxic chemicals are more
easily dispersed into water and air from mine tailings than from the original
underground ore. Mine tailings also continually release radioactive radon gas into
the air.
Not only are radionuclides a direct threat to people exposed to them during mining,
but they are also known to accumulate in Arctic food chains. This is especially
troublesome for Alaska Natives who rely on local plants and animals for subsistence.
Traditional Native foods such as caribou and moose have elevated levels of
radionuclides. 20 Uranium mining could increase the risk of exposure to cancercausing radiation for Alaska Native populations who are already at risk. 21
Additionally, disruption of the environment by mining operations could decrease the
availability of traditional subsistence foods. Lack of access to traditional food
sources can have drastic effects on the health and cultural prosperity of Alaska
Natives. 22
Due to ongoing environmental degradation and adverse human health effects
caused by historic uranium mining, in 2005 the Navajo Nation enacted a law to ban
all uranium mining or processes on Navajo lands. The law was the first of its kind.

Proposed mines in Alaska
Bokan Mountain
U-core Uranium proposes to develop the Bokan Mountain uranium mine on the
southern edge of the Alaska panhandle, approximately 38 miles from Ketchikan and
even closer to the village of Kassan. 23 If permitted, U-core would develop 19 square
miles within the Tongass National Forest on Prince of Wales Island, including the
area of the abandoned Ross Adams uranium mine. The proposed mine area has
widespread, highly radioactive veins. Although the veins themselves tend to be
small, they have high concentrations of uranium and thorium, a decay product of
uranium. At present, the mine site is contaminated from previous uranium mining
that occurred between 1957 and 1971. Radiation levels on the site range up to 100
times the average for the region, and surface water contamination includes radon,
arsenic and lead. 24 It clear that Uranium mining has already contaminated the
landscape around the proposed Bokan Mountain mine, further uranium mining
would release more toxic metals and radionuclides into the Arctic environment.
Boulder Creek
Triex Minerals proposes to develop the Boulder Creek uranium mine approximately
31 miles north of the Native village of Elim. The area is composed of 143 state
mining claims totaling more than 22,490 acres of land. The uranium deposit is
associated with molybdenum and arsenic. 25 Both uranium and arsenic are easily
leached from rock by water, and disturbing the environment with a large scale
mining operation could potentially release these toxics materials. The soils in the
region are already contaminated with uranium—concentrations as high as 145 ppm
uranium have been found. Mining activities are likely to increase the area and the
amount of uranium contamination. If permitted the mine would be in close
proximity to the Tubutulik River. Residents of Elim and other local villages are
heavily dependent upon subsistence resources, 26 many of which are from the
watershed that would be affected by development. Environmental destruction
associated with mining activities could have significant effects on the health of
people and safety of local traditional food sources.
Uranium mining in Alaska poses direct threats to the environment and local people.
The environmental impacts of uranium mining are especially important in light of
the subsistence way of life of many Alaskan Natives. The environmental degradation
associated with uranium mining can impact not only the immediate ecosystems, but
also the health of individuals and the cultural prosperity of villages. The uranium
mining industry has a long history of degrading Native lands, resources, and the
health of Native people. Because of these factors, Alaskan Natives should be
involved in all aspects of mine scoping, analysis, planning, development, and
reclamation.
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