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Abstract: The Navajo Nation was the site of extensive uranium mining and milling in the 1950’s through the 1980’s.  This mining and milling has left a terrible legacy for the people and the land.  Mine and mill workers were left with illness caused by radiation exposure.  Many of these workers have since died.  Abandoned mine and mill sites on the Navajo Nation continue to expose residents to harmful radiation.  Water supplies have been contaminated.  The Navajo Nation banned uranium mining in 2005.  Yet the menace of new uranium mines in and immediately adjacent to Navajo communities continues to threaten the Navajos. This case examines the history of uranium on the Navajo Nation and looks at the question of how new mining in and immediately adjacent to the Nation could occur. An appendix to the case briefly examines uranium mining on other American Indian lands.
On July 16, 2009 an early morning prayer walk was held in Church Rock, New Mexico on the Navajo Nation to remember the largest radioactive accident in the United States. This accident occurred thirty years earlier when a retaining dam at the United Nuclear Corporation’s Church Rock Uranium Mill broke, spilling 90 million gallons of radioactive waste into the Rio Puerco. (Giusti, Farmington Daily Times 9/16/09) This disaster involved more radioactivity than Three Mile Island which occurred in March of 1979 and the  ranks second only to the 1986 Chernobyl reactor meltdown in the amount of radiation released  (SW Research & Information Center) The radioactive waste water flowed downstream ultimately killing entire herds of cattle and sheep. The Navajo people could not market their meat or wool after this disaster. (Yazzie-Lewis & Zion, p. 4 in Brugge et al). The spill flooded the alluvial water layer forcing contamination into the deeper aquifers.  The groundwater was polluted for 70 miles. (Hugate, pp. 171-173)  The spill deposited waste in nearby river and stream beds which is still present. (Giusti) Though there is a higher than usual cancer rate among the residents of the area, it is unclear if this has been caused by this horrendous spill or contamination from 1) working in the uranium mines and mills during the 1950’s and 1960’s, 2) contamination from abandoned mines and tailings and/or 3) contamination of the aquifers.

The Beginning: Uranium in the United States
The Navajo Nation (NN) and other tribes have paid a terrible price for the uranium boom of the 1950’s-1980’s.  Situated on the Colorado Plateau, the  NN’s 16 million acres of land are rich in mineral resources.   The Colorado Plateau  contains 55% of the uranium deposits in the western United States.
  During the period 1944 to 1986 nearly four million tons of uranium ore were extracted from Navajo Nation lands.  (EPA, Addressing uranium contamination in the NN) This has resulted in tragedy for the people and the land of the  Navajo Nation.  Uranium miners, mill workers and their families have high rates of cancer. There are over 1,200 abandoned mines on NN land.  Aquifers have been contaminated with radioactive waste and heavy metals. Some dwellings and other buildings constructed from mill tailings are contaminated.  


  Map of the Navajo Nation, with key towns and uranium mining areas marked in black. Figure from Brugge & Goble, 2002, The History of Uranium Mining and the Navajo People. (serc.carleton.edu/details/images/3211.html)
Uranium (U) is the heaviest of all naturally occurring elements.  It has the highest atomic number and the highest atomic weight. (Appendix I)  Uranium occurs naturally in the rocks that form the earth’s crust. (Appendix I)  It is important because it is an abundant source of energy.  In order to be used as an energy source in US nuclear power plants and in most nuclear power plants around the world, raw uranium must be processed or enriched to obtain a higher concentration of a particular form of Uranium known as U-235. (Zoellner)  This form of uranium is crucial because it is easily fissionable.  Fissionable means that the Uranium atom can split into two new kinds of atom and in the process release an enormous amount of energy.   In a nuclear power plant, the energy appears as heat, and a relatively small amount of U-235 produces a great deal of heat. (Appendix  I)  The energy produced by the fissioning of U-235 can be used either for nuclear weapons (“atomic bombs”) or for nuclear reactors to produce electricity.  Appendix I provides more information about uranium and its uses.

As the first decade of the 21st century concludes there is a strong renewed interest in mining uranium in the United States for new nuclear power plants.  One reason for this is global warming.  Another reason is the growing desire of the United States for energy independence.  This means that we could reduce our use of imported oil and other foreign sources of energy. Currently we obtain about half of our electrical power in the United States from coal fired electric power plants.
  These plants emit carbon dioxide (the most important of the “greenhouse gases”), which is the chief causes of climate change/global warming.  In order to reduce the emissions of carbon dioxide, advocates for nuclear power say that we need to build nuclear energy plants because they produce power without emitting greenhouse gases (Zoellner, p. 253).  Many scientists, policy experts, and citizens, however, doubt that new nuclear power plants are a good idea, and many suggest that such plants are unlikely to ever have much effect on climate change.  Moreover, critics of nuclear power assert that safety issues remain unresolved, the costs of nuclear power are higher than other sources of power, and in any case the capacity to build new plants is currently limited in the United States.

A total of 104  nuclear power plants are currently operating in the U.S. (US, NCR, Reactor Unit Web Page); the  last these began commercial operations in 1996.    President Barack Obama in his 2010 State of the Union speech reiterated what every President since Harry Truman and Dwight Eisenhower stated, that nuclear power is in the interest of the United States.  A bipartisan group of Representatives and Senators has continually backed nuclear power with subsidies and other government promotion programs.  
In a February, 16, 2010 speech Obama pledged several billions of dollars in loan guarantees to build new U.S. nuclear reactors.  He went on to say:

In order to truly harness our potential in clean energy, we'll have to do more. In the near term, as we transition to cleaner energy sources, we'll have to make tough decisions about opening new offshore areas for oil and gas development. We'll need to make continued investments in advanced biofuels and clean coal technologies, even as we build greater capacity in renewables like wind and solar. And we'll have to build a new generation of safe, clean nuclear power plants in America.  (Tankersley and Muskal) 
When the atomic bomb was developed the main source of uranium was the Belgian Congo (now the Democratic Republic of the Congo). (Zoellner)
  The United States wanted a domestic source of uranium in order to have a secure supply for weapons.  Congress created the Atomic Energy Commission (AEC) at the end of World War II  (the Atomic Energy Act of 1946).  The AEC announced in 1948  that it would purchase, for a guaranteed price, all the uranium ore mined in the United States. (Brugge & Goble, 2007, p 27).  The U.S. government remained the sole purchaser of uranium until 1971.   Though private companies operated the mines, the uranium was sold to the AEC.  After 1971 private companies were allowed to purchase of uranium for domestic nuclear reactors.

The fact that the AEC would both guarantee a price and purchase all the uranium set off a mining boom, particularly in the Grants uranium district in northwestern New Mexico.  This is a vast and rich deposit which extends from the Navajo Nation north of Gallup sixty miles east to Mount Taylor and is adjacent to Laguna and Acoma Pueblos and Zuni lands. (Eichstaedt, p. 40) See Appendix II for a map of the Grants uranium district.  During the period from 1951 to 1980 the Grants uranium district produced more uranium than any other area  in the United States.(McLemore, p.1) 

Uranium on the Navajo Nation
The Navajo Nation was not new to resource exploitation.  Eichstaedt in his book If You Poison Us relates the story of white men arriving on Navajo land. 

Each time a group of white men arrived, the Navajos asked: What are you looking for? In the 1920’s the answer was oil; in the late 1930’s and early 1940’s it was vanadium; in the 1950’s, 1960’s, and 1970’s it was uranium.  In the 1990’s it (was) spirituality.  (p. 41)

The Navajo Nation lands began to be exploited for its natural resources in the 1920’s. Oil and gas discoveries were the first of these.  The first Navajo Business Council, which later became the Tribal Council, was formed in the early 1920’s by the Bureau of Indian Affairs primarily to expedite oil and gas leasing. (Wilkins, 1999, 163)  Though the mineral resources belonged to the Navajo Nation, they did not, at this time, control these resources.  The Bureau of Indian Affairs (BIA)  made all the significant decisions: the price to be paid for the extraction of the resource and the company that would acquire the lease.  The BIA did not obtain the most favorable price for these resources for the NN, and it always leased to non-Indian corporations. The Navajo Nation received a very small share of the market value of their mineral resources. (Ruffing, p. 98, 101)  Additional discoveries of oil and natural gas were made in the 1950’s and 1960’s as well as other minerals including coal and uranium.  Companies such as Peabody Coal and others secured long-term leases through the BIA “in which exceptionally low royalty rates were to be paid to the Navajo Nation.” (Wilkins, p. 164)  This situation continued until the era of self-determination and self-governance, when the Navajo Nation gained control their own resources.

In the early 1940’s uranium was extracted from the vandium-bearing ores on the Navajo Nation lands. (Eichstaedt, p. 33.)  After the AEC had been authorized to buy all the uranium it could find in the United States, extensive exploration began.  In 1951 a new uranium deposit was found in central-western New Mexico, near Grants.  This led to the discovery of the Grants mineral belt. (Eickstaedt, p. 40) Appendix II has a map of the Grants mineral belt.  There were eventually four centers of uranium mining and milling operations on the Navajo Nation:  1) Near Shiprock, N.M which includes the Carrizo Mountains, 2) Monument Valley, Utah, 3) Church Rock, NM (in the Grants mineral belt) and Kayenta, Arizona. (Brugge & Goble, 2007,  p. 28)  Most of the mines were underground mines where the miners had to enter the underground tunnels, loosen the ore with picks, and load it into wheelbarrows to be carried out. Other mines had more sophisticated equipment, but the Navajo miners were still completely exposed to the hazardous conditions. 

 During this mining boom the mine safety circulars made no mention of protective clothing or other gear, nor of the dangers of exposure to radiation as well as to radon. (Eickstaedt, p 42).  Follow-up studies indicate that the Navajo miners were not told about the health hazards of uranium mining, nor were they provided with protective equipment or ventilation. (Brugge & Goble 2002, p. 1411)  Miners went home after their work shifts in the clothes they had worn to work, thus tracking radioactive material into their homes. Ray Manygoats (Navajo) described his father who worked in a mill:  “When he would come home each day, he was covered with yellow, thick dust. Each day, we would wash his uniform. To wash the uniform, we would gather water near the uranium mill. We scrubbed, but the uniform was always yellow with dust.” (U.S. House of Representatives, Hearings, 2007, p. 89)  Safety standards in the mines were not implemented until 1971, more than thirty years after the beginning of uranium mining. (Spieldoch, p. 175)

Hungate in his history of uranium mining on the Navajo Nation states that 

the U.S. government and mining companies colluded with each other to conceal the dangers posed.  The government had two interests.  First, it needed a steady supply of domestic uranium, and it felt that warning the workers of the hazards would result in the loss of the workforce.  Secondly, it wanted an epidemiological testing program to study the long term health effects of radiation. Thus, despite U.S. Public Health Service recommendations, the Atomic Energy Commission refused to regulate the mines.  Mining companies in turn wanted to reduce the costs of uranium production, and viewed the safety procedures as just an added expense.   (Hungate, ix)

Radioactive Sands: Mill Tailings on the Navajo Nation 

After the uranium ore is mined, it is milled.  This is the second part of the process.  The ore is crushed, Uranium is leached from the ore, and refined into uranium oxide or yellowcake. (Dawson, et al, in Brugge, 2007 p. 57) During the milling process the primary Rn-222 threat to mill workers is in the crushing, leaching, and drying process. (Mogren, p.9 ) After the powdery yellowcake was produced, sandy residue was left over from the milling process. This sandy residue is called “tailings.”  For every one hundred pounds of ore a mill processed, it deposited more than ninety pounds of tailings.  The radioactive elements in the tailings were unreclaimed Uranium, Thorium-230, Radium-226, and small amounts of trace elements.  (Mogren, p. 6-7, and Perkins, personal correspondence)  In addition the tailing contained nonradioactive pollutants. 

Enormous amounts of radioactive uranium tailings were left by the mills. Fifty-five percent of all the uranium mill tailing in the United States are on the Navajo Nation. (Hungate, p. 201)  The existence of these tailings meant there was long term chronic exposure to radioactive elements. Milling was almost more harmful to the Navajo than the mining because the tailings exposed everyone to radioactivity. Wind scattered the radioactive particles and dust over mill towns and surrounding areas, elevating 

levels beyond natural background levels. (Morgen, p. 9)  Ray Manygoats testified to a Congressional Committee in 2007: 

“Today I still live (on)… the land of my family.  The Mill is no longer operating, but the waste…is everywhere.  Today I walk the land and see streaks of yellowcake uranium in our washes and our topsoil.  It is always windy and the wind blows the earth into the air.”

(U.S. House of Representatives, Hearings, 2007, p 93)

 Also, in some areas on the Navajo Nation buildings such as hogans, houses, and other structures were built from tailings. Many of these contaminated structures remain.  The tailing damaged the environment and, like the mines, contaminated the ground water that the Navajo people relied on for drinking. (McElroy, p. 28) The U.S. Environmental Protection Agency has stated: “Water can dissolve uranium within the aquifer and suspend the radionuclides. Those suspended, radioactively contaminated particles are easily ingested (swallowed) by humans and live stock.”  (U.S. Environmental Protection Agency, Abandoned uranium mines on the Navajo Nation)
Phil Harrison, Navajo Nation Council member, son of a deceased uranium miner, and an anti-mining activist stated:

I grew up in the uranium mining camps. I drank uranium-contaminated

water from those mines. We washed our clothes in uranium-

contaminated water. I watched children going into the mines

and playing on the waste piles. We made our coffee with the uranium-

contaminated water. In all likelihood, I have continued to

drink uranium-contaminated water through the years. (U.S. House of Representatives. Hearings, 2007, p. 82)
As the mining boom continued in the 1950’s and 1960’s it transformed the Navajo Nation from a traditional grazing community to a modern industrial wage economy. (Panikkar & Brugge, 2007, p. 123) “The traditional Navajo economy was disrupted by energy development, as was traditional family life.”(Yazzie-Lewis and Zion, in Brugge, et al, p 5) Several thousand Navajo workers were employed in the industry. (Charley and Dawson, 2004, p.102) “In 1958, the Bureau of Indian Affairs reported that over 90,000 acres of tribal land were leased for uranium exploration and development.” (Kinlichee, p. 5)  Uranium mining was over by the 1980’s as the price of uranium fell.  

The Dine Citizens Against Ruining Our Environment, a Navajo activist group, stated in 2004:

Uranium mining left an ugly mark in the minds of the Dine with a death toll in the thousands from cancer without regard for age limit nor gender.  Once a thriving economic resource for the healthy young Navajo men, the uranium mines are now open abandoned mines and mill tailings to be avoided by sheep herders.  The exposure to radioactive contamination continues as long as the mines and the mill tailings are not reclaimed.  The Dine population has increased by two fold since the first uranium mine was opened in the early 1930’s, but death from radiation cancer has also increased in the past three decades, as well as babies born with defects. (Dine Citizens Against Ruining Our Environment, 2004)

Dr. Doug Brugge a public health specialist with extensive knowledge and experience about the issues on the NN reported to a Congressional oversight hearing  in 2007 on the health impacts of uranium and its associated radioactive decay products and heavy metals.  1) Radon has been the primary source of lung cancer among the Navajo uranium miners; 2) Uranium, a heavy metal causes damage to the kidneys and birth defects; 3) Radium causes bone cancer, leukemia and cancer of the nasal sinuses; and 4) arsenic which causes lung and skin cancer.  He concluded this list by saying: “The Navajos continually exposed to uranium and its byproducts even today face grave threats to their health.”  (U.S. House of Representatives. Hearings, 2007, p. 42)  

As Brugge reports in his articles and a book on this topic, the federal government deliberately avoided dealing with this health disaster on the Navajo Nation.   By the early 1960’s, ten years after uranium mining had started, the first cases of lung cancer among Navajo uranium miners began appearing.  “For up to 2 decades after the harmful effects of uranium mining were known, protective safeguards were not implemented.” (Brugge, & Goble, 2002 p.1417) Federal regulations for ventilation were implemented nearly twenty years after the need was clear, and only after many miners were sick and dying. (Brugge, ibid, l418)

Navajo Nation President Joe Shirley has said:

Genocide. There is no other word for what happened to Navajo uranium miners. The era of uranium mining on Navajoland was genocidal because the hazards of cancer and respiratory disease were known to doctors and federal officials, and yet they allowed Navajos to be exposed to deadly radiation to see what would happen to them. As a result, radiation exposure has cost the Navajo Nation the accumulated wisdom, knowledge, stories, songs and ceremonies -- to say nothing of the lives -- of hundreds of our people. Now, aged Navajo uranium miners and their families continue to fight the Cold War in their doctors' offices as they try to understand how the invisible killer of radiation exposure left them with many forms of cancer and other illnesses decades after leaving the uranium mines. No one ever told them that mining uranium would steal their health and cripple their lives when they became grandparents. But it did. They continue to leave us to this day only because they were the ones who answered the call.  (Shirley, 2006)

Justice: Compensation and Clean-Up

The Navajo people themselves were the ones who began to advocate for justice.  They did this on two fronts.  First they came together in grass roots movements to find out what had caused the high rate of cancer among mine and mill workers and other Navajos, and then they worked long and hard to lobby Congress to  pass the Radiation Exposure Compensation Act of 1990. (RECA)  They also tackled the issue of healing the earth, e.g., doing something about the abandoned mine and mill sites on the Navajo Nation.  The Navajo Nation Environmental Protection Agency began the work to clean up these sites.

As the first cases of lung cancer began appearing among the uranium miners in the 1960’s, people in the affected communities began to look for the causes of this unknown disease.  Widows of the Navajo uranium miners came together to talk about their husbands’ deaths and the disease that killed them. “The process that they initiated, which included steep learning curves about science, politics, and organizing would culminate thirty years later in the passage of RECA.” (Eckstaedt, 1994, Brugge & Goble pp. 36-37).

The Navajos spent the 1970’s and 1980’s fighting in Congress and the courts to obtain some help for the families of the sick and dying miners, and where they did not encounter indifference, they were fought by government officials.  Some of this was undoubtedly the result of ignorance and the natural tendency of bureaucrats to deny the existence of problems they created.  Some of it however was the result of a cynical disregard of the rights and welfare of the Indians.  (Eichstaedt, p. x).

Finally the Radiation Exposure Compensation Act (RECA) was passed by Congress in 1990.  The act acknowledged the responsibility of the U.S. government for the historical mistreatment of uranium miners and provided financial compensation to miners and their families with diseases from their mining experience. (Brugge and Goble, p. 25).
  However, this legislation often failed to provide the compensation that it should have. This legislation, initially, did not cover mill workers.  It was often difficult for the miners or their families to receive compensation because of the extremely stringent application process and conditions for compensation. (Brugge and Gobel, 2007, RECA p. 141)  Miners had to prove their work history, disqualification of miners who smoked, exclusion of mill workers, and families that lived near the mines. (pp. 142-145)  Brugge and Goble note: 

We believe that it is not possible to simultaneously apologize, set highly stringent criteria, and place the burden of proof on the victims, as did the 1990 RECA.  Failure to create a responsive and compassionate compensation process makes a bad situation worse and essentially retracts the apology.  (Brugge and Gobel, 2007, RECA, p. 147)

The Navajo Nation tribal government began to initiate health studies in the 1970’s to identify illnesses among the uranium workers.  They also worked to disseminate information about radiation risks.  The Office of Uranium Workers was set up to assist miners and their families in apply for federal compensation.  The Navajo Nation Environmental Protection Agency started on the reclamation of mine waste and mill tailings. The NN’ Abandoned Mine Lands Program was initiated.  “Also broad-based programs have been developed to address radiation-related environmental exposures to community members.” (Charley, Dawson, et al, 2004, p. 103)

A moratorium on uranium mining was initially issued by the Navajo Nation in 1983.
   This coincided with a fall-off in demand for uranium and the last of the mining operations on the NN closed down. The mining companies just walked away, not even fencing off the sites they abandoned. “Accumulation of radioactive mine water runoff collected in pools from which herd animals were drinking.  This stagnant mine water was also leaching into the groundwater, contaminating the Navajos’ drinking water.” (Hungate, p. 210)  The U.S. Environmental Protection Agency (EPA) Superfund website on this topic states:

Abandoned uranium mines (AUMs) pose several threats to health and safety in the form of physical hazards and potential exposure to associated contaminants. Physical hazards include, but are not limited to, shafts and pits that people might fall into or unstable debris piles such as waste rock piles or abandoned transfer piles that might slide or be treacherous to traverse. AUMs may have a variety of contaminants that can impact health. Uranium ore, heavy metals, and other materials or chemicals associated with mine operations are just a small set of the potential contaminants that can be present at AUMs. Each of the potential contaminants pose unique risks to human health. (U.S. EPA, Abandoned uranium mines on the Navajo Nation)

The U.S. EPA has formally identified 520 abandoned mine sites.   Informal estimates are that there are 1,200 abandoned mines. (Eichstaedt, p. 127)

The Navajo Nation was one of the first Indian nations to use their energy resources to achieve greater self-determination.(Hungate, 163)  The Nation established its own environmental regulatory agency in 1972 – the Navajo Nation Environmental Protection Agency (NNEPA).  NNEPA’s website states that the mission for NNEPA is “with respect for Diné values: to protect, preserve, enhance public health, welfare and the environment, for the present & future generations by developing, implementing, and enforcing strong environmental laws; to foster public awareness and cooperation through education and motivation.” (NNEPA, History)  In addition the Navajo Nation was one of the initial founders of the Council of Energy Resource Tribes (CERT).  This organization enabled tribes to protect their interests and gain more control over their own energy resources. (Hungate, p. 163)

In response to continued documentation of the existing pollution, the Navajo Nation succeeded in having the U.S. Environmental Protection Agency (EPA) list the United Nuclear Corporation (UNC) Church Rock mill site as a Superfund site in 1988.  The UNC mill site is where the horrendous 1979 spill occurred.  Listing as a Superfund site meant that it had priority for clean up.  As of 2009 the surface reclamation of tailings was nearly complete: an estimated 3.5 million tons of tailings have been impounded, while the groundwater restoration continues. (U.S. Nuclear Regulatory Commission.  Sites undergoing decommissioning)  This represents the cleanup of just one site.

Uranium mining was banned entirely by the Navajo Nation in 2005. The Dine Natural Resources Protection Act’s (DNRPA)  intent is to “ensure that no further damage to the culture, society, and economy of the Navajo Nation occurs because of uranium mining within the Navajo Nation …”  (Navajo Nation Council, 2005)  

In the 2005 legislation, the Navajo Nation Council found that: 

the social, cultural, natural resource, and economic damage to the Navajo Nation from past uranium mining and processing is ongoing due to (i) the continuing need for full monetary compensation of former Navajo uranium workers and their family members for their radiation and mining-induced diseases, (ii) the presence of hundreds of unremediated or partially remediated uranium mines, tailings piles, and waste piles located in Navajo Indian Country, and (iii) the absence of medical studies on the heath status of (Navajos) who live in uranium mining impacted communities.  (Navajo Nation Code Res. No CAP-18-05 (April 19 2005)

 The Navajo Nation did not ban uranium mining and processing based only on historical injustices and cultural concerns.  The NN has real fears, confirmed by past experience, that uranium mining could have disastrous impacts on the aquifers supplying drinking water for over 15,000 people on the eastern boundary of the NN.  As the legislation states, the ban is to remain in force only “until all adverse economic, environmental and human health effects from past mining and processing have been eliminated or substantially reduced to the satisfaction of the Navajo Nation Council.” (Cooley, p. 422)

Navajo Nation tribal leaders asked Congress in 2007 for at least $500 million dollars to clean up the contamination from uranium mining. Tribal leaders also asked for a moratorium on new mining in Navajo country, which extends beyond the formal reservation boundaries, until the previous environmental damage is repaired. Congressman Henry Waxman, Oversight Committee Chairman stated that the primary responsibility for this tragedy rested with the federal government.  Our government, he said, leased the lands for uranium mining, purchased the uranium yellowcake to supply our nuclear weapons stockpile, and “then allowed the operators of the mines and mills to walk away without cleaning up the resulting contamination.” (U.S. House of Representatives, Hearings, p.2) 

In response to these Congressional hearings, five federal agencies –- the Environmental Protection Agency (EPA), the Department of Energy (DOE), the Nuclear Regulatory Commission (NRC), the Bureau of Indian Affaires (BIA) and the Indian Health Service (IHS) --jointly submitted a five-year plan to begin cleaning up the uranium contamination in the Navajo Nation. (U.S. EPA, Health and Environmental Impacts of Uranium Contamination in the Navajo Nation Five-Year Plan)  The plan is largely an assessment of what needs to be done, although it does immediately address contaminated drinking water sources and clean up of the Church Rock mine.  The Navajo Nation enacted its own superfund law in 2008 “a program that will locate, investigate, and clean up the most severe abandoned toxic waste and uncontrolled sites on the Navajo Nation…” (Navajo Nation Council, Office of the Speaker, 2008)

The injustices that remain from the era of uranium mining on the Navajo Nation lands are just beginning to be addressed by the federal government.
  The EPA superfund clean-up that has occurred has only dealt with a small part of what actually needs to be done.  It is just in the last three to four years that the federal government has begun to deal seriously with the myriad of problems that plague the Navajo Nation lands and people from the impacts of uranium mining. The Radiation Exposure Compensation Act (RECA) has not provided the compensation to the miners and mill workers that it should have. Though RECA was expanded in 2000 to include mill workers some problems with the implementation of the Act remain.
  The Navajo Nation tribal government and the Navajo people have, for the most part, had to deal with these appalling issues on their own.  One of the significant ways it did this was to ban future uranium mining on the NN.  The question is now whether this ban can extend to the land immediately adjacent to the borders of the NN.

Hydro Resources, Inc – Mining Renewed?

Though the Navajo Nation has forbidden uranium mining and processing on its lands, it is not free of the threat of uranium contamination.  Hydro Resources, Inc. (HRI) a subsidiary of Uranium Resources, Inc. has been attempting to locate four in-situ uranium mines in and immediately adjacent to Navajo communities. These sites are near and within the Navajo communities of Church Rock and Crownpoint. The HRI land is a combination of privately owned fee land, tribal trust land, and Navajo allotments. Though this land is clearly “Navajo country” historically, economically, and culturally, it is in the “checkerboard” pattern of land ownership. The Navajo Nation maintains that HRI’s fee land, is within the historic boundaries of the Navajo Nation and is governed by the 2005 law banning uranium mining. 

The history of the allotted eastern part of the Navajo Nation lands is complicated. The Allotment Act of 1887 authorized “surplus lands” on American Indian reservations to be alienated from tribal ownership and allotted to individual Indians, who could then sell their allotments to non-Indians. Since individual allotments were subject to property taxes, and allotees often did not have the resources to pay taxes, allotted lands were also frequently forfeited for non-payment of taxes. This has resulted in the “checkerboard” pattern of land ownership seen on many Indian reservations, with plots of land inside reservation boundaries owned by non-Indians.  In the case of the Navajo Nation this law was also used in a different manner. Sections of lands on the eastern boundary of the Navajo Nation were distributed directly to railroad companies.  The railroad companies in turn sold their lands to mining and other interests.
  HRI acquired its fee interest properties in this way.  So though the land is technically outside the current boundaries of the Navajo Nation, it is within the Eastern Agency of the Nation, an area inhabited mostly by Navajos and thus is considered Navajo country. (Shaiman) It is also within the historic boundaries of the Navajo Nation.

Hydro Resources, Inc (HRI) intends to use in situ leach mining technology.   In situ leach (ISL) mining is a process that “mines” uranium ore by injecting liquids into the underground rock formation and pumping the resulting uranium laden liquid back to the surface.  The ISL method is now the preferred for uranium mining because there are low capital costs, little surface disturbance, and no resulting waste rock or tailings.  The mining industry therefore calls it “environmentally friendly,” but there is a great deal of dispute about this claim (Mudd). The process involves drilling wells and pumping a chemical solution into the ground. This liquid typically contains an oxidant such as oxygen and/or hydrogen peroxide mixed with sodium carbonate or carbon dioxide.  It is called lixiviant. (USNRC, Glossary, Lixiviant). This dissolves the uranium in the underground rock formation and the liquid is pumped back to the surface.  From the well the uranium fluid goes through resin tanks where the uranium is stripped from the liquid and the fluid is then returned to the wells.  The resin is then transported to a processing plant where it is taken through several steps resulting in the production of yellowcake. (Boberg).

The problem with in situ uranium mining is that it contaminates the aquifer.  First it injects chemicals into the ground to dissolve the uranium.  This spreads the chemicals and the dissolved uranium throughout large areas of  the aquifer.  Then the recycled water is pumped back into the ground further spreading contamination. The U.S. Nuclear Regulatory Commission’s (NRC) own 2009 generic environmental impact statement on in-situ leach mining stated that communities in proximity to ISL facilities in the Grants mineral area would have their water resources impacted. These impacts would include:  1) sedimentation in surface waters, 2) degradation of water quality in the ore-bearing aquifer, 3) degradation of groundwater quality near well fields if the chemical fluid unexpectedly travels from the well itself to beyond the boundaries of the well field, and 4) vertical excursions where the chemical liquid migrates into other aquifers above or below the production zone (United States. Nuclear Regulatory Commission., Generic environmental impact statement, Ch. 6-16)

Advocates of ISL technology maintain that the aquifers can be restored.  Critics of the process state that they cannot (Mudd).  In fact, no commercial scale ISL operation has ever restored groundwater to pre-mining conditions. (Hall)

The Hydro Resources, Inc (HRI) in-situ mining operation would contaminate the pristine aquifer which supplies drinking water to more than 10,000 – 15,000 Navajo citizens.  In addition there are serious concerns about radiation in the air emissions from the proposed uranium processing plant that HRI wants to build near Crownpoint.  (New Mexico Environmental Law Center, HRI-ENDAUM Uranium Mining Case).  

Navajo Nation President Joe Shirley told the U.S. Senate Energy and Natural Resources Committee in 2008:

While we have been promised that in situ leach mining is a harmless process, one need only watch a stream flow to understand that a liquid will follow its own path.  No one here can guarantee me that once this toxic solution is in the ground that it won’t move of its own accord and contaminate our drinking water…. We are asked to believe blindly what the companies tell us, that the process is clean and nonintrusive. The very nature of this clean and nonintrusive process involves the injection of fluid that cannot be controlled, and will most assuredly contaminate anywhere it flows including into our ground water…. It is unconscionable to me that the federal government would consider allowing uranium mining to be restarted anywhere near the Navajo Nation when we are still suffering from previous mining activities. (U.S. Senate, Committee on Energy and Natural Resources)

The U.S. Nuclear Regulatory Commission
 issued Hydro Resources, Inc.(HRI)  a license in 1998 for in situ uranium mines at four sites in the checkerboard lands and immediately adjacent to the Navajo Nation. These sites are near and within the Navajo communities of Church Rock and Crownpoint. Navajo tribal members went to court to try to block HRI’s plans. The issuance of the licenses was challenged by the Eastern Dine Navajo Against Uranium Mining (ENDAUM) a group of community residents opposed to renewed uranium mining and processing in their communities.  Residents of these communities felt they had already suffered enough from uranium mining and believe the proposed mines would devastate a new generation of Navajo citizens. (NM Environmental Law Center, “HRI-ENDAUM Uranium Mining Case, p. 3). The licenses were first appealed to the Nuclear Regulatory Commission and finally to the United States Court of Appeals, 10th Circuit.  Opponents to the licenses argued that HRI had failed to prove that it would protect the groundwater from contamination by uranium and other toxic heavy metals.  They also said that the community members would be endangered by radioactive air emissions from the proposed uranium process plant to be built near Crownpoint.

 In March, 2010 the 10th Circuit Court of Appeals in a two to three decision upheld HRI’s license to mine for uranium on private land within the boundaries of the Navajo Nation.  (Yurth)  Judge J. Lucero in his dissenting opinion stated:

For thirty years, the United Nuclear Corporation (“UNC”) mined Section 17. When it abandoned the mine, it failed to undertake a basic responsibility: cleaning up after itself. UNC left behind mining spoil that continuously emits gamma radiation and radon. Now, the Nuclear Regulatory Commission (“NRC”) has granted a license to Hydro Resources, Inc. (“HRI”) to mine the same property. HRI plans to mine the site, which will result in total radiation levels nine to fifteen times the permitted regulatory limit. (Morris v. US NCR, HRI, 3/08/09)

A month later the opponents, ENDUAM and others, filed a petition for an en banc (full court) rehearing of this case.  On May 18, 2010 the 10th Circuit Court refused to review the case further.  In response to the 10th Circuit ruling, Eric Jantz, Staff Attorney at the New Mexico Environmental Law Center stated:  “This is sad day for justice.”  He went on to say: “Even though the 10th Circuit failed to be a check on the NRC’s power, the community will not give up the fight – we’re reviewing further legal options and will continue resisting HRI’s proposed mines.” (New Mexico Environmental Law Center, Press Release)

There is another case pending, however, which could delay or, even prevent Hydro Resources, Inc (HRI) from mining.  The critical issue in this second case is whether the proposed mine on land owned by HRI is part of “Indian country” or not.  If it is part of Indian country, then HRI must apply for an underground injection permit and aquifer exemption from the U.S. Environmental Protection Agency (EPA), rather than from the New Mexico Environmental Department.  The permit would be subject to regulation under the federal Safe Drinking Water Act.  The EPA issued a directive in 2007 that the HRI fee lands are located within the geographic boundaries of the Church Rock Chapter of the Navajo Nation
 and are therefore in Indian country.  HRI appealed this directive, but another three judge panel of the United States Court of Appeals, 10th Circuit, ruled that the Church Rock Chapter is a “dependent Indian community” and that the HRI land was therefore subject to EPA, i.e., federal jurisdiction rather than the state of New Mexico.  HRI appealed this decision and filed a motion for an en banc hearing with the full 10th Circuit Appeals Court. (Humphrey) The eleven judge panel convened January 12, 2010 with a decision to be handed down at an unspecified future date. (Berry) 

The status of the land on which HRI proposes to mine uranium using ISL technology is the cause of  the debate about jurisdiction.  If the lands were part of the Navajo Nation or held in trust by the United States government for the Navajos, there would be no question that the Navajo Nation could ban uranium mining on the land. The fact that the proposed mining sites lie outside the current Navajo Nation, in an area of checkerboard Indian and non-Indian ownership, is a murky area of tribal authority and severely complicates the determination of who has regulatory authority. (Cooley, p. 400) Eric Jantz,  New Mexico Environmental Law  Center staff attorney and lawyer for the Eastern Dine Against Uranium Mining (ENDAUM) states that this is still more complicated.  The problem, he says, is that ISL is considered “processing,” i.e., the same as conventional milling.  In 1963 the AEC (now the NRC) decided that it would not regulate uranium mining, just processing.  There is no question that the Navajo Nation can ban uranium mining.  But it could be pre-empted from banning (or even regulating) uranium processing.  If the Atomic Energy Act pre-empts the DNRPA, then the NN ban would not apply to either conventional uranium milling or ISL.   (Jantz, personal communication, 6/10)

Another factor impacting the future of uranium mining is the price of uranium.  This could factor into HRI’s future plans.  Uranium prices have fluctuated in recent years.
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Source: Uranium market overview.  Resource Investor,  4/27/10.  Downloaded 5/23/10 from: http://www.resourceinvestor.com/News/2010/4/Pages/Uranium-Market-Overview.aspx
Yazzie-Lewis and Zion provide an interpretation of the risks and problems associated with uranium mining that connects traditional beliefs with current risks.

The Navajo people “see uranium and materials for atomic power as a monster. The Navajo word for the monster is nayee…’that which gets in the way of a successful life.’…Every evil- every monster has a name.  Uranium has a name in Navajo.  It is leetso, which means ‘yellow brown’ or ‘yellow dirt.’…..”

“Navajo traditions speak of what to do with monsters such as Leetso.”

In ancient times, the Navajo people were destroyed by monsters that roamed their traditional lands.  In those days, the deity Changing Woman gave birth to the Hero Twins.  The Twins went through many trials and gained much wisdom from supernatural beings to acquire the skills to kill the monsters.  Ironically, the first monster Twins slew was Yeetso – “Big Monster.”  He was the biggest and worst of the monsters, and he roamed Mount Taylor, where the world’s largest underground uranium mine would be built.

“How do you slay or weaken a monster?  First you must know it.  You must gain knowledge of its destructive force to understand what it does to you and what you can do to it.  Knowledge of it is the key to knowing how to weaken and destroy it.”

….

“Navajo people believe that powerful forces can be controlled through understanding, and planning for group action….”

Nuclear power must be recognized for what it really is – a power that comes from abuse.  It is the symbol of the ultimate disrespect of modern industrial society for that which native societies keep dear: Mother Earth and the Five-Fingered People.  The abuse of power is tyranny, and as all modern people have done, we must fight it as a monster.(Yazzie-Lewis, Esther and Jim Zion, (2006) Leetso, The Poweful Yellow Monster: A Navajo Cultural Interpretation of Uranium Mining.  In Brugge, D . Benally, T. & Yazzie-Lewis, E. (2006))   
It does not seem possible that uranium mining, this time utilizing in situ leach technique, will again menace the Navajo Nation.  How could this happen?  And what options remain for the Navajo and other Indian nations facing this issue? 
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What is uranium? How does it work?

· Uranium is a very heavy metal which can be used as an abundant source of concentrated energy.
· It occurs in most rocks in concentrations of 2 to 4 parts per million and is as common in the Earth's crust as tin, tungsten and molybdenum. It occurs in seawater, and can be recovered from the oceans.

· It was discovered in 1789 by Martin Klaproth, a German chemist, in the mineral called pitchblende. It was named after the planet Uranus, which had been discovered eight years earlier.

· Uranium was apparently formed in supernovae about 6.6 billion years ago. While it is not common in the solar system, today its slow radioactive decay provides the main source of heat inside the Earth, causing convection and continental drift.

· The high density of uranium means that it also finds uses in the keels of yachts and as counterweights for aircraft control surfaces, as well as for radiation shielding.

· Its melting point is 1132°C. The chemical symbol for uranium is U. 

The Uranium Atom

On a scale arranged according to the increasing mass of their nuclei, uranium is the heaviest of all the naturally-occurring elements (Hydrogen is the lightest). Uranium is 18.7 times as dense as water.

Like other elements, uranium occurs in several slightly differing forms known as 'isotopes'. These isotopes differ from each other in the number of particles (neutrons) in the nucleus. Natural uranium as found in the Earth's crust is a mixture largely of two isotopes: uranium-238 (U-238), accounting for 99.3% and uranium-235 (U-235) about 0.7%.

The isotope U-235 is important because under certain conditions it can readily be split, yielding a lot of energy. It is therefore said to be 'fissile' and we use the expression 'nuclear fission'.

Meanwhile, like all radioactive isotopes, they decay. U-238 decays very slowly, its half-life being about the same as the age of the Earth (4500 million years). This means that it is barely radioactive, less so than many other isotopes in rocks and sand. Nevertheless it generates 0.1 watts/tonne as decay heat and this is enough to warm the Earth's core. U-235 decays slightly faster.

Energy from the uranium atom

The nucleus of the U-235 atom comprises 92 protons and 143 neutrons (92 + 143 = 235). When the nucleus of a U-235 atom captures a moving neutron it splits in two (fissions) and releases some energy in the form of heat, also two or three additional neutrons are thrown off. If enough of these expelled neutrons cause the nuclei of other U-235 atoms to split, releasing further neutrons, a fission 'chain reaction' can be achieved. When this happens over and over again, many millions of times, a very large amount of heat is produced from a relatively small amount of uranium.

It is this process, in effect "burning" uranium, which occurs in a nuclear reactor. The heat is used to make steam to produce electricity.
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Inside the reactor

In a nuclear reactor the uranium fuel is assembled in such a way that a controlled fission chain reaction can be achieved. The heat created by splitting the U-235 atoms is then used to make steam which spins a turbine to drive a generator, producing electricity.

 Nuclear power stations and fossil-fuelled power stations of similar capacity have many features in common. Both require heat to produce steam to drive turbines and generators. In a nuclear power station, however, the fissioning of uranium atoms replaces the burning of coal or gas .
The chain reaction that takes place in the core of a nuclear reactor is controlled by rods which absorb neutrons and which can be inserted or withdrawn to set the reactor at the required power level.

The fuel elements are surrounded by a substance called a moderator to slow the speed of the emitted neutrons and thus enable the chain reaction to continue. Water, graphite and heavy water are used as moderators in different types of reactors.

Because of the kind of fuel used (ie the concentration of U-235, see below), if there is a major uncorrected malfunction in a reactor the fuel may overheat and melt, but it cannot explode like a bomb.

A typical 1000 megawatt (MWe) reactor can provide enough electricity for a modern city of up to one million people.
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Uranium and Plutonium

Whereas the U-235 nucleus is 'fissile', that of U-238 is said to be 'fertile'. This means that it can capture one of the neutrons which are flying about in the core of the reactor and become (indirectly) plutonium-239, which is fissile. Pu-239 is very much like U-235, in that it fissions when hit by a neutron and this also yields a lot of energy.

Because there is so much U-238 in a reactor core (most of the fuel), these reactions occur frequently, and in fact about one third of the energy yield comes from "burning" Pu-239.

But sometimes a Pu-239 atom simply captures a neutron without splitting, and it becomes Pu-240. Because the Pu-239 is either progressively "burned" or becomes Pu-240, the longer the fuel stays in the reactor the more Pu-240 is in it.*

* The significance of this is that when the spent fuel is removed after about three years, the plutonium in it is not suitable for making weapons but can be recycled as fuel.
 From uranium ore to reactor fuel
 Uranium ore can be mined by underground or open-cut methods, depending on its depth. After mining, the ore is crushed and ground up. Then it is treated with acid to dissolve the uranium, which is recovered from solution.
Uranium may also be mined by in situ leaching (ISL), where it is dissolved from a porous underground ore body in situ and pumped to the surface.

The end product of the mining and milling stages, or of ISL, is uranium oxide concentrate (U3O8). This is the form in which uranium is sold.

Before it can be used in a reactor for electricity generation, however, it must undergo a series of processes to produce a useable fuel.

For most of the world's reactors, the next step in making the fuel is to convert the uranium oxide into a gas, uranium hexafluoride (UF6), which enables it to be enriched. Enrichment increases the proportion of the uranium-235 isotope from its natural level of 0.7% to 3 - 4%. This enables greater technical efficiency in reactor design and operation, particularly in larger reactors, and allows the use of ordinary water as a moderator.

After enrichment, the UF6 gas is converted to uranium dioxide (UO2) which is formed into fuel pellets. These fuel pellets are placed inside thin metal tubes which are assembled in bundles to become the fuel elements or assemblies for the core of the reactor.

For reactors which use natural uranium as their fuel (and hence which require graphite or heavy water as a moderator) the U3O8 concentrate simply needs to be refined and converted directly to uranium dioxide.

When the uranium fuel has been in the reactor for about three years, the used fuel is removed, stored, and then either reprocessed or disposed of underground 

Appendix II

Uranium on other American Indian  lands

The Southwest

The seventh Southwest Indigenous Uranium Forum met at the end of October, 2009 at Acoma Pueblo in New Mexico. Over 250 representatives of Pueblos, Navajos, and other indigenous peoples met to continue their fight against uranium mining on native lands and to protest proposals for new uranium mines on Mt. Taylor.  The Forum heard testimony about past experiences with uranium mining on American Indian lands and about plans for future mining in the “checkerboard” area of the Navajo Nation and on Mt. Taylor. (Southwest Indigenous Uranium Forum) 
Laguna Pueblo

The Laguna Pueblo, forty-five miles west of Albuquerque, is located on the eastern side of the Grants Mineral Belt.  The Pueblo is the site of the world’s largest open pit uranium mine, the Jackpile Mine, located next to the Laguna Pueblo village of  Paguate.  The mine was active for thirty years, starting in the mid-1950’s.  The mine was excavated 625 feet into the ground. Approximately 400 million tons of earth was removed from the open pits over the operation span. The mine operated 24 hours a day, seven days a week during its peak production.  The uranium ore was shipped to the Bluewater Mill west of Grants, New Mexico.  The mine changed the lives of the Laguna people, as did uranium mining on the Navajo Nation, from a ranching and farming economy into a wage economy. (Jacobs)   For thirty year the mine supplied Laguna workers with good incomes.  But these stopped when the mine closed in 1982.

The stories of the workers and their families from the Laguna Pueblo mine workers are similar to those of the Navajo uranium workers.  No one was told of the hazardous nature of their work.  The Laguna Pueblo, like the Navajo Nation, has high rates of cancer.  Similarly, huge piles of tailings were left and the groundwater contaminated. (Jacobs, p 44)  When the mine closed, a reclamation project was signed between the Bureau of Land Management and the Bureau of Indian Affairs.  In 1989 the Laguna Pueblo was paid 45 million dollars by the mining company to carry out the reclamation.  The project was completed in 1994 with monitoring on-going.  Pictures of the reclamation project show a somewhat shallower large pit, with grass and trees planted.  The Laguna Pueblo also carries on a water testing program.(US EPA, 2009 Assessment of health and environmental impacts of uranium mining and milling, Five-year plan) 

Mt Taylor

Mt Taylor, with an elevation of 11,301 feet is located in southwestern New Mexico, between Albuquerque and Gallup.  It is a startlingly beautiful mountain, visible from up to 100 miles away.  It has been a pilgrimage site for as many as thirty American Indian tribes. It is one of the four Navajo sacred mountains marking the original boundaries of the Navajo homeland since time began.  It also holds special significance for the Acoma Pueblo people. The New Mexico Cultural Properties Review Committee designated Mt. Taylor as a Traditional Cultural Property (TCP) in 2009.  The U.S. Forest Service also ruled that Mt Taylor is eligible for listing in the National Register of Historic Places. The mountain and surrounding area is used for a variety of cultural practices and is therefore significant to the Pueblos of Acoma, Laguna, and Zuni, the Hopi Tribe and Navajo Nation. The private property within the boundaries to the TCP are excluded from the protection provided by the listing.  Therefore, mining can occur on this land (National Trust for Historic Preservation) 
The Mountain is in the eastern portion of the Grants Uranium Belt and sits atop a rich uranium reserves.  Mining occurred on the Mountain in the 1950’s and 1970’s.  The current revival of interest in mining uranium has resulted in renewed interest in the area. Mining executives from Neutron Energy and Uranium Resources, Inc. provided New Mexico officials with an update on their plans for Mt. Taylor in 2007.  “We’re going to have probably at least one in-situ operation, at least two mills — one on the east and one on the west side of Mount Taylor, at least initially, five or six underground mines, and total employment of probably 1,400 to 1,500 people,” Byers said of Neutron Energy. (Helms) 
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The Grand Canyon area

The Havasupai and Hualapai Tribes have banned uranium mining on their lands.  The U.S. Department of Interior has temporarily withdrawn nearly one million acres of land near the Grand Canyon  from uranium mining.  However, the Arizona Daily Sun reported in January, 2010 that a Canadian company, Denison Mines, had already started mining operations on the north rim of the Grand Canyon. “it’s expected that six uranium mines could open on federal lands bordering the Grand Canyon, according to estimates by the Bureau of Land Management, and more than 7,500 claims have been filed in northern Arizona. (Cole)  The mining in this area is going to be traditional uranium mines, not in situ leach mines. (Clark, Roger, personal communication, 5/27/10)
The stories of abandoned mines and renewed interest in uranium mining can be repeated in other areas throughout the western United States.  As the call for uranium for new nuclear reactors grows, the price of uranium will rebound and the story will continue.

The Pacific Northwest: The Spokane Tribe
The Spokane Indian Reservation is located in eastern Washington State 35 miles  northwest of Spokane, WA.  The Reservation is near the confluence of the Spokane and Columbia River. Uranium mining operations began in 1955 at the Midnite Mine an open-pit mine located about eight miles from tribal headquarters at Wellpint, Washington.  Mining operations produced approximately 2.9 million tons of ore averaging about 0.2 percent uranium. The uranium ore was transported through the Reservation 25 miles east to a mill In Ford, WA.  When the mine ceased operation in 1981 2.4 million tons of radioactive stockpiled ore and 33 million tons of waste rock were left behind.  As on the Navajo Nation, the mining company just closed down operations and walked away as uranium prices fell.  The large open pit was not fenced, or any other remedial action taken. "Today, unreclaimed piles of waste rock and stockpiles of ore and protore are visible on the more than 320 acres disturbed by mining.  Two open pits contain water collected at several seeps (where water emerges at the foot of the largest waste rock pile), water flowing into the pit and surface water runoff."  (EPA Region 10 Midnite Mine, Site Description, 2007)

Again, the story is the same: miners were not told of the dangers of working with uranium ore. Ore trucks drove through the center of the Reservation taking the ore to the mill.  Roads and driveways were built from the crushed ore from the mine site. Tribal members cannot hunt, fish, or gather on the contaminated lands.  (Cornwall)  Thus Spokane tribal members cannot carry out their traditional cultural and subsistence activities on this land.

The federal government has stated that the exposed rock surfaces in the ore and waste rock piles, and in the walls of the open pit mine all generate drainage contaminated with arsenic, cadmium, manganese, and uranium, and radioactive isotopes and decay products related to uranium into the groundwater and surface water.(U.S. Department of Health and Human Services, Public Health Service, 2009)   The surface water flows into Blue Creek which is a fishery stream.  Blue Creek drains into the Spokane River, which in turn drains into the Columbia River. Thus the contamination has been spread far downstream from the mine site.

The Midnite Mine has been designated as a Superfund site and a cleanup plan issued. The cleanup plan calls for a cap over an area of pits filled with waste during mining, consolidation containment of remaining waste in the two open pits, removal of water entering the pits, and operation of a treatment system to treat contaminated water from the pits and seeps. )U.S., EPA. 2010, Region 10 Cleanup: Midnite Mine).   Under the federal Superfund law, the company responsible for the abandoned mine is supposed to pay for the cleanup.  However, Dawn Mining Co., has few assets at this time.  Thus the cleanup is on hold while the fiscal responsibility is decided. (Cornwall)
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� “Uranium occurs naturally within the rocks that form the earth’s crust, particularly in granite, volcanic ash, and volcanic lavas with granite-like compositions. Some deposits occur as uranium-rich veins that formed from granitic magmas, but most formed when oxidizing groundwater leached uranium from igneous rocks and transported it to reducing environments where uranium precipitated and became concentrated.” (Yancey & McLemore).


� Sources of electrical power in the United States are: coal: 48.9%, natural gas: 20%, nuclear 19.3%, hydroelectric: 7.1%, petroleum: 1.6% and others 3.1%.  Wikipedia, “Electricity Generation.”


� In July of 1945 the first atomic bomb was successfully tested in New Mexico.


�  In the 1960’s it was also coal.


� In  2000 legislation was passed amending the original law to correct widely perceived areas of unfairness in the original law. (Brugge and Gogle, p. 25)  Coverage was extended in 2000 to cover mill workers.


� This ban was re-issued by former President Peterson Zah in December 1992





� Since 1994, the Superfund Program has provided technical assistance and funding of over $13 million to assess potentially contaminated sites. Nation In August 2007, the Superfund Program compiled a comprehensive database and atlas with the most complete assessment to date of all known uranium mines on the Navajo Nation.


  (USEPA, Region 6 Superfund, Addressing Uranium Contamination on the Navajo 


 ( http://www.epa.gov/region09/superfund/navajo-nation/index.html)


� Uranium mining also took place on other American Indian lands.  Appendix II details some of this history.





�. Funding of the legislation was put under discretionary appropriations “making future funding uncertain.” (Brugge and Goble, p.147) 


� This is a simplistic explanation of an historically complicated pattern of land alienation and ownership.  For a more detailed history see: John Redhouse, The Leasing of Dinetah


�  The Nuclear Regulatory Commission was established by the Energy Reorganization Act of 1974 to “regulate the nation's civilian use of byproduct, source, and special nuclear materials to ensure adequate protection of public health and safety, to promote the common defense and security, and to protect the environment.” Downloaded 5/19/10 from: � HYPERLINK "http://www.nrc.gov/about-nrc.html" ��http://www.nrc.gov/about-nrc.html�  


� A chapter is a unit of local government of the Navajo Nation.


� Reprinted with permission from World Nuclear Organization.  Downloaded 5/21/10 from: http://www.world-nuclear.org/education/uran.htm
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