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Geology and uranium in the Grand Canyon region: In 1990, the U.S. Geological Survey 

estimated that a mean undiscovered uranium endowment of 1.3 million tons (2.6 billion pounds) 

U3O8 is present in breccia pipe deposits in northern Arizona. This estimate is almost 3 times the  

U.S. uranium reserves estimate of 445 thousand tons (890 million pounds) U3O8 for developed 

deposits elsewhere in the United States. 

Uranium mobilizes in aerobic (with oxygen) environments and is precipitated in anoxic 

(without oxygen) environments. Uranium is also mobilized and dispersed by wind as dust and 

airborne particles. This results in a wide range of geologic environments where uranium can 

accumulate or be mobilized and dispersed. One of these environments unique to the Grand 

Canyon region are breccia pipes, non-volcanic collapse features that originate in caves forming 

in the Redwall and Muav Limestones. Over time the roofs of the caves collapse and continue to 

stoop upward to the surface. Not all breccia pipes reach the surface, but where they do, they are 

commonly associated with circular collapse features of a few hundred feet up to a half a mile. 

Since the Grand Canyon region is layered with limestone sedimentary rocks karst topography is 

also quite common. As a result, many collapse features are sinkholes and solution collapse not 

associated with breccia pipes. Not all breccia pipes are mineralized with uranium. Those that are 

formed under anoxic (without oxygen) conditions as groundwater rich in dissolved uranium and 

other dissolved minerals from areas that contained dispersed or concentrated uranium ores and 

migrated up, down, or through the breccia pipes. 

Uranium has been naturally eroding from breccia pipes in the Grand Canyon region for 200 to 

300 million years. Mining in the Grand Canyon region for copper and silver since the late 1800’s 

and for uranium since about the 1950’s has exposed more of the breccia pipe ore deposits to air 

and oxygenated water that can increase the local dispersal of uranium to the environment. 
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The natural background radiation at the surface in the Grand Canyon region is about 5 to 

10 microrems, about the same as one cross country, round trip airline trip (5 microrems) or one 

chest x-ray (10 micro rems). The historical average concentration of dissolved uranium in the 

Colorado River (since the 1970’s) is from 3 to 5 micrograms per liters (ppb), compared to the 

EPA limit for safe drinking water of 30 micrograms per liter. 

These references describe the current best understanding of the regional geology of the 

Grand Canyon and the development, natural erosion, and mining of breccia pipe ore deposits in 

the region. 
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human health and the environment.   This Five-Year Plan has the following major objectives:   

Objective 1: Assessment and Cleanup of Contaminated Structures-Navajo Nation Environmental 

Protection Agency (NNEPA) will assess and scan up to 100 homes per year and will refer those 

with elevated levels of radiation to USEPA for follow-up actions.  Objective 2: Assessment of 

Contaminated Water Sources and Provision of Alternative Water Supplies-Expand geographic 

focus for providing access to safe drinking water to all six abandoned uranium mine (AUM) 

regions, encompassing 55 Navajo Nation chapters.  Objective 3: Assessment of AUM Sites with 

Detailed Assessments of those Most Likely to Pose Environmental or Health Problems-Conduct 

detailed assessments at up to fifty of the highest priority mines.   Objective 4: Cleanup of the 

Northeast Church Rock Mine Site and Additional High Priority AUM Sites-Complete the design 

of the cleanup of the Northeast Church Rock mine site with input from the Navajo Nation, the 

community, and other agencies. For the United Nuclear Corporation to submit a License 

Amendment Request to the NRC for the disposal of the mine waste at United Nuclear 

Corporation Mill Site, and if approved, for EPA to negotiate a consent decree with GE to begin 
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remedy construction. Conduct appropriate cleanup actions at mine sites that pose an 

unacceptable risk to residents or the environment.  Objective 5: Cleanup of the Tuba City 

Dump—Complete Remedial Investigation and Feasibility Study and select and begin 

implementing a remedy.  Objective 6: Protection of Human Health and the Environment at 

Former Uranium Processing Sites—Update the groundwater compliance strategy at Shiprock, 

NM and evaluate different treatment options for the Tuba City, AZ site.  Objective 7: Health 

Studies—Complete work on the Navajo Birth Cohort study in cooperation with the University of 

New Mexico, the Navajo Nation Community Health Representative Program, and Navajo Area 

IHS. Work with the Navajo Nation’s Epidemiology Center and support their efforts to evaluate 

various cancer case rates by geographic location of cancer patient’s Federal Actions to Address 

Impacts of Uranium Contamination in the Navajo Nation 2014 residence and known radiation 

exposure sources, and the health status of descendants of uranium miners/mill workers. 
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