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The Nopal I uranium deposit at Pefia Blanca, Chihuahua, Mexico, is a natural analog to the
proposed geologic repository for high-level nuclear waste at Yucca Mountain, Nevada, USA, in
part because of its striking geochemical similarities. Secondary deposits of caliche and opal
around the Nopal I deposit record mobilization and redeposition of uranium. These deposits
provide information on the rates and the episodic nature of radionuclide migration. Opals have
uranium as high as 10,000 ppm, carbonate-rich caliches contain up to 350 ppm uranium, and
crystalline calcites also have relatively high uranium concentrations, up to 30 ppm. All
crystalline calcites and one opal yield 2°Th ages greater than 200,000 years. Caliches, however,
have #°Th model ages ranging from 18,000 to 136,000 years, with clustering around 50,600
years. In addition, an opal yielded a 54,000-year age, supporting episodic uranium deposition at
this time. A lower limit on the rate of episodic uranium deposition is calculated to be 30 g/y
[0.07 1b/y] assuming a conservatively long episode of 10,000 years, minimum excess uranium of
100 ppm in caliche, and estimated caliche volume of 1,000 m® [35,000 ft*] (based on field
observations). Deposition rate provides, in turn, a lower limit on release rate. An upper limit on
the long-term uranium release rate for the site based on solubility-limited uranium concentration
and water flux is also 30 g/y [0.07 Ib/y] (Murphy and Pearcy, 1992). Although these two
calculated values reflect different processes, consistency between the independently estimated
upper limit on the long-term release rate and lower limit on the episodic deposition rate lends
credibility to the magnitude of these natural analog estimates for radionuclide migration rates.
These rates can be used to evaluate rates used in performance assessments of the proposed
repository. This work, funded by the U.S. Nuclear Regulatory Commission (NRC) under
contract NRC-02-97-009, does not necessarily reflect the views or regulatory position of the
NRC.
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