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EPISODICITY OF RELEASE 

An episode of elevated U release and migration is indicated by the apparent age clustering of high-U deposits at 

around 50 ka. Radionuclide release models for the proposed repository at Yucca Mountain do not include episodes of 

enhanced release (NRC, 2001; CRWMS M&O, 2000b). Rather, release is treated as continuous, with climate change 

addressed by stepwise changes in infiltration rates.  

A lower limit on the rate of episodic U release at Nopal I can be calculated from the ca. 50 ka caliche deposition 

data. The following assumptions are made: 
- 10,000 year episode duration (estimated from Figure 6) 

- 100 ppm in caliche (all ca. 50 ka caliches in Figure 6 have > 100 ppm U) 

- caliche volume of 1000 m3 (10 cm-thick caliche covering 10,000 m2; masses reach up to about 15 cm thick) 

The calculated rate of U deposition is 30 g/y. This estimate is highly uncertain, because it depends on extrapolations of 

field and laboratory observations.  

Because much more U is transported than is actually captured in the caliches, this deposition rate provides a lower 

limit on release rate. The degree to which release rate exceeds deposition rate should far exceed any uncertainty in the 

calculated deposition rate. An upper limit on the long-term U release rate for the site based on solubility-limited U 

concentration and constant, modem-day water flux is also 30 g/y (Murphy and Pearcy, 1992). 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 estimates. Furthermore, as noted above, that the U episodic release rate likely 

greatly exceeds the calculated deposition rate suggests that the episodic release rate is much greater than the long-term 

maximum estimate. Rapid episodic release could most simply be explained as resulting from greater water flux 

(compared to present) related to climate episodes. These rates can be used to evaluate rates used in performance 

assessments of the proposed repository.  
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DISCUSSION 

1. Recent U migration is reflected in the U content of deposits of caliche, opal, and-to a lesser",, 
extent-calcite. , 

2. Caliche deposits record the most recent mobilization, within the past 100 ka, presumably under, 
conditions generally similar to the present. Significant U moblization on this time scale is 
consistent with previous U-series studies (Prikryl et al., 1997; Pickett & Murphy, 2001).  

3. The U-Th isotopic systematics in the caliches do not simply reflect carbonate-detritus mixing.  
Rather, U has been deposited in both carbonate and siliceous authigenic phases. Leaching tests or 
total-dissolution "isochrons" are needed because application of simple detritus corrections would 
be inappropriate, particularly in light of expected wide variations in detrital 23OTh/l 2 Th.  

4. Leachate results on one sample strongly suggest that the different authigenic components are 
similar in age. Until leaching analyses are completed, this observation lends confidence to 
interpretation of the U-Th model ages as accurate.  

5. Deposition of high-U caliches and opal at around 50 ka suggests an episode of elevated U 
migration at rates greater than long-term estimates (which are based in part on present climate).  

6. Because of analogous hydrologic and chemical conditions at Yucca Mountain, models of 
radionuclide release at the proposed repository based on variations in infiltration rate should 
consider the possibility of episodic enhancement. Current models employing stepwise changes in 
infiltration rate may address this possibility, but should be assessed in light of the natural analog 
information. A transient episode of enhanced release preceded and followed by lower release 
may affect dose differently than a long-term series of stepwise changes.  
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