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Jim: 
I got your comments. I need to mull them over, but there is one problem about the abstraction that we need to 
understand. That problem is that we represent thousands of WPs by just a few, and therefore have to come up 
with a suitable ensemble average so that one WP can correctly represent many. I am working on the problem 
right now, although I havn't spent enough time on it lately. 
 
Consider the case of a subarea where there are N waste packages. Each waste package fails at a random 
time and when it does fail, has a different amount of water getting in. To make the abstraction correct, some 
sort of "average" water amount has to be found so that the total release from the N waste packages equals the 
release from a single average waste package multiplied by N. The answer may be that you can't find such an 
average for at least the following reasons: (1) the WPs are failing randomly, so there is no release from some 
of them early on, (2) The release of some nuclides is controlled by solubility, whereas others are controlled by 
the degradation rate of the fuel, and (3) WPs differ in their contents, temperature, design, and flow properties. 
The object of my investigation is to see if we can get an approximation that works acceptably well for the suite 
of radionuclides we have. For the simplified case of identical WPs, all WPs failing at the same time, solubility 
limited releases,  no buildup time (i.e., flow-through model) before release, then the ensemble release would 
be tied to approximately the arithmetic mean of the wetting fraction and flow multiplication factors. 
 
I will keep you posted on my results. 
 
Dick  
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