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HLWYM HEmails

From: Keith Compton
Sent: Tuesday, April 17, 2007 8:27 AM
To:
Subject: Fwd: RE: Comment #36, review of TPA User Guide Chap. 16 (ASHPLUMO/ASHRMOVO)

 
 
>>> Pat LaPlante <plaplante@cnwra.swri.edu> 4/16/2007 4:53 PM >>> 
All,  
 
Because this comment has implications for my chapter as well (DCAGW -- for irrigation contamination leaching 
in soil) I discussed that aspect and the link to the ASHRMOVO issue further w/ K. Compton recently. Since our 
discussion was obviously related to this ASHRMOVO issue, I will share key points w/ the group for what its 
worth. Keith...pls chime in if I've missed anything. The following is just "additional information" 
to consider...the issues have not yet been resolved per Bret's recent guidance (consider this input to that 
process).  
 
In our last discussion, Keith and I agreed that for the ASHRMOVO application, from a purely risk significance 
standpoint, the elements that dominate the igneous inhalation dose calculation (e.g., Am, Pu) do not tend to 
leach out to a significant degree and thus sampling Kds vs not would likely not have much influence on 
igneous dose results and use of constants may be justified from a code efficiency standpoint. Also, he noted 
that the ASHRMOVO track is no longer part of the default selection for igneous anyway so the added detail for 
sampling may not be needed and retaining distributions as "comments" preserves the prior work. As noted 
below the sampling was previously suggested and implemented primarily to ensure consistency among TPA 
modules implementing similar computations (and not for "risk" reasons). I still think there are some advantages 
to ensuring internal consistency but 
also understand the desire for reducing sampled parameters.    
 
(note: My statements in prior e-mail about constants being "conservative" apply mainly to groundwater 
release/DCAGW rather than igneous/DCAGS).  
 
Keith concurred that if the ASHRMOVO kds were set to constants we would still prefer to sample the DCAGW 
Kds in TPA because the important elements are different for the groundwater scenario and are more 
influenced by leaching processes (thereby justifying sampling in DCAGW from a risk significance standpoint).  
 
If constants are used for ASHRMOVO, perhaps an efficient approach would be to use the 50th percentile 
values from the current distributions in tpa.inp (or go back to selecting geometric means from tables in the key 
reference...Sheppard and Thibault, 1990).  
 
Thanks 
Pat 
 
-----Original Message----- 
From: Don Hooper [mailto:dhooper@cnwra.swri.edu] 
Sent: Monday, April 16, 2007 2:59 PM 
To: Ronald Janetzke; 'Christopher Grossman' 
Cc: 'John Trapp'; plaplante@cnwra.swri.edu 
Subject: Comment #36, review of TPA User Guide Chap. 16 
(ASHPLUMO/ASHRMOVO) 
 
Ron J. and Chris G.: 
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RE:  Comment #36, NRC review of TPA User Guide Chapter 16 
(ASHPLUMO/ASHRMOVO) 
 
36. Pages 16-16 thru 16-27, distribution coefficient in volcanic 
ash: 
Not clear why all of these parameters need to be sampled in the reference case.  Recommend setting these to 
an appropriate central value and only using the distribution when sensitivity studies of the igneous case are 
being carried out.  Setting all of these to distributions may increase TPA run times, already a significant issue, 
due to the need to increase the number of realizations above the number of sampled parameters in order to 
obtain correlations.  This suggested change to the tpa.inp file needs to be addressed by the TPA code folks 
(Janetzke and Grossman) before being implemented.  If the change to a central value is implemented, the 
current distribution type and parameter should be put into the remarks column with a sentence to indicate that 
the distribution is appropriate for use in sensitivity studies.  A sentence or justification for the central value 
should be added as well to the remarks column.  If the change is implemented then Section 16.7 should be 
changed (add a sentence) to reflect this added capability (user supplied cdf can be used to test for sensitivity) 
for understanding module performance. 
 
 = = = = = = =  
 
Reply, discussion, and questions for comment #36 (with help from Pat 
LaPlante): 
 
The issue of sampling the Kd's has some history and it impacts both DCAGW and ASHRMOVO applications.  
The origin of the current approach to sample both ASHRMOVO and DCAGW implementations can be traced 
back to the March 
2005 
integrated (CNWRA/NRC) ISI team reviews of the TPA code input parameters. 
Pat LaPlante made a recommendation for consistency in the soil leaching implementations to sample the Kd's 
for both irrigated soil and ash.  The Kd inputs fall under DOSE2 ISI and both DOSE2 and DOSE3 teams were 
included in the e-mail discussion.  Britt Hill supported sampling both sets.  Pat wrote the "consensus review" 
and the responsibility for the Kd inputs for both ASHRMOVO and DCAGW was passed to Paul Bertetti, who 
put some time into getting the distributions right for the latest and code user manual milestone.  
 
Later that year (2005) upon demonstrating the updated TPA code to NRC, Tim McCartin expressed his view 
that we NOT sample the Kds and use mean values (in general use of mean values will increase expected 
doses).  As we moved into development of TPA 5.1, Pat mentioned Tim's issues to Bret Leslie (in the context 
of drafting the DCAGW user manual) and the gist of his response was to not make any changes unless they 
were absolutely needed.  
 
Now, the NRC comments on User Guide Chapter 16 are suggesting we go back to constants. Sampling may 
be the more technically defensible approach given the uncertainty in the values, also it appears we have gone 
over this issue 
in the past and changing it now would appear to be a time sink.    
 
Pat LaPlante's proposed approach (from March 2005): 
 
- Both DCAGW and ASHRMOVO use Kds from the same source data (Sheppard and Thibault, 1990 ... a large 
compendium of values found in the literature with Kd distribution statistics for a variety of elements). 
 
- The DCAGW implementation samples Kds from distributions derived from the source data.  Source data 
indicates Kds are lognormally distributed so TPA implementation samples a lognormal distribution.  To define 
the distribution, TPA requires a range consisting of the x < 0.1 and x > 
99.9 
percentiles of the distribution; however, this generates a range of values that greatly exceeds the range 
reported in the data (by as much as 3 or 
4 
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orders of magnitude on the high tail and about 1 on the low tail).  A truncated lognormal would be more 
appropriate but this type of distribution is not offered as an input option in the TPA code. 
 
- ASHRMOVO uses essentially the same mathematical model for leaching and the same source data for Kd's 
as the DCAGW implementation, however, constant geometric means are used instead of sampled 
distributions.  Even though conceptually the two implementations deal with different leaching scenarios (one 
with contaminated soil, the other contaminated ash that may become "soil" after some elapsed time), because 
the same source data and leaching equations are used it would seem reasonable to use a similar approach to 
the input parameters for the TPA code.  The large uncertainties in Kds reported in the literature would suggest 
sampling to propagate this uncertainty in the PA would be preferable and more likely to contain the "true value"
of 
the Kd for volcanic ash than a constant.  Some have argued for constants in the past noting that there is not 
sufficient data on leaching in volcanic ash to justify defining a distribution. Use of geometric means as 
constants will favor higher Kd values than the majority of sampled values from a lognormal distribution (thus, 
use of a constant is generally more conservative). 
 
Recommended Approach (from Pat LaPlante, March 2005): 
 
First, sample Kds in both DCAGW and ASHRMOVO modules.  If the geometric means are applicable for ash 
modeling then the distributions used to calculate those means should also be applicable.  The wide lognormal 
distribution range problem can be solved by using the TPA code's "user-defined distribution" feature to define a 
truncated lognormal distribution. This feature requires as input the parameters necessary to define the 
cumulative distribution function for the desired distribution. 
Osvaldo Pensado has developed an efficient approach for defining the cumulative distribution function for a 
truncated lognormal using the Kd distribution information provided in Sheppard and Thibault (1990).  The 
resulting distribution is truncated at the minimum and maximum values reported in Sheppard and Thibault 
(1990), with shape defined by the mean and standard deviation of log transformed values (also reported in 
Sheppard and Thibault, 1990). 
 
Finally, the original comment #36 discussion asked for input from Janetzke and Grossman, so how are we 
going to move forward on this? 
 
 
-Don Hooper 
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