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Note to: Attendees, volcanic redistribution meeting, Sept 29, 2005
From: Richard Codell
Subject: Summary of discussions

We met on September 29 to discuss several issues regarding possible changes to the TPA 5 code
with regard to the volcanic ash redistribution model. See the attached POP for the meeting,
although we did not have enough time to cover all of the listed items.

Item 1 - “Abstraction should be consistent with concept of RMEI and not presume a location of
the individual in or directly adjacent to the depositional fan of Fortymile Wash.”

Spatial dimensions of the RMEI location are unclear. The RMEI must be a representative person
exposed to potential contamination in water and air, located at the highest concentration of
contamination in the groundwater plume. Although all participants agreed the RMEI is not
reasonably located within Fortymile Wash, additional consideration is needed to appropriately
define the spatial extent of the RMEI location. This extent affects 1) likelihood and conditional
dose for initial tephra-fall deposits, and ii) proximity to Fortymile Wash and elevated mass loads
from potentially contaminated tephra fall deposits. Primary uncertainties are the attenuation of
mass load with distance from Fortymile Wash, proportion of airborne particles from sources with
noncontaminated dust, and sources of redistributed tephra from drainages adjacent to Fortymile
Wash.

ACTION: Don Hooper will evaluate existing TEPHRA realizations to estimate the amount of
tephra potentially deposited outside the current Fortymile Wash drainage basin. ALL will
continue to consider the technical basis to define the spatial extent of the RMEI location.

Item 2 - “Address the disconnect of ASHREMOB from VOLCANO. Rescale TEPHRA to single
waste package release. Identify other parameters from VOLCANO needed for consistency.”

TEPHRA is a stand-alone code, with volcanic parameters from TPA.INP used in TEPHRA
realizations. Sensitivity studies must be conducted with the TEPHRA code. Presently the
TEPHRA code samples from 1 to 10 waste packages entrained, separate from any sampling in
the TPA code. The proposal is to conduct all TEPHRA realizations with a single waste package,
and then multiply the tephra concentrations by a factor which is the sampled number of waste
packages in TPA. There is only a very slight effect of waste entrainment on plume dynamics, so
this is an acceptable procedure. CNWRA will recast the TEPHRA code results on this basis.
Sensitivity studies for other volcanic parameters, such as eruption power or duration, will still
need to use realizations from the TEPHRA code.

ACTION: Center will rerun the TEPHRA code using a single waste package as a fixed
parameter and all other parameters sampled as before.

Item 3 - “Address basis for only including inhalation in the dose assessment.”

Previous analyses using TPA 4.1j showed that inhalation dose was approximately 90% of the
total effective dose. All seemed to agree that the current analyses lead to the conclusion that



inhalation is by far the largest dose contributor, and that other pathways can be ignored.
ACTION: None.

Item 4 - “Address need for strengthened technical basis or revised model to address lack of
decay related to fluvial remobilization.”

The model assumption on the initially deposited tephra is that the source remains approximately
constant, releasing the same amount of contaminated tephra at each flood event, except for
radioactive decay. This assumption could be partially supported by the observation that the mass
of tephra from Cerro Negro hasn’t changed significantly during 4 years of observation .Keith
Compton asked if there should be negative correlation between mass load and the arrival time of
the redeposited ash in the alluvial fan. Roland suggested that the model should calculate a time-
dependent reduction in the mass load between flow events that also accounts for the thickness of
the deposits covering older deposits.

It is not clear that mass is being conserved in the redeposition model. I don’t think there is an
actual accounting for the mass lost because of the loss of mass load in the air. There was a
question about the degradation of tephra by soil-forming processes leading to a lessening of the
suspendibility of the tephra in air, but evidence from Lathrop Wells does not seem to support
alteration of tephra by soil formation. A process that might limit the resuspension of tephra are
covering by wind-borne carbonate (non-contaminated) dust in flatter areas that armors the
surface. However, only the steeper unstable slopes greater than 5 degrees of the depositional
basin are considered for remobilization anyway. It isn’t clear that the area of the steeper slopes is
represented in the current model. Also, the tephra deposition covers only the area in the
depositional basin up to 20 km from the volcanic vent. The reason for this limitation is that
contribution for remobilization would be small from areas of the basin farther away, and keeping
the depositional area small is with keeping with the lumped-parameter nature of the model for
the depositional and fan regions.

ACTION: Don Hooper will check that deposition in the distal regions of the depositional basin is
small by sampling at several points with the TEPHRA model. Additional discussions are needed
to review the technical basis for time-dependent processes in the redistribution model.

Item 5 - “Address, or otherwise develop a technical basis for the three weighting factors (initial,
fluvial and eolian)’”

Roland outlined proposed development of these areas for possible inclusion in TPA in a prior
response to NRC questions, but we did not discuss his ideas except fleetingly in the meeting.
Insufficient time remained to discuss several ideas for further work in subsequent TPA versions,
including:

- Use of alternative plume models like HYSPLIT instead of TEPHRA.
- More complicated two-dimensional models of fluvial sediment transport based on an analogy
to diffusion.



The group was generally supportive of exploring these ideas further, primarily as confidence
builders for the current TPA modeling approaches.



From: Richard Codell

To:  Attendees, volcanic redistribution meeting

Date: 9/29/05

Subject: POP for redistribution meeting

Purpose: Discuss questions on volcanic redistribution models

Outcome: Perfect harmony and world peace. Also, direction to CNWRA for future work.

Process: Telephone conference to discuss questions arising from TPAS model and recent

CNWRA reports

Topics: Discuss questions on CNWRA redistribution model including but not limited to

the following:

1. Abstraction should be consistent with concept of REMI and not presume location of the
individual in or directly adjacent to the fan.

2. Address the disconnect of ASHREMOB from VOLCANO. Rescale TEPHRA to single
waste package. Identify other parameters from VOLCANO needed for consistency.

3. Address basis for only including inhalation.

4. Address need for strengthened tech basis or revised model to address lack of decay
related to fluvial remobilization.

a. Would fluvially remobilized ash have same potential for airborne transport as freshly
deposited ash? Would soil-forming processes from degradation of silicic minerals in ash
alter properties of ash? Would heavier uranium oxide segregate by gravity from ash?

5. Address tech basis of three weighting factors.

Comments on CNWRA Milestone 06002.01.362.530 sent by Bret, e.g.,

03N N KWW~

Other ¢

. Use of western wildfire data as analog to ash redistribution.

. Recent wet-year data in Nevada.

. Possible improved use of flood frequency results in model

. Diffusion analogy for sediment transport. Determination of parameters in model used.

. Boundary conditions for diffusion model.

. Ash falling close to volcanic vent and its ability to be transported by water and wind.

. Use of less than total area in Fortymile Wash catchment.

. Show that amount of remobilized tephra could significantly affect airborne concentrations.

omments

1. Should we consider use of HYSPLIT or at least a comparison to TEPHRA?
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