DEFENSE NUCLEAR FACILITIESSAFETY BOARD

June 8, 2001
TO: K. Fortenberry, Technica Director
FROM: D. Grover and M. Sautman, Hanford Site Representatives
SUBJ: Activity Report for the Week Ending June 8, 2001

Plutonium Finishing Plant (PFP); Hanford hosted a meeting to discuss problems with various
moisture measurement techniques for plutonium oxides. Theinitid moisture messurement
concerns were limited to 1) supercritica fluid extraction’s (SFE) ability to detect water that had
reacted with MgO to form Mg(OH), and 2) loss-on-ignition’s (LOI) problems with water that
reabsorbed on the sample as it cooled and biased the weight loss. 1t now aso gppears that both
LOI and SFE will not detect moisture that forms the single hydroxyl layer on plutonium oxide.
Thislayer will usudly form, evenin a"dry" glovebox, however, it was thought thet a correction
factor might be developed to bound it (probably on the order of 0.1 w/o for typica cacined
oxide). However, recent PFP data strongly suggests that SFE does not detect or only detects a
portion of the additiona layers of adsorbed or physisorbed water. If thisistrue, it would likely
eliminate the use of SFE for any type of materid under any condition. Los Alamos Nationd
Laboratory (LANL) believesthat their SFE is seeing some or dl of the physisorbed water and
that there could be something wrong with PFP's SFE unit. However, the SFE data that LANL
presented appeared to show little or no correlation with what was believed to be the actud
moisture content and it gppears that there might be sample handling issues a LANL that may
bias some of their results. Furthermore, PFP discussed why gypsum, which was used to qudify
SFE, might have been a questionable surrogate for the hydroxyl layer and physisorbed water on
plutonium oxide. Although LANL plansto perform additiond testing, the group’s consensus
was that SFE is not suitable for any gpplication based on current data. This may have mgor
implications for the complex since PFP and Rocky Hats (and Savannah River later on) were
planning to use SFE as their primary moisture measurement process. The group’s consensus
was that the use of thermogravimetric analyss (TGA), possibly combined with other techniques,
will provide accurate measurements and can be quickly qudified snceitissmilar to LOI
(without LOI’slimitations). Theimpacts a& PFP may be minima since they dready own a
"production” TGA (which should fit ingde the SFE glovebox) and alaboratory TGA-mass
gpectrometer. Rocky Fats, on the other hand, does not have a TGA, runs out of LOI-suitable
oxides early this Fal, and could have to wait ayear or more before they could procure, ingal,
andrunaTGA. LANL continuesto promote neutron moderation, but the need to develop matrix
bias correctionsisworrisome. (3-A)

F-Reactor Basin: Mr. Grover attended the entrance and exit briefings for the contractor
readiness assessment (RA) for removd of the remaining fill materia from the F-Reactor Basin.
The RA conssted only of document reviews and interviews of project personne. The ability of
the operators to perform the work was determined by areview of training records as the mgority
of work issmilar to that frequently performed by the project. However, thisis not the case for
the contingency actions to clean and package any spent fud pieces identified during the find
excavations. The project may want to consider performing another appropriately graded RA for
gpent fuel handling including demongtrations of the work ingtruction if fud isfound. (111-B)




