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Subject: Comments on the Draft Summary Report on
Solubility and Leaching Controls on Redionuclides in SDMP Wastes

Dear Mr. Felmy:

Molycomp appreciated the opportunity to review and comment on the draft report prepared by Pacific
Northwest National Laboratory (PNNL). The report provided the findings of studies conducted by PNNL
to better understand the chemical behavior of waste materials collected from sites currently licensed by
the L. S. Nuclear Regulatory Commission (NRC). Slag produced during the processing of
ferrocolumbium alloys at Molycorp’s Washington, Pennsylvania site was included in this study,
identified as Site A materials. The study was commissioned by the NRC as past of their effort to ascertain
the potential fcr solubilization, leaching, and off-site migration of radionuclides from sites where Site
Decommissioning Management Plans (SDMPs) are under review by the NRC.

Molycorp asked ICF Kaiser Engineers, Inc. (ICF Kaiser) to evaluate the report findings. Their comments
regarding the draft document provided the basis for this letter.

The study identified five objectives:

Determine the key radionuclides and their concentrations present in each waste;

Determine the solubility limits and solubility limiting phases for these radionuclides;

Determine the rate of attainment of solubility equilibrium;

Determine the leaching rate for radionuclides, which may or may not be solubility controlied; and
ldentify, if possible, the potential for radiocolloid formation.

1.
2.
3.
4.
S.

It is ICF Kaiser's opinion that PNNL adequately addressed objectives 1, 2, and § in this study, but did nat
fulfill objectives 3 and 4.

ilibrinm

PNNL evaluated the solubility of Thorium and Uranium, but did not determine the equilibrium solubility
concentration of either radionuclide studied. PNNL reported the findings of three different solubility test
methods. In one tost method they evaluated the solubility of the radionuclides over a wide range of pH
and for different periods of time ranging from a few days to a few hundred days In ancther methnd they




Mr. Andrew R. Felmy, Ph.D.

W.R. Wiley Environmental Molecular Sciences Laboratory
February 24, 1999

Page 2

evaluated the solubility of the radionuclides in deionized water at natural pH over five time intervals (2
hours, 3 days, 7 days 14 days and 45 days). In the third method they evaluated the solubility of the
radionuclides in a flow-through column where water was allowed to flow through the column at a rate of
0.1 milliliters per hour (ml/hr) for up to 72 days.

In none of theso tests, by any of the three methods, did it appesr that the concentration of the radionuclide
stabilized over time nor were any temporal trends apparent or reported. In the studies where there was a
temporal variable, the concentration either appeared to vary randomly over time within 2 narrow range at
very low concentrations (at or near the detection limit) or to be decreasing with time. Consequently,
PNNL did not report a rate for attainment of solubility equilibrium for either radionuclide for any of the
testod wastes. .

Since the solubility equilibrium concentration was not determined in any of the tests, the leaching rates
calculated by PNNL are not credible for any of the tested wastes. With the exception of the Uranium
lead\ingmafordeitanam,bothUnniumand‘lboriumlaachingmeswmrepomdbyPNNLto
be limited by the low solubility of the radionuclide. The report is not clear how the leaching rate for the
dq:laedUmhun\nﬂe:tsiteBM]dbeevaIu:tadmdtwodiﬁ'emnmasmrqmmd. One of these
twomuisnponadbyPNNLtobeaﬁmctimcfthospeciﬁcmr&ceamofﬂremﬁal,bmtherq:on
dounapmvidenydmwmppondlisﬁndi\gnordnesiidatifyhowﬂ\especiﬁcnuﬁoeamwu
determined.

lntboseaseswhmdwclud\ingmofﬂwndimuclidew:sfmndtobemtmlledbyi'ssohxbiliy,xhe
leaching rate was reported to be a function of the maximum concentrativn of the radionuclide detected in
thebcu.hIud:ingsmdymddncamtimnoodedfotﬂnleochingsmdynnplotomhdwmaximum
concentration. In all cases, the observed maxinwm concentration was low (at or near the detection limit,
sec Figure 4, Figure 9, Table 8, Figure 13, Figure 16, and Figure 20). Further, no discernable trends in
ths concentration data over time were apparent or reported. The maximum observed concentration, in
Mdmm.WmhmmmMmhmmnuIMgmam
mtroduced by the test method and unrelated to the solubility of the adicauclide. Also, the maximum
Mmﬁaknﬂmmswibmd'whbilhymiﬁbﬁm which was nat
dauminedﬂtmghobjeaiwlmumiadwtponldllaham,Bdtstday: 14 days and 45 days)
obninod'mthisﬂndy,Mthea]wllimdtho“ﬁmwmhmimummmnﬁm”(nmhgm
the maximum concentration value is valid and appropriste to use for the solubility equilibrium
coccentration), a function of the sampling schedule not the chemistry of the radionuclide.

The maximum concentration observed in solution is not indicative of the equilibrium condition, which is
what should be used to detormine the leaching rate. The relcvance of non-equilibrium lcaching rates to
long-term behavior of the materials is questionable. In the absence of equilibrium values, use of average
or time scries weighted concentrations in the calculation would provide more meaningful information
than is provided by using the observed maximum values.
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Both of theso assumptions are cunservative. Together they will result in a calculated leaching rate that
lppmdaumeﬂtmialmximummo,namWhldﬁngm. The report should mclude, in a
stand-slone section, a discussion of simplifying or conservative assumptions and limitstions or
uncertamties in application of the laboratory studies to actual site canditions.

Qlosing

MolyeocpbopeﬂhnthmcummtsmbelpﬁlltoPNNLhﬁmlizingtheuponofﬁnesemdia. If you
havsmyquestiauocifweanbeofﬁuﬂmauimtoyouplasedonuhesiwctowrieorun.

Simcerely,

John . Daniels

cc: L. S. Person, NRC
P.R Reod - NRC

M. E. Portman - ICF Kaiser
E.T. McLean - ICF Kaiser
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