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MEMORANDUM FOR: R. John Starmer, Section Leader LHigginbotham
Geochemistry Section WKelly & RF
Geotechnical Branch PDR

FROM: Walton R. Kelly
Geochemistry Section
Geotechnical Branch

SUBJECT: TRIP REPORT FOR MEETING TO DISCUSS AND REVIEW THE
ONWI GEOCHEMISTRY PROGRAM FOR SALT SITES, COLUMBUS,
OH, MAY 15-16, 1984

The purpose of this trip was to discuss the ONWI geochemistry program for salt
sites with the ONWI geochemistry staff and to review unpublished draft docu-
ments pertinent to geochemistry. John Linehan, WMRP, arranged a meeting with
Norman Hubbard, the ONWI lead in salt geochemistry. Linehan, Robert Johnson
and Leslie Peeters, WMRP, and Jo-Ann Sherwin, DOE/SRPO, Chief Site Evaluator,
were also in attendance.

Hubbard presented the salt geochemistry program in the following manner:
geochemical processes relevant to radionuclide migration are unimportant in
salt deposits and the geochemistry program should consist of detailed site
characterization related to the hydrology and waste package programs. Hubbard
stated that calculations show that there is not enough brine in salt
(inclusions and minerals) to significantly affect the waste container. As for
scenarios that might allow water to enter the salt from outside (e.g.
dissolution features, interbeds), Hubbard said that this was insignificant for
basically 4 reasons: (1) there is little evidence that significant amounts of

A_> water can get into the salt; (2) assuming an infinite supply of water, this
brine should not cause much corrosion of the waste canister. An "outside"
brine would be predominantly NaCl and relatively uncorrosive. Furthermore,
there is evidence for anhydrite or magnesite to precipitate around the waste
package and protect it. Even if the package was breached, leaching would be
diffusion controlled and thus slow; (3) even should the waste package degrade,
most radionuclides would be solubility controlled and not be taken into
solution. The majority of those radionuclides which would dissolve are
short-lived; and (4) even should significant amounts of radionuclides be taken
into solution, the water should not migrate out in less than 10,000 years due
to the greatest distances and travel times to the accessible environment and
solubility constraints. Hubbard indicated that ONWI will not take credit for
sorption in salt; radionuclides that are not solubility controlled will not be
sorbed.
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Thus, the ONWI geochemistry program will be guided by the hydrology and waste
package programs. Bounding calculations by ONWI indicate that geochemical
processes are unimportant and that therefore the geochemistry is narrowed down
to detailed site characterizations. Most of the calculations were done by
George Jensen for ONWI Performance Assessment. Hubbard indicated that the
calculations were available to be looked at, but I was unable to see them while
I was there. I asked about seeing ONWI-364, "Geochemistry Program Plan," but
Hubbard said this document did not exist and, under the circumstances, he saw
no reason to write one. Ms. Sherwin, of DOE/SRPO, indicated she would probably
require him to write one anyway. In a private conversation with Linehan,
Ms. Sherwin indicated that she had some reservations about Hubbard's explana-
tion of the geochemistry program. Linehan plans to pursue this with her.

I spent May 16 reviewing documents made available by ONWI concerning salt
geochemistry. These included work done by the USGS, the Texas Bureau of
Economic Geology (TBEG), Woodward and Clyde Consultants, and Stone and Webster
(SWEC), as well as several documents produced by Hubbard and his staff. With
one exception, these documents consisted of site characterizations, i.e.,
mineralogy, geochemical conditions, background radiation, water chemistry, etc.
The one exception was a document by Hubbard using radionuclides in Permian
Basin groundwaters as an analog for far-field radionuclide migration.
Linehan and Johnson are obtaining copies of the documents for the NRC staff.

I believe the geochemistry program at ONWI deserves some close scrutiny. The
NRC geochemistry staff should work closely with the NRC Hydrology and Waste
Package staffs to assess the ONWI geochemistry plan. Hubbard has made a number
of assumptions and general calculations which has led him to almost completely
discount any geochemical processes concerning radionuclide release. There is
some doubt, however, as to the validity of these assumptions and whether this
simplification of the geochemistry program is warranted. A close look at the
PA calculations is necessary. In addition, the NEC needs for ONWI to spell out
in detail, in writing or in a meeting, what its geochemistry program is and the
specific data and assumptions that preceded their decisions. Apparently,
Hubbard will be required to write ONWI-364, and Linehan is trying to set up a
meeting the week of June 18 for the NRC staff to discuss the salt geochemistry
program with the ONWI staff.

Walton R. Kelly
Geochemistry Section
Geotechnical Branch


