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Dear Dona

Here are the Monthly Status Reports for the Lawrence Berkeley Laboratoryls
Nuclear Regulatory Comisalon - ponsored projects The LWL Cost anage-
ment Report will follow.
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NRC TECHNICAL ASSISTANCE-FIN B-3109-0

Task II. eochemistry Research Planning

Progress continues with editorial work and reconciliation

of information duplicated in the already published UREG report

6Status of Gochemical Problems Relating to Burial of High-Level

Radioactive Waste NUREG/CR-3062)

NRC GEOCHEMICAL ASSESSMENT FIN -3040

Task . Canister/Overpack-Backfill Chemical
Interactions and echanisms

Initial experiments on the imbibition of water into dry

bentonite (total density 1.88 g/cm3) show that water invades at

the rate of millimeters per day. Theoretical models of the ion

exchange properties on clays and diffusion in clay gels is

progressing. The piece of equipment required for our diffusion

cell measurements arrived (finallyl) after 2 1/2 months. Thus,

we may now resume our experiments on the radial flow cell.

Task II. Near-field Host Rock Interactions

Ila. Hydrothermal Rock-Water Interactions

The principal activity during July consisted ofi

* A revision and expansion of the pending topical report

on basalt-water interactions at elevated temperatures.

Information on zero order silica dissolution reactions

was recomputed to be consistent with data presented
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elsewhere in the report. In addition, it was decided

to calculate the expected thickness of the hydrother-

sally altered rock zone, in the planned rock-water

experiments assuming the alteration proceeded via

aqueous diffusion of the hydronium ion into micro-

fractures and pores in the rock. This was accomplished.

It was found that the alteration zone thickness would be

very narrow, i.e. between 1 and 60 Wm between 350 and

150C.

* The analysis of carbonate ion in very small solution

samples from the autoclave continues to be a problem.

A literature review suggested ion exclusion chroma-

tography as a effective method. Enquires are being

made to determine whether our existing ion chromato-

graphy units might be modified to permit analysis of

such ions as NH4 C , HS, OH, and CN using a

coulometric detector.

* Modification of the EHPH code by F. Baratin has been

completed. Documentation is being prepared so that

it can be used routinely by investigators unfamiliar

with the code. Diagrams for the Cu-Fe-S-(H2 0) system

at 256C were completed. It was decided not to proceed

with modification of the code to produce 4 component

system diagrams, because the complexity of 3 component

diagrams already suggests that 4 component diagrams

would be almost impossible to interpret.
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lIb. Surface Effects and Speciation

During the month of July work was continued on the interpre-

tation of the actinide species on Hanford basalt. These species,

important in documenting solubility parameters in nuclear waste,

were compared to uranium hydroxides and carbonates that have been

observed on Hanford basalt.

1Ic. Thermodynamic Properties of Chemical Species of
Waste Radionuclides

The following activities were conducted during July:

1. Measurement of the solubility of Am 3+ in an aqueous

2-
solution of .1M NaC104 and 4xlO M Co3 at a pH of

6.12 under conditions of supersaturation in Am, i.e.

by precipitation of the solid phase, was nearly

completed. These measurements are to compliment the

measurements of the solubility of crystalline AmOHC03.

2. The Cary Model 17 spectro-photometer was up-graded to

computer control and digital data storage on disk.

Absorption spectra of Pu(IV) in M HC104, prepared

electrochemically, were obtained as a function of plu-

tonium concentration over the range 1.6xlO05 M to

1.6xlO 4. A linear response was obtained for the

characteristic absorption peak at 470 nm, i.e. Beers

law was obeyed. Spectra were also obtained at pH values

of and 2 to determine the loss of Pu(IV) via dis-

proportionation to Pu(III) and Pu(VI) as a function of
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time in order to plan further experiments with

carbonate.

3. Equipment for the measurements of solubilities at

elevated temperatures were assembled and tested. A

sample of U02 (OH)2. 20 was prepared for use in the

first measurements of the solubility of this compound

at 25 and 600C.

Task Ill. Far-field Host Rock Interactions

During the month of July, the following activities occurred,

* XS analysis of Sentinel Gap basalt was completed.

Results indicate that surface iron concentrations

remained essentially constant during rock/water

interaction, suggesting no major increase or decrease

in sorption capacity.

* Closed system experiments of oxygen uptake in basalt

were completed. Results suggest parabolic rate

mechanisms.

* Progress continued on the U.S.G.S speciation code

WATEQ-2 to calculate Eh speciation.

* Papers were written on basalt for the August NRC meeting

and for the 4th International Symposium on Water/Rock

Interaction in Japan.
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Task TV. Verification of Chemical Algorithims

Efforts were directed toward incorporating chemical kinetics

into the CHEMTRN code in order to simulate time-dependent

conversion of neptunium from a non-sorbable to a sorbable form

during transport. This is being done in order to simulate data

on neptunium sorption during transport along a basalt surfaces

the data were furnished by . Seitz of ANL.

Task V. Geologic Occurrences as Analogues to Repositories

Neutron activation, X-ray diffraction and petrography

progressed on rock matrix and fracture-filling material from

Hanford basalt. There is evidence of a good concordance between

element ratios in the filling materials and those in the basalt.

A report was prepared, describing the effect of alteration

mineralogy of tuffaceous rock on rock properties, to provide a

basis for comparison with information on occurrences that may be

analogous to repository conditions in tuff. In this respect,

information on the mineralogy and properties of tuff was obtained

primarily from iterature on the Nevada Test Site, drawing

principally from recent reports by workers at LANL, Sandia, and

the U.S. Geological Survey. In summary, comparison with welded

tuff where zeolite minerals are generally confined to fracture

fillings and linings, poorly welded, zeolitized tuffs are more

permeable, have higher water contents, much greater sorption

ratios, lesser temperature-dependent structural stability of

minerals, lower thermal conductivity, a greater tendency for
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volumetric expansion when heated, and diminished strength with

increased water content and temperature.

This information then focuses on the type of analogue

occurrence to be sought to aid in prediction of rock and

elemental behavior in a tuffaceous repository. An active

hydrothermal system in tuff should be identified where

temperatures encompass the range 50 to 250 C. The presence and

abundance of authigenic alteration minerals should then be

determined and compared with temperature zones, rock matrix

ifthology and degree of welding. Samples of intact rock hould

be collected from the various temperature zones, preferably from

existing sample sets, or if necessary by coring or sidewall

sampling, for subsequent rock property determinations in the

laboratory.

Along with these determinations, the distribution and

abundance of radioelements and fssion-product analogue elements,

with respect to the authigenic mineral zonation, should also be

determined to characterize the behavior of these elements with

time and temperature in an environment approximating that in the

near field of a repository in tuff.


