URANIUM OCCURRENCES AS INDICATORS OF LONG-TERM GEOCHEMICAL
STABILITY IN THE FINNISH BEDROCK

by

Marja Siitari-Kauppi', Karl-Heinz Hellmuth?, David Read®, Nuria Marcos*

!Laboratory of Radiochemistry, P.O. Box 55, FI-00014 University of Helsinki, Finland
E-mail: marja.siitari-kauppi@helsinki.fi

2Kuparikuja, Kerava, Finland

3Loughborough University, United Kingdom

4 Saanio & Riekkola Oy, Consulting Engineers, Laulukuja 4, FI-00420, Helsinki, Finland

One of the major challenges in the field of geological disposal of spent nuclear fuel is to show confidence
in the long-term safety of the repository system. For this, the conditions in the bedrock should remain
stable and favorable to the long-term behavior of engineered barrier system and be easily re-established
should any disturbance occur, as for example, the intrusion of dilute water during or after glacial periods.
In our presentation, using the age of the findings of uranium minerals associated to the rock matrix
structure we can state with confidence that 1) oxygen penetrates in the bedrock to a maximum of a few
tens of meters, 2) dilute/fresh water is buffered also with a few tens of meters and even within a few
meters, 3) the structure of the rock matrix contributes to transport retardation by offering on one hand
large reactive surfaces, and on the other hand by making the transport travel times larger (See Figure
below).

A e L S s
e e calfes
“.J B | T P e
X \\\.x . ) : | - ’J/ J: .- v\ {» .‘:
Petrographic map: Porosity map Uranium map
Chemical staining; light grey = | C-14-PMMA autoradiography | a-tracks on CR-39
K-feldspar, white = plagioclase, polycarbonate film
dark grey = quartz and black
biotite

Kemppainen, M., Oila, E., Siitari-Kauppi, M., Sardini, P. & Hellmuth, K-H. 2001. Surveying for
migration pathways in the granitic rock using nuclear track detectors, autoradiography and digital image



analysis as an aid to construct the basis for heterogeneous diffusion modelling Scientific Basis for Nuclear
Waste Management XXIV, Vol 663, 999-1006

Marcos, N., Siitari-Kauppi, M., Suksi, J., Rasilainen, K. & Hellmuth, K-H. .2001. Discussion on the use
of matrix diffusion model after a multidisciplinary study of a granitic boulder sample, In: K. P. Hart and G.
R. Lumpkin (eds.), in Scientific Basis for Nuclear Waste Management XXIV, Mater. Res. Soc. Symp. Proc.
663, 1053-1063.

D. Read, K-H. Hellmuth, J. Kaija, L. Ahonen, 2002. Natural uranium fluxes and their use in repository
safety assessment. In: B.J. Merkel, B. Planer-Friedrich, C. Wolkersdorfer, Uranium in the aquatic
environment. Springer, Berlin, 2002, p. 115-126

M. Siitari-Kauppi, N. Marcos, P. Klobes, J. Goebbels, J. Timonen, K-H. Hellmuth 2003. Physical Rock
matrix Characterization. The Palmottu Natural Analogue Project. Report YST-118. CRP report



