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One of key issuesin assessing a safety of a deep geologica disposal system for high-level nuclear waste is to evaluate the effects
of model uncertainties and parameter value uncertainties on the results of the radionuclide migration anaysis. In general, models and
parameter values used for the analysis in geosphere are obtained from in-situ tests data, that have great uncertainty because of alimited
number of tests conducted in a heterogeneous rock formation. Therefore, it is necessary to evaluate the uncertainties of model and
parameter val ue obtained from in-situ tests quantitatively.

From this point of view, we investigate uncertainties due to model and parameter values obtained from inversion analysis of in-
Situ tracer test. This report describes the inversion analysis of Nagra M| tracer test and discusses the model uncertainties due to the
number of migration pathways between injection well and extraction well and parameter value uncertainties due to data fluctuation of
tracer breakthrough curve. From the results, it was found that the results of inversion analysis showed good agreement with the results of
the in-situ tracer test, that the parameter value uncertainties due to data fluctuation were much smaller than the model uncertainties due
to the number of migration pathways, and that the information criteria could be useful for choosing the best model among several
prospective models.
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Fig.1 Boreholelayout on M| shear zone[6]

Table 1 Inversion analysis case

test # |dipole|Length | Borehole
1| dipole #62 3.1 1.7m -
scale #61 14.8 1.7m -
(tracer=Uranine) #47 2.9 4.9m -
#51 15 4.9m -
#76 15 14.0m >
2| tracer
(tracer=Uranine, #90 15 4.9m -
Sr85,Cs137)
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Fig. 2 (Continued) Tracer test results
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Table 2 Predicted value of distribution coefficient[6]

Kd Sr Kd Cs
(x 10°m*/kq) (m*/kq)
<63 1 110+ 10 1.5 3.8
20+ 2 0.5 3.9
2.3
NAGRA Table2
[6] NAGRA
Sr
20% Cs
3
31
2
1
1
1
2
1

(1) (2)
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L=14.0m 16.6m 4.0m
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Table 4 Optimized parameters and 95%-confidence
region

(a)Vvelocity
m/hr. /
#62 6.74] 6.78| 6.70 1.2
#61 2.89] 2.90| 2.88 0.4
#47 2.47) 2.50| 2.44 2.6
#51 1.203| 1.207| 1.200 0.6
#76 1.120{ 1.121] 1.119 0.2
(b)Longitudinal Dispersivity Coefficient
/ /
#62 0.124] 0.127] 0.122 3.5
#61 | 0.0974] 0.0981| 0.0967 1.4
#47 | 0.0987] 0.0995| 0.0978 1.7
#51 0.035] 0.036] 0.034 3.6
#76 | 0.0348] 0.0350| 0.0346 1.4
(c)Effective Area of Matrix Diffusion
/
#62 7.35 7.51 7.17 4.6
#61 2.76| 2.80] 2.72 2.7
#47 0.64 0.67] 0.61 9.2
#51 5.52| 5.58] 5.47 1.9
#76 2.65| 2.66] 2.64 0.8
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Table 6 Optimised parameters and 95%-confidence

region
(a) Velocity

m/hr. /
#47 1 2.47 2.50 2.44 2.6 422
#47-1 | 2 4.89] 4.90] 4.87 0.6
#47-2 1.485| 1.491| 1.478 0.9
#47-1 | 3 3.80] 3.81] 3.79 0.6
#47-2 1.445| 1.450| 1.440 0.7
#47-3 0.59| 0.64] 0.53 18.4
#51 1 1.2 1.2 1.2 0.6
#51-1 |2 1.3 1.3 1.3 0.3
#51-2 0.5 0.5 0.5 1.4
#51-1 |3 0.6 0.6 0.6 0.4
#51-2 0.3 0.3 0.3 6.3
#51-3 0.8 0.8 0.8 0.4
#61 1 2.9 2.9 2.9 0.4
#61-1 |2 3.3 3.3 3.3 0.1
#61-2 0.0 0.0 0.0 98.6 .
#61-1 |3 3.6]  3.6] 3.6 0.0 Fig. 9 #47
#61-2 0.2 0.3 0.2 4.6 1
#61-3 1.8 1.8 1.8 0.2
#76 1 1.1 1.1 1.1 0.2 2
#76-1 |2 1.2 1.2 1.2 0.1
#76-2 0.1 0.1 0.1 9.7 3
#76-1 |3 1.4 2.5 0.4 1441
#76-2 0.4 0.4 0.4 1.0 2
#76-3 0.9 0.9 0.9 0.1

(b) Longitudinal Dispersion Coefficient

P /
#47 1 0.0987] 0.0995] 0.0978 1.7 3
#47-1 | 2 0.0189] 0.0196] 0.0181 7.6
#47-2 0.0145| 0.0152] 0.0138 9.3
#47-1 | 3 0.039] 0.040] 0.038 4.3
#47-2 0.0135| 0.0140| 0.0130 7.8
#47-3 0.058| 0.065| 0.051 23.2
#51 1 0.03 0.04] 0.03 3.6
#51-1 |2 0.03] 0.03] 0.03 2.7
#51-2 0.10/ 0.10] 0.10 0.7
#51-1 |3 0.00[ 0.01] 0.00 138.1 423
#51-2 0.03[ 0.04[ 0.01 91.7
#51-3 0.08| 0.08] 0.08 3.0
#61 1 0.10] o0.10] 0.10 1.4
#61-1 |2 0.09] o0.09] o0.08 6.4
#61-2 0.08] 0.08] 0.08 2.9
#61-1 |3 0.08] o0.08] 0.08 3.1
#61-2 0.14| 0.15| 0.14 6.6
#61-3 0.13| 0.13] 0.12 4.1
#76 1 0.03] o0.04] o0.03 1.4
#76-1 |2 0.05] 0.05] 0.05 1.2
#76-2 0.50/ 0.50] 0.50 0.0 Table 6
#76-1 |3 0.65] 0.78] 0.52 39.9
#76-2 0.02| 0.02[ 0.02 8.7
#76-3 0.06] 0.06] 0.06 0.6

(c) Effective Area of Matrix Diffusion
/

#47 1 0.64 | 0.67 | 0.61 9.2
#47-1 | 2 0.999 | 1.004 | 0.994 1.0
#47-2 0.994 | 1.003 | 0.985 1.7
w7-1 | 3 0.995 | 1.001 | 0.990 1.1 -15000 ]
#47-2 0.994 | 1.002 | 0.986 1.6
#47-3 5.6 6.2 5.0 21.9
#51 1 5.5 5.6 5.5 1.9
#51-1 | 2 1.0 1.0 1.0 0.2 ~ -15500
#51-2 1.0 1.0 1.0 0.4 3
#51-1 | 3 1.0 1.0 1.0 0.3
#51-2 4.1 4.1 4.0 1.8 -16000 |
#51-3 3.0 3.0 3.0 0.7
#61 1 2.8 2.8 2.7 2.7
#61-1 | 2 1.0 1.0 1.0 2.0 L]
#61-2 1.4 1.5 1.3 14.3 -16500 -
#61-1 | 3 0.1 0.1 0.1 7.4
1#61-2 0.0 0.1 0.0 57.8
#61-3 0.3 0.3 0.3 11.3
#76 1 2.7 2.7 2.6 0.8 -17000
#76-1 | 2 0.9 0.9 0.9 0.1 1 2 3
#76-2 1.9 1.9 1.9 0.1
#76-1 | 3 0.0 0.1 0.0 189.5
#76-2 2.9 2.9 2.9 0.2 Fig.9 Akaike'sinformation criteria (#47)
#76-3 3.6 3.6 3.6 0.0
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