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Abstract

In the study, the following tasks have been performed in order to develop
reliable models of hydrogeology and mass transport in underground, and to
understand quantitatively heterogeneous underground formation.

(1) We have estimated two dimensional distribution of hydraulic conductivities
and variance of estimation error by using Kriging method with the observed
hydraulic conductivities that obtained in the boreholes at Finnsjon site.

(2) By using the estimated distribution of hydraulic conductivities, we have
modeled velocity fields of the groundwater for the tracer tests at Finnsjon
site, and estimated distribution of the velocity fields and the hydraulic
heads. By comparing the estimated hydraulic heads with the observed values,
we have evaluated validity of the estimated distribution of the
conductivities.

(3) We have performed analysis of the tracer transport by using the velocity
distribution of groundwater that was determined by analysis of the
groundwater flow. In modelling the tracer transport, we have considered
advection and dispersion as the tracer transport process and estimated
transport parameters by fitting calculated breakthrough curve to the observed
values.

Work performed by Mitsubishi Atomic Power Industries. Inc. under contract
with Power Reactor and Nuclear Fuel Development Corporation.
PNC Liaison: Waste Technology Development Division, Geological Isclation
Technology Section, Koichiro Hatanaka.
*¥1 : Omiya Technical Institute, Research Laboratory I, Analytical Evaluation
Group.
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HE ESH T AHEME (m)
(m) =20 | ¥—21 [ =22 | ¥y—=xz3
BFI01 2.7 3.05 2. 77 2. 77 2. 26
KFi05 0.6~0.4 1.30 1.08 0.87 0. 80
KFI11 1.0~0.9 1.29 1.07 0.96 0.69
(FUZrE1 TR L RS
HA ERIE STEE (m)
(m) Y—Z0 | r—=x1 F—22 | ¥==z23
BFI01 2.1 2.86 2.61 2.57 2.13
KFI06 0.6~0.4 1.25 1.04 0.88 0.79
KFI11 1.0~0. 9 1.30° 1.10 0.98 0. 72
(FU7 b2 NI L 788
HF ElE ' ETEE (m)
: (m) r—20 | r—21 | r—22 | >r—23
BF101 2.1 2. 99 2.75 2.93 2. 45
KF106 0.6~0.4 1.05 0.86 0.78 0.79
KFI11 1.0~0.9 1.00 0.83 0. 80 0.64
F—Z0 :KrigingfffEfl =EHLEBE
r—= 1 :Conditional Simulationicdk & (T4 1) =HLES
»r—2 2 :Conditional Simulationick2{E (iE4&2) %M L11ES
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#£4 - 4 BAERRCBIF IEKEKEE OkiEE

(FU 7 FZLOES)
HE EiRlE HEE (m)
{m) F—2 0 r—=x1 r—22 r—2 3
BFI01 1. 14 1.44 1.26 1.03 0. 85
KF106 0.62 1,52 1,40 1. 07 0.87
KFI11 0. 81 1.41 1.24 1.01 0.74
(FU7 &1 IR TREILAEE)
HF HifilfE FEME (m)
{m) r—2Z0 r—2=1 r—2 3 ry—23
BFI01 1.14 1. 45 1.27 1.08 0. 87
KFI06 0.62 1.33 1.19 0.95 0.78
KFI11 0.81 1.44 1.32 1. 10 0.81
(FY 7 a2\ Tl LAaEa)
HF FiAlE STEME (m)
(m) r—2a0 r—=x1 r—RA2 r—A3
BFIO01 1.14 0. 98 0. 81 0. 70 Q.64
KF106 0.62 0. 89 0. 83 8. 61 0.53
KFi11 0.81 1.02 0. 98 0.72 0. 57
—R0 i KrigingfEFEE 2EH LSS
7—2Z1 :Conditional Simulationick 3{H (&A1) ZHLAIES
—RZ 2 :Conditional Simulationicd 248 (184 2) HRFELIIES
r—Z 3 :Conditional Simulationick 2MH (=43) R LLES
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£4 -5 5L ABERICBE BEKILERI0L) &0 KouEs

(FY 7 F1RDIES
HFA FHHE r—21 hr—2 2 r—2 3
exponential| spherical |exponential| spherical |{exponential spherical
BF101 (m) 2.4 2.61 2.44 2. 57 2. 38 2.13 2.01
KFI106 (m) 0. 36 1.04 0. §7 0.86 0. 74 0.79 0. 786
KF111(m) 0.91 1.10 1. 03 0.98 0.85 0.72 0. 69
o (%)% - 110 98 80 62 71 67
(FUZ b 2ROBE
el EilE y—2A1 r—A2 F—23
exponential| spherical |exponential| spherical |exponential] spherical
BFI01 (m) 2.74 2. 75 2. 68 2.93 2.80 2. 45 2.41
KF106 {m) 0. 36 0.86 0. 85 0.78 0.71 0.79 0.81
KFI11(m) 0. 91 0.83 0. 82 0.80 0.75 0.64 0. 50
o (%) % - 80 79 68 57 71 75
x4 — 6 BkEERICBI 2HKTL(BRI02) & D7kEEzE+
(FY 7 1RDIEL
HA FHINE r—21 -2 2 —23
exponential| spherical |exponential| spherical [exponential| spherical
BFI01 (m) 1.14 1.27 1.20 1.08 0.95 0.87 0. 84
KF106 (m) 0. 62 1.19 1.13 0. 95 0.85 0,78 0.176
KFI111{m) ¢.81 1. 32 1.25 1. 10 0. 97 0.81 0.117
o (%) 4% - 65 57 23 28 20 20
(FU 7 F2RDIES
HA EllE F—Z1 r—22 r—23
exponential | spherical |exponential| spherical [exponentiall| spherical
BFI01{m) 114 0.91 0.92 0.170 0. 65 0. 64 0. 66
KF106 (m) 0.62 0.83 {. 82 0.61 0. 56 0. 53 0. 54
KFI11{m) 0.81 0.98 0. 97 0.72 0. 64 0. 57 0. 56
o (%) +% — 26 25 23 28 32 31
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