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Basic Study for the Modeling of Mass Transfer Path

in Near Field Geological Environment (VI)
Shigeyuki SAITO", Kazutoshi SUGIYAMA", Koichi MOROOKA" and Norio IKEDA™
Abstract

This study aims at obtaining basic data which would be used for the modeling of mass tranfer
path in the near field geological environment by mapping surface outcrops and from some

laboratory experiments.

The data collected by field survey and from laboratory experiments from 1994 have been
arranged in this study. In the “Second Report on R&D for Geological Disposal” which is
scheduled to be issued in the year of 2000 by Japan Nuclear Cycle Development Institute
(JNC), the fracture network model and the channel network model are planned to be used as
the tools of numerical analysis for the groundwater flow and the migration of nuclear
elements in the natural barrier system. For the application of data to these numerical models,
the parameters and the geological features to be coﬁside_red have been discussed in the
following items:

(1) the types of geological features v&hich contribute as the mass transfer paths,

(2) the features of fracture distribution (orientations, trace length and density),

(3) the inner and surrounding structures of fractures .(width, filling materials and alteration

zones around fractures), '
(4) the features of the matrix part (structures and water discharge from the matrices),
(5) the features of the fault and the fractured zone (inner structure and distribution),

(6) the features of the micro pore structures which contributte to the matrix diffusion.

Based on the results, proposed geological models have been presented by the view of mass
transfer features, and furthermore, uncertainty in the conceptual mass transfer models

created by the knowledge and the data from field survey has been discussed.

This work was performed by Mitsubishi Materials Corporation under contract with Japan
Nuclear Cycle Development Institute.

JNC Liaison: Waste Isolation Research Division, Tokai Works
* 1 Nuclear Ecosystem Dept., Nuclear Fuel Technology Center, Mitsubishi Materials Co.
** : Research & Planning Dept., Mitsubishi Materials Natural Resources Development Co.
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20 |{NS—4 3 38 6/ 0.001 0.07 1.178 0 (24%) 0.04 1.9

21 [ST-1 3 17 0.4| 0.001] 0.0038| 0.8531] 11 (65%) 0.03| 0.09

22 |BS-2 4 44 40| 0.001 0.02 1.376] 20 (45%) | 0.001] 0.07

23 [H-1 4 46 15| 0.02] 0.0302| 0.479 0 (0%) 0.02] 0.72

24 |H-2 4 71 0.7] 0.02] 0.0473| 0.3959 0 (0%) 0.03 0.6 0.13
25 |N-1 4 21 0.1 0.001| 0.0066| 0.7533 9 (43%) 0.03

26 [N-2 4 20 0.1| 0.001| 0.0042] 0.7198{ 11 (55%) 0.02

27 [Ns-1 4 45 6/ 0.001] 0.024] 1.139] 16 (36%) 0.02 2.5

28 [NS-2 4 80 5| 0.001] 0.013 1] 29 (36%) 0.01] 3.98

29 10-1 4 89 10| 0.001 0.0555 0.6781 1 (1%) 0.04 0.1 0.32
30 |0-2 4 93 2.4| 0.001] 0.0491 0.619 3 (3%) 0.04 0.2
31 |0-3 4 24 0.8) 0.001| 0.0191 0.838 6 (25%) 0.04 0.8

32 |04 4 10 0.1] 0.001] 0.0071] 0.9185 5(50%) | 0.02 0.06

33 |Y-1 4 28 1| 0.001; 0.0045 0.9586 18 (64%) | 0.005

34 [y-2 4 66 8| 0.001] 0.0128| 1.1209] 28 (42%) 0.01] 7.48

35 [KS-1 5 22 0.4/ 0.001| 0.002 0.85| 19 (86%) | 0.001; 0.04

36 |KS-2 5 30 0.2/ 0.001] 0.003] 0.851] 24 (80%) | 0.001 0.14
37 |ST-2 5 67 0.5/ 0.001] 0.0025! 0.7384| 51 (76%) 0.04 0.09

38 [T-1 5 | 101 7 0.02] 0.039] 0.608 0 (0%) 0.02| 0.09] 1.52
39 T2 5 | 122 4.5 0.001] 0.022] 0.6974] 19 (16%) 0.02] 0.08 0.78
40 |a-1 6 77 0.6/ 0.001| 0.0246| 0.3573 3 (49%) 0.02 0.03
41 |A-2 6 75 10|  0.02| 0.0684| 0.6605 0 (0%) 0.04f 154 0.26
42 |M-1 6 68 2.5/ 0.001] 0.0164| 1.1418{ 29 (43%) 0.06| 1.58 0.3
43 |M-2 6 31 3.5 0.001] 0.003] 1.0656| 25 (81%) 0.03; 0.97

44 |X-1 6 | 100 1.5 0.001| 0.0058] 0.9879] 59 (59%) 0.01 0.7
45 |X-2 6 85 2| 0.001| 0.0063 1.045| 51 (60%) | 0.003] 0.34] 0.29
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1 {I-1 1 99 0.031 | 0.389 - - -
2 |1-2 1 82 0.052 | 0.677 - - -
3 |I-3 1 131 0.028 | 0.462 - - -
4 |1-4 1 80 0.027 | 0.393 - - -
b |05-1 1 8 0.001 | 0.000 16 2445 | 0.627
6 |O5-2 1 23 0.001 | 0.000 21 0.456 | 0.549
7 |A-3 2 76 0.042 | 0.428 - - -
8 |A-4 2 96 0.040 | 0.533 - - -
9 [HM-1 2 13 0.001 ) 0.000 24 0.203 | 0.493
10 [HM-2 2 15 0.001 | 0.000 16 0.109 | 0.443
11 (51 2 72 0.1563 | 0.563 - - -
12 |52 2 88 0.203 | 0.678 - - -
13 [SB-1-A] 2 98 0.017 | 0.814 - - -
14 [SB-1-B| 2 34 0.006 | 0.968 - - -
15 |SB-2 2 65 0.008 | 0.756 - - -
16 [YN-1 2 17 0.001 | 0.0090 35 0.215 | 0.500
17 [YN-2 2 2 0.001 | 0.000 8 0.444 | 0.813
18 [BS-1 3 o4 0.002 | 0.799 - - -
19 INS-3 3 25 0.022 | 0.764 - - -
20 |NS—4 3 9 0.001 | 0.000 29 0.260 | 0.634
21 |ST-1 3 17 0.004 | 0.853 - - -
22 |BS-2 4 20 0.001 | 0.000 24 0.262 | 0.897
23 |H-1 4 48 0.030 | 0.479 - - -
24 |H-2 4 71 0.047 | 0.396 - - -
26 |[N-1 4 21 0.007 | 0.753 - - -
26 |N-2 4 20 0.004 | 0.720 - — -
27 |NS-1 4 16 0.001 | 0.000 29 0.141 0.57%9
28 |NS-2 4 80 0.013 | 1.000 - - -
29 |0-1 4 89 0.056 | 0.678 = - -
30 |O-2 4 a3 0.049 | 0.619 - - -
31 {0O-3 4 24 0.019 | 0.838 - - -
32 |0-4 4 5 0.001 | 0.000 5 0.050 | 0.299
33 |Y-1 4 - 28 0.005 | 0.959 - - -
34 [Y-2 4 66 0.013 | 1.121 - - -
35 {KS-1 5 19 0.001 | 0.000 3 0.262 | 0.348
36 [KS—-2 5 24 0.001 | 0.000 6 0.120 | 0.230
37 |ST-2 5 67 0.003 | 0.738 - - -
38 |T-1 5 101 0.039 | 0.608 - - -
39 |T-2 5 122 0.022 | 0.697 - - -
40 [A-1 6 77 0.025 | 0.357 - - -
41 |A-2 6 75 0.068 | 0.661 - - -
42 |[M-1 6 29 0.001 | 0.000 39 0.131 | 0.580
43 [M-2 6 31 0.003 | 1.066 - - -
44 |X~1 6 100 0.006 | 0.988 - - -
45 1X-2 6 85 0.006 | 1.045 - - -
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& £ 110 |4 - - - - - 10{71%) |- - - - 12(85%)
& | 2|12 i 115 |46 - - - - - 14225 1% |- 1% |- 57 (93%)
" v |7 0 - - - - - 1014%) 13(42%) |- 5(71%) |- 1{14%)
% 3 1-3 f 3 0 - 1(33%) — - - 3 ]OD%) - - - — 2(66%)
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% v |1 0 - - - - - - 1{100%) |- - - 1{160%)
2 |5 los f 2 Z - - - 1(33%)_ [~ - - - - -
i |13 10 13{56%) |- - - - - 1(4%) |- - - -
6 los—s )3 0 - - - - 2(66%)  |3(100%) [1(33%) |- - - -
7 |18 23 I- - - - 9(21%) 18{10%) [2(d%) |- - - ~
f 0 - - - - - 1{100%) |- - - - 1(100%)
7 |4-3 i 132 13 - - - - - 20(26%) [13{17%) |- - - 67{(89%)
v |8 0 - - - - - - 8(100%) |- - - 6(75%)
f 10 1 4(36%) |- - - - g(72%) [4(38%) |- - - - |o(81%)
8 |A-4 1126 51 1% |- - - - 25(32%) 13(3%) |- - - 75(97%)
v |8 0 - - - - - - 8(100%) |- - - 3337%)
9 |1 f |1 0 - - - - 1(100%) [1(100%) |= - - - -
i |28 18 [10(21%) |- - 16(34%) |- 10(21%) |- - - _ 103%)
# | 10 [@=2 18 124 - - - 16{38%) 11(2%)  j2(a%®) |- - - - -
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® | 1181 i |15 |8 - - — - - 1d%  [15(65%) |- - Z 19(82%)
5 v 142 [0 - - - - - 6(14%) |42 (100%) [42(100%) - - 14 (33%)
— f 130 [7 — - - - 20054%) [1(2%)  [15(40%) |- - - 23(62%)
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I v |42 [0 - Z - - 409%)  [1(2%)  [42(100%) [42(100%) |- - 9{21%)
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712 24 |- - - - - - - 6{16%) |- - 18(50%
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|7 5 - - - - - - - - - - -
15 [SB-2 7 YA - = - = = - = = B =
cv |20 |0 - 165% |- - - 20(100%) |- - - - 2(10%)
16 {¥N-1 f |4 0 - 3(75%) |- - - 4{100%) |- - - - -
i |5 30 |- - 3(8%)  [2(5%y |- 3(8%) |- - - - 2(5%)
17 Iz f |1 0 - 1{100%) [1(100%) |- - - Z _ Z Z -
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®5 (fa) {mm2) (mm2) (%) {mm2) Hifi(mm2) |ABE(mm) |PREE FEFE (mm) [BXAR(mm) [BTFHR BAME(mm)
Whad?d | 76] 148.3682 0.9150 0.6167 0.4282 0.0120 0.6892 0.5953 0.1697 0.2555 17.2086 0.0534
V=i 15 78.7456 0.8302 1.0543 0.4410 0.0553 2.0098 0.3805 0.4745 0.7241 17.7896 0.0908
e | 111 80.6847 1.2100 1.49386 0.6074 0.0109 0.4860 0.7519 0.1189 0.1784 7.5244 0.0486
V=V 46 80.2962 0.8821 1.0985 0.4747 0.0192 1.1068 0.3919 0.2959 0.4428 10.7558 0.0928
U=V 3 79.1674 0.4369 0.5519 0.2581 0.0141 0.8291 0.6478 0.2255 0.3385 9.6195 0.0718
V= 88 79.0334 1.4076 1.7810 0.9605 0.0116 0.6103 0.8467 0.0785 0.1128 2.6083 0.0458
V=il 112 78.8463 1.3542 1.7175 0.4609 0.0121 0.7762 0.5500 0.1720 0.2518 6.0270 0.0738
=il 109 80.0542 0.4335 0.5415 0.1661 0.0040 0.3223 0.7589 0.0970 0.1488 26.8171 0.0319
—IX 24 80.8573 0.8044 0.9949 0.6447 0.0335 1.1710 0.5229 0.2701 0.4074 9.6555 0.0849
=X 17 80.9687 0.9649 1.1917 0.4944 0.0568 3.6699 0.3842 0.5294 0.7921 6.4596 0.1558
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%3.2.3-3 HESKRLFONES (WE) OESGLBER (RREV -V ILDFHNRSA—Y)

PRARNES HTEM R BHRTER | ERE | B RTER WmFF — & o FH @
No. (&) {mm3) {mm?) (%) {mmz) ER(mm?) BEE(mm) MfEE | ESE(mm) BXRE(mm) |RFAEM () | BXE(mm)
1 552 30.8911 2.0080 6.5003 0.8321 0.0036 0.5127 0.8078 0.0698 0.1058 18.7791 0.0466
I 185 52.6677 1.5304 2.9057 0.8743 0.0083 1.2016 0.7929 0.1028 0.1510 B.0129 0.0812
1l 170 52.3803 0.7111 1.3575 0.1522 0.0042 0.5891 0.7776 0.0840 0.1270 10.3824 0.0605
v 331 56.1468 1.8464 3.2885 0.6266 0.0055 0.8029 0.8316 0.0881 0.1294 7.3539 0.0656
v 195 50.2891 1.9260 3.8299 0.5427 0.0099 1.4231 0.7853 0.1368 0.1975 8.9623 0.1014
Vi 320 53.5698 2.8598 5.3385 0.8567 0.0090 1.3129 0.8566 0.0885 0.1283 11.9427 0.0657
Vil 208 48.8525 3.0463 6.5019 1.5803 0.0147 2.1578 0.8415 0.1111 0.1581 8.8198 0.0860
Vil 290 52.7451 3.7373 7.0855 2.2244 0.012¢ 1.9092 0.8751 0.084% 0.1219 10.9201 0.0710
1X 379 50.7607 3.3731 6.6451 0.9177 0.0082 1.3237 0.8418 0.0845 0.1226 10.8256 0.0695
X 415 50.8361 3.2461 6.3855 1.3700 0.0078 1.1412 0.8131 0.0938 0.1385 8.6987 0.0713
X 262 51.4329 3.5924 6.9847 1.8617 0.0137 2.0281 0.8695 0.0847 0.1363 7.2865 0.0742
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