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Japan Atomic Energy Agency has been implementing the development of the monitoring
technology to understand the evolution of the environmental condition of underground water
from the distribution of apparent resistivity which is obtained by time lapses electric survey
at each stage (Early, During, After and Backfill) of the underground facility construction in
Horonobe-cho, Teshio-gun, Hokkaido.

This paper describes the results of the electric survey carried out in fiscal year 2008. In this
paper, the result are discussed considering the existing survey results and the data taken
from the surveys of fiscal year 2006 and fiscal year 2007.

This Electric survey with the pole-pole array around Horonobe Underground Research
Laboratory Area was the third survey. 2 lines were installed for this survey and the basic
electrode spacing was 50m. Linel was set 42 electrodes in about 2.1km line length and Line2
was set 61 electrode in about 3.1km line length.

Resistivity distribution near surface was about 20 ohm-m and around altitude at EL.—600m
was about 2 ohm-m. Resistivity distribution was good agreement with existing survey results
and existing electrical resistivity log data. By comparing resistivity model with hydrology
model, it was estimated that resistivity reflected the density of salinity.

The range and distribution trends of apparent resistivity in this year were similar to the
results of fiscal year 2006 and fiscal year 2007. Therefore it is thought that the high quality
and reproducibility were acquired in this survey.

Around the shafts during sinking, change of apparent resistivity is not remarkable.

Keywords: Electric Survey, Resistivity Structure, Saltwater-Freshwater Interface,
Groundwater Behavior

This work was performed by Nittetsu Mining Consultants Co., Ltd. under contract with
Japan Atomic Energy Agency.
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F2—2 BEHEEF A1)

UTMER

No xR EE B R EAE T E

X(NS) Y(EW) X(NS) Y(EW) m
1 | 4989379.161 | 568900.126 | 4989391.635 | 568887.1564 | 63.75 | HDB-4 H=63.61
2 | 4989334.240 | 568856.924 | 4989332.022 | 568859.2301 | 63.34
3 | 4989298.213 | 568822.275 | 4989298.213 | 568822.2747 | 59.90
4 | 4989262.184 | 568787.624 | 4989258.719 | 568791.2272 | 56.43
5 | 4989226.191 | 568753.009 | 4989213.911 | 568765778 | 53.20
6 | 4989187.901 | 568716.183 | 4989162.239 | 568742.8654 | 53.94
7 | 4989152.348 | 568681.990 | 4989130.671 | 568704.5296 | 50.72
8 | 4989116.463 | 568647.478 | 4989103.441 | 568661.0175 | 51.51
9 | 4989080.457 | 568612.850 | 4989075218 | 568618.2966 | 55.99
10 | 4989044.392 | 568578.165 | 4989041.053 | 568581.6377 | 58.79
11 | 4989009.056 | 568544.180 | 4989022.625 | 568530.0718 | 59.80
12 | 4988973748 | 568510223 | 4988997.927 | 568485.0819 | 61.69
13 | 4988938.685 | 568476501 | 4988974.624 | 568439.1325 | 61.69
14 | 4988901.042 | 568440299 | 4988945.151 | 568394.4342 | 66.76
15 | 4988865.166 | 568405.795 | 4988919.739 | 568349.0504 | 66.44
16 | 4988828.842 | 568370.860 | 4988893.54 | 568303.5877 | 67.73
17 | 4988792.251 | 568335.669 | 4988867.082 | 568257.862 | 69.14
18 | 4988757.686 | 568302.426 | 4988841.844 | 568214.9201 | 70.37
19 | 4988722.047 | 568268.150 | 4988809.704 | 568177.0061 | 71.30
20 | 4988685.767 | 568233.258 | 4988770.375 | 568145.2842 | 72.93
21 | 4988650.177 | 568199.031 | 4988726.844 | 568119.3143 | 73.38
22 | 4988613.796 | 568164.041 | 4988676.215 | 568099.1391 | 73.56
23 | 4988577.501 | 568129.134 | 4988624.355 | 568080.4168 | 73.02
24 | 4988541603 | 568094.609 | 4988572.586 | 568062.3919 | 70.15
25 | 4988504.739 | 568059.155 | 4988519.617 | 568043.6847 | 68.38
26 | 4988469.099 | 568024.880 | 4988471.136 | 568022.7615 | 64.54
27 | 4988433589 | 567990.727 | 4988433589 | 567990.7271 | 66.52
28 | 4988397.505 | 567956.022 | 4988397.505 | 567956.0225 | 64.73
29 | 4988361.476 | 567921.373 | 4988361.476 | 567921.373 | 63.78
30 | 4988325447 | 567886.722 | 4988325.447 | 567886.7225 | 61.59
31 | 4988289.418 | 567852.072 | 4988289.418 | 567852.072 | 59.50
32 | 4988253.391 | 567817.422 | 4988256.856 | 567813.8195 | 60.05
33 | 4988217.363 | 567782.772 | 4988224.293 | 5677755661 | 60.05 | HDB-6 H=60.21
34 | 4988184.184 | 567738.104 | 4988184.184 | 567738.104 | 56.24
35 | 4988154.376 | 567697.974 | 4988154.376 | 567697.9743 | 54.75
36 | 4988124570 | 567657.847 | 498812457 | 567657.8465 | 58.00
37 | 4988094.763 | 567617.719 | 4988094.763 | 567617.7187 | 54.87
38 | 4988064.956 | 567577.591 | 4988065.759 | 567576.9947 | 53.21
39 | 4988035.150 | 567537.463 | 4988035.15 | 567537.4633 | 52.82
40 | 4988005.344 | 567497.336 | 4988005.344 | 567497.3355 | 52.44
41| 4987975538 | 567457.208 | 4987975538 | 567457.2078 | 52.25
42 | 4987945730 | 567417.080 | 4987945.73 567417.08 | 52.38
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x2—3 EWEZ AR 2)
UTMEEEE
No = R OEE B R OE B #E
X(NS) Y(EW) X(NS) Y(EW) m

1 | 4989970561 | 566928.819 | 4989976.034 | 566940.054 | 97.11 | HDB-9 H=97.19
2 | 4989922656 | 566952.153 | 4989922656 | 566952.153 | 94.92
3 | 4989880683 | 566972.598 | 4989880.683 | 566972.598 | 74.02
4 | 4989835.744 | 566994.487 | 4989835.744 | 566994.487 | 91.89
5 | 4989790804 | 567016.376 | 4989790804 | 567016.376 | 88.69
6 | 4989745866 | 567038266 | 4989745866 | 567038266 | 87.81
7 | 4989700927 | 567060.155 | 4989700927 | 567060.155 | 84.05
8 | 4989655988 | 567082.043 | 4989655988 | 567082.043 | 81.60
9 | 4989566.110 | 567125822 | 4989566.110 | 567125822 | 81.72
10 | 4989521.171 | 567147.711 | 4989521.171 | 567147.711 | 70.49
11 | 4989476.231 | 567169.601 | 4989476.231 | 567169.601 | 74.95
12 | 4989431.292 | 567191.490 | 4989431.292 | 567191.490 | 74.87
13 | 4989386.353 | 567213.378 | 4989386.353 | 567213.378 | 73.90
14 | 4989341.415 | 567235.268 | 4989341415 | 567235.268 | 68.89
15 | 4989296.476 | 567257.157 | 4989296.476 | 567257.157 | 60.86
16 | 4989251.536 | 567279.046 | 4989251536 | 567279.046 | 59.76
17 | 4989206.597 | 567300.936 | 4989206597 | 567300.936 | 65.64
18 | 4989161.658 | 567322.824 | 4989161.658 | 567322.824 | 72.02
19 | 4989116.719 | 567344.713 | 4989116.719 | 567344.713 | 75.76
20 | 4989071780 | 567366.603 | 4989071.780 | 567366.603 | 78.18
21 | 4989026.840 | 567388.492 | 4989026.840 | 567388.492 | 73.54
22 | 4988981.901 | 567410.380 | 4988981.901 | 567410.380 | 67.26
23 | 4988936.963 | 567432.270 | 4988936.963 | 567432.270 | 60.44
24 | 4988892.024 | 567454.159 | 4988892.024 | 567454.159 | 61.14
25 | 4988847.084 | 567476.048 | 4988847.084 | 567476.048 | 60.86
26 | 4988802.145 | 567497.938 | 4988802.145 | 567497.938 | 66.26
27 | 4988757.206 | 567519.826 | 4988757.206 | 567519.826 | 74.26
28 | 4988712.267 | 567541.715 | 4988712.267 | 567541.715 | 77.43
29 | 4988586.348 | 567603.049 | 4988586.348 | 567603.049 | 69.91
30 | 4988541.677 | 567624.806 | 4988541.677 | 567624.806 | 66.52
31 | 4988432.835 | 567677.822 | 4988432.835 | 567677.822 | 62.67
32 | 4988397.693 | 567694.939 | 4988397.693 | 567694.939 | 62.46
33 | 4988362.524 | 567712.070 | 4988388.923 | 567766.266 | 59.88
34 | 4988306.215 | 567739.496 | 4988319.817 | 567767421 | 59.98
35 | 4988262.210 | 567760931 | 4988258533 | 567753381 | 59.57
36 | 4988217.363 | 567782.772 | 4988212.985 | 567773.784 | 59.82 | HDB-6 H=60.21
37 | 4988176.935 | 567812.170 | 4988168.116 | 567800.042 | 60.14
38 | 4988136.507 | 567841.568 | 4988136.507 | 567841.568 | 59.95
39 | 4988096.079 | 567870.966 | 4988096.079 | 567870.966 | 56.23
40 | 4988055.651 | 567900.364 | 4988055.651 | 567900.364 | 49.92
41 | 4988015223 | 567929.762 | 4988015223 | 567929.762 | 60.82
42 | 4987971593 | 567961.488 | 4987952155 | 567934.757 | 62.41
43 | 4987933.008 | 567989545 | 4987894.203 | 567936.180 | 63.34
44 | 4987893.996 | 568017.915 | 4987835.694 | 567937.738 | 63.99
45 | 4987853511 | 568047.353 | 4987786.789 | 567955598 | 63.75
46 | 4987813.083 | 568076.751 | 4987798.089 | 568056.133 | 66.97
47 | 4987772.654 | 568106.149 | 4987795.608 | 568137.715 | 70.67
48 | 4987731.419 | 568136.135 | 4987761934 | 568178.100 | 69.05
49 | 4987690.505 | 568165.886 | 4987711.107 | 568194.218 | 66.19
50 | 4987644.659 | 568199.223 | 4987645594 | 568200508 | 63.37
51 | 4987612.560 | 568222.565 | 4987603.487 | 568210.089 | 59.98
52 | 4987578.600 | 568247.260 | 4987572.685 | 568239.125 | 61.28
53 | 4987546.258 | 568270.778 | 4987545.005 | 568269.055 | 61.33
54 | 4987513915 | 568294.297 | 4987522.328 | 568305.867 | 61.49
55 | 4987481573 | 568317.815 | 4987497.148 | 568339.233 | 61.43
56 | 4987449.231 | 568341.332 | 4987469.445 | 568369.131 | 61.39
57 | 4987416.887 | 568364.851 | 4987431128 | 568384435 | 61.76
58 | 4987384.545 | 568388.369 | 4987392.812 | 568399.738 | 61.96
59 | 4987352.203 | 568411.888 | 4987354502 | 568415.049 | 62.45
60 | 4987319.860 | 568435406 | 4987324.153 | 568441.309 | 66.49
61 | 4987287.161 | 568459.184 | 4987277.754 | 568446247 | 66.26 | HDB-11 H=66.85
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HEMRESIX, BB LY —7 OFEEAEEME LT, 0%, WET AT A EHERH LTV
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DO, BERESCEENEEZSONUORELTEL, £, MET—Z1E7 A% —HEXTPC L
WCIRFES D, 7o, MIERITEERE G OEE REY 2556 L, FHbhkics o7,
SRS, WESRICEFEUER G2 ANT L2 LICEV VT A2 4 ATHEBRE S, £
7o R T LSRR 2 BIOWPEZIT 5> O TEBER (2 [ O REMNERETS 1 FIH o R T4 &
YL L7 b L2B4, 3 [MBEOHTEOBIE, 2 BIHO AR AZEZEL LT D) Lt
HTCRRIND, WEFIZ, INOT—FORETF = v 7 2170, WEMDIXS S GEITIE,
FEZITWT — 2 SE oM BICE -, £72, & H OMEERIC BRI Z B m ElcRzoR
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N, BIREEZEH L7z, ERMERLLTORNTE/BL, 7 — X WEREFICE DT,
O HKEMEEONT KK2AZ v 7)) X 0iEPE., BME. BEfEZzEHT S, =
DO, AES-6A OIEPUEO LT ROBMEE 5% & L=,
©@ OOWE TEBREOBELE% % B X 1o K BMELEOFHREL T 5, ZOROEEFRED
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3 MWAE

3. 1 RELEROEH

AES-6A TITXEEMICKRIEZFLRFERE AN TEY . EEFLIFAOERNHNATND &
X OEFEWRMEWEEMENITH NS, B3 — 1127 — SR ERT, 1 B#H (2%
v 7)) OF—RITIE, EFNT 4 5 (V,,V,,V,,V,). BT 4 4 (V5 V,, V,, Vg ) OFF 8 A0
BACE, EAFSHT2 4 (1,,1,). AT 2 AI,,1,) 08 4 ROBRMEATLESNA TN D, A
BHEPII TRO IR TRk D 7,

o A
<« Ll
+ A 11 12
Bt (A) T T T T 4.5 RIRARR 3. B BOFF
B (V) Vi Ve Vs Vu
D @ - D
: BERE (FD)
D @< A B3
D S <> Is I4
2. BIFEBIA 3.7 EOFF ¢ ¢
- T A A T
Vs Ve V7 Vs
< >

1Ry (HAL49)L)
%1 & VoD RS RRIL400msecI B E

3—1 T—2RBFHIE

O UTOFRERIIRT & 912, BARLED ERF S 4 50> 5EBNAEOFEE YV, AFF M 4 5
S BENAEDEEEV, 2k 5, V, &V, LVENMEV 2HHT 5,
V, =(V, +V, +V, +V,)/4
V, = (Vs + Vg +V, +V,)/4
V=(V,+V,)2

@ WAL T OFERITRT & oI, Eititsk 4 Kb FPHENMMET 2R 5,
I=(, +1,+1,+1,)/4

® OE@EV., 124y 7(HA 7 VOEFER = V/1&2KD 5,

@® O~@XVIERENDT —# %, FEMEEICHBNT 2~20 A¥ v 7 DT —F L VRS
TW5, ZOT—ZIZBWTEIHEO T RIER A% v 7 T LITRD D,

® ZEHM IR ) A ZAPBA LT —Z 2RO R 2012, %% OEFUE (R, Ry... Ry ) & HEHUED
A 8T Y X 2T ORE Y BT 5,
Dev = (Ry + R, )/Reen X100

cen
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#x4—2 HIFBE+10%BLULOEHBEE CRIEE1)

AR 1

5 5% 18 4F FE(2006) 3 B 195 EE(2007) 3 jX 204 F£(2008)

C P C P C P
2 16 1 14 1 14
3 16 2 12 2 16
3 17 2 16 5 19
4 15 2 17 6 21
5 20 3 14 7 21
12 25 5 16 8 17
13 23 6 20 8 20
13 28 8 21 8 23
14 28 10 21 10 21
15 30 10 24 10 25
17 29 12 25 11 23
19 32 12 26 12 26
20 35 13 27 13 24
21 35 14 29 13 27
21 36 16 24 14 20
22 32 16 30 14 27
23 37 16 31 15 26
23 38 18 30 16 29
24 37 19 31 17 24
25 37 19 32 17 30
25 40 19 33 18 26
26 35 20 33 18 32
27 40 20 35 18 33
27 4 21 35 20 32
29 39 22 33 21 34
29 4 22 35 21 36
31 4 23 35 22 30
32 40 27 40 22 32
total 28 28 41 22 37
30 38 23 37

32 40 23 38

32 42 24 33

total 32 24 37

25 38

25 39

25 40

26 35

26 40

27 38

28 37

28 40

28 41

29 41

30 39

30 41

total 45

XKCIFEBREE. PIXEMNEBETT .
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#*4—3 HIFBRE+10%BLULOEHBBEE CRIEE2)

HIR2
F 18 4F £ (2006) 5 194 EE(2007) 5 520 4F EE(2008)
C P C P C P C P
1 16 1 15 24 34 7 18
4 19 1 16 24 35 9 21
6 21 2 12 24 36 20 35
7 16 2 15 24 37 28 34
7 21 3 13 24 38 total 4
8 22 3 16 24 39
8 23 3 17 25 37
9 22 4 19 25 38
9 23 5 16 25 39
11 24 6 16 25 40
17 32 6 18 26 34
21 34 6 20 26 38
21 36 7 15 26 40
23 34 7 19 27 37
26 34 7 20 27 40
31 45 7 21 27 41
41 53 8 19 28 38
total 17 8 23 28 43
9 19 29 42
9 20 30 43
11 26 30 44
13 24 31 44
13 25 35 45
13 27 35 46
13 28 36 42
14 22 36 44
16 25 36 45
17 30 37 48
18 30 37 52
18 33 38 51
19 30 40 50
19 31 40 51
19 32 40 55
19 34 41 53
20 31 41 54
20 34 42 50
20 35 42 52
21 32 42 54
21 33 43 54
21 34 43 58
21 36 44 54
22 30 45 58
22 31 46 59
22 35 46 60
23 34 46 61
23 35 47 59
23 37 48 61
total 94

XKCITEREM, PIEIEMNEEEZTT .
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