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The present document is to report the result of geophysical survey by electric survey around
a site proposed for the Horonobe Underground Research Laboratory Project at Horonobe-cho,
Hokkaido by the Japan Atomic Energy Agency.

This Electric survey using pole-pole array in Horonobe Underground Research Laboratory
Area was the second survey. 2 lines were installed for this survey and the basic electrode
spacing was 50m. Linel was set 42 electrode about 2.1km line length and Line2 was set 61
electrode about 3.1km line length. Total measurement points were 510 in Linel and 795 in
line2 by changing the Electrode spacing factor from 1 to 15.

2 dimensional resistivity inversion analysis was carried out and the resistivity structure
from the surface to the depth (Line: till -700m elevation, Line2: till -800m elevation) became
clear. The resistivity structure was studied by comparing structure presumed from existing
geological, geophysical, hydrology information and the results that were acquired by the last
year’s electric survey.

Resistivity distribution near surface was about 20 ohm-m and it become to about 2 ohm-m
as the depth increasing. Resistivity distribution was good agreement with existing survey
results and existing electrical resistivity log data. By comparing resistivty model with
hydrology model, it was confirmed that resistivity reflected the density of salinity.

The range and distribution trends of apparent resistivity in this year were similar to the
results of last year. It is thought that the data in which reproducibility is high is acquired in
this survey. The influence on the underground water flow by construction is not admitted
now.

It is thought that the underground water flow form changes as the the Horonobe
Underground Research Laboratory construction progresses in the future, and resistivity
changes. Therefore, it is necessary to accumulate the observational data more, and to
prepare for the interpretation of the change in the future.

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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Fixt 4 —NOa 7 AEICHRE) B\ Tay bo—/L4 5708, SEBICBIRE» S ERE 1
KT0ED &, FORERNPIEKIC ﬁéox\%%_iémﬁﬁkwbifwﬁ§<ﬁé’kﬁ
TRIND, 2O, RINBRE»D 12 BFEH—7 v %l 2R EEE L& 3 2 B E T
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Fz2—1 BIEHSBLK
BEHRE AES-6A BIEHRIS AESVY—XARF¥vF

FroRILE 128ch(*1) FroRILE 128ch(*1)

BAHAEE 350(V) EEFAIRKERE 250V/AC 30V/DCRARRF

BXHNER 1000(mA) EEBRXKIKER 3(A)
A8—T1—R PC&RS232C,USB THE#E Al SERKINEREE 100(V)

HAX 45x 46 x 13.2cm (EEMEET) ZESKIKER 100(mA)
EE 12kg A8 —Tx—R "L IF
H4A4X 45% 46 X 17.5cm (EEMEFT)
KDRFAYFTEIEERT HET, mA512chFETH AR EE 15kg
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xc2—2 TWEEZE GHER1
UTMEE IR

No xR EE B OB & 5%

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 | 4989298213 | 568822.275 | 4989298.213 | 568822.2747 | 59.90
4 | 4989262.184 | 568787.624 | 4989258.719 | 568791.2272 | 56.43
5 | 4989226.191 | 568753.009 | 4989213911 | 568765.778 | 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 | 4989075.218 | 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 | 4988973.748 | 568510.223 | 4988997.927 | 568485.0819 | 61.69
13 | 4988938.685 | 568476.501 | 4988974.624 | 568439.1325 | 61.69
14 | 4988901.042 | 568440.299 | 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 | 5681452842 | 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 | 4988541.603 | 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 | 4988433.589 | 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 | 4988325.447 | 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 | 567775.5661 | 60.05 | HDB-6 H= 60.21
34 | 4088184.184 | 567738.104 | 4988184.184 | 567738.104 | 56.24
35 | 4988154.376 | 567697.974 | 4988154.376 | 567697.9743 | 54.75
36 | 4088124570 | 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 | 498803515 | 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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&2—3 TEEEZE AR 2)
UTMEEE
No B R OEE WA = B ik
X(NS) Y(EW) X(NS) Y(EW) m
1 | 4989970.561 | 566928.819 | 4989976.034 | 566940.054 | 97.11 | HDB-9 H=97.19
2 | 4989922656 | 566952.153 | 4989922.656 | 566952.153 | 94.92
3 | 4989880.683 | 566972.598 | 4989880.683 | 566972.598 | 74.02
4 | 4989835.744 | 566994.487 | 4989835.744 | 566994.487 | 91.89
5 | 4989790.804 | 567016.376 | 4989790.804 | 567016.376 | 88.69
6 | 4989745866 | 567038.266 | 4989745866 | 567038266 | 87.81
7 | 4989700.927 | 567060.155 | 4989700.927 | 567060.155 | 84.05
8 | 4989655.988 | 567082.043 | 4989655.988 | 567082.043 | 81.60
9 | 4989566.110 | 567125.822 | 4989566.110 | 567125.822 | 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 | 4989341.415 | 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 | 4989206.597 | 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 | 4989071.780 | 567366.603 | 4989071.780 | 567366.603 | 78.18
21 | 4989026.840 | 567388.492 | 4989026840 | 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 | 4988432835 | 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 | 567767.421 | 59.98
35 | 4988262.210 | 567760.931 | 4988258533 | 567753.381 | 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 | 4988096079 | 567870.966 | 56.23
40 | 4988055.651 | 567900.364 | 4988055651 | 567900.364 | 49.92
41 | 4988015.223 | 567929.762 | 4988015.223 | 567929.762 | 60.82
42 | 4987971593 | 567961488 | 4987952.155 | 567934.757 | 62.41
43 | 4987933.008 | 567989.545 | 4987894203 | 567936.180 | 63.34
44 | 4987893.996 | 568017.915 | 4987835.694 | 567937.738 | 63.99
45 | 4987853.511 | 568047.353 | 4987786.789 | 567955.598 | 63.75
46 | 4987813.083 | 568076.751 | 4987798089 | 568056.133 | 66.97
47 | 4987772.654 | 568106.149 | 4987795608 | 568137.715 | 70.67
48 | 4987731.419 | 568136.135 | 4987761.934 | 568178.100 | 69.05
49 | 4987690.505 | 568165.886 | 4987711.107 | 568194.218 | 66.19
50 | 4987644.659 | 568199.223 | 4087645594 | 568200508 | 63.37
51 | 4987612.560 | 568222565 | 4987603487 | 568210089 | 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 | 568294297 | 4087522.328 | 568305.867 | 61.49
55 | 4987481.573 | 568317.815 | 4087497.148 | 568339.233 | 61.43
56 | 4987449.231 | 568341.332 | 4987469.445 | 568369.131 | 61.39
57 | 4987416.887 | 568364.851 | 4087431.128 | 568384.435 | 61.76
58 | 49087384545 | 568388.369 | 4987392.812 | 568399.738 | 61.96
59 | 4987352.203 | 568411.888 | 4987354.502 | 568415049 | 62.45
60 | 4987319.860 | 568435.406 | 4987324.153 | 568441.309 | 66.49
61 | 4987287.161 | 568459.184 | 4987277.754 | 568446.247 | 66.26 | HDB-11 H=66.85
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3 MEAE

3. 1 RELEROES
UTFOFIECEVIEGUER . BBV . B Z#HH L, REHERIEZ R 7=,

O FBMWELEOWE (KK 2 A v 7)) ([CX VP, BE, BREZHEHTS, 2Ok
AES-6A DIRFUEDO LB R OBIMZ £5% & LT, BEZEZ2WEAT, OOPUE, EAL
fill, EIRMEORER KA RMEFERE T D,

@ OOWE TEEBFEOBEZE X - K EMELEOFELZ T 5, ZOROEEFEOBMZ 7%
& L7e, BMEZAEBZ WA TE, @OEGUE, BAE, EIEOHER-RZ EEHER LT 5,

@ @OWETEHMROMEEZBZ -ABEMALBEOFMELT D, ZOROLEIFROBMEE =
10% & L7, BEEZBX20EGEIE. OOW|EUE, BAME, TBIRE O ER R 2 SR H L
T %,

@ @OFHIEIZL Y T —XE\EN L SN2 WEBWBALEIZ OV T, B OEMELE DT — ¥
CHgRE L, O26@ & v B Lo HKPuiE, EAE, EREO 1 SORERZ RBEER L L
THWS,

PLED X 9, BlIEZFM LA BB EIC OV TR, EARICHREOR R hE., &
fAZfE, FEE) ZFIH L7,

© REMEEGUE p 1T,

p=KxR=Kx%

TRIND,

I IC, VIXEREmAIE (C,C,) MICERT (K Z &R RE) 20 L, WETIC
AR E (P, B) BIC IV ClIE Sha —EM Th 5, £7-. C IZRIEHIS N O B ER, C,
AL OB, PILHE RN O BB, PIZmEMoRERE R, CP,CP,C,P,C,PIE
FNENEMIMOER, KIZEBRE CRESEETHY ., KR TESID,

]

27
K =
I/CIPI —l/Cle —I/CZPI +1/C2Pz

AHEORFITEAR TII 2 WD, EXKvR2 -2, &2 — 3 TRTKEMEAEEZ HWT
A R EPTZE L. D ofiric vz, £7-. R EHHR eI X O /ERlz S 72 -
Tid, BMONEZARRFRICEE L, ZOREZROEREIZB I 2EMIBELHE L, WEEE
X~ L7z,

3. 2 2RTEW

ARPHETIE, AREREICLDETNVHE (Forward modeling) & IEfpEHR/N —RIEIZEL D H
BEATIE A G DT 2 WRotA v N—V a UINTEEE LTz, Tzt L7 7" e 75 A
[ELSYS) CGEfEE : fex K, WMRT) TH D,

& 23K @S Tl T E RV A . IR T O IR ZE (L OB A2 ZJE L7V Ik
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2 @G A AifE & LRk 1 RGTHRNT Cld TG 2 0 Sk L7 fHT 3 R ATRE T -
ToD3, 2 WRITFRAT 24T Z IXPHR ST 171 D FEIRPU AR B R OB A B O TRT 75 Z L N A[RETH
Do Fio, PERITH FREEATEOREI 7 vy 7 1B L, 2ok 7 ey 7 ICHEE SRS
AP 2 4 T 72 M T T VA ERR L, Z o FHHE T vic X 0 3 S 2 BiGh
fifl & EHE & 2 el U, HEMIC T 2720 RVISE 2R T8 7 L 23 T8 THLAZ T T
T4+ T — REFY I RRLLNTNER, ZOFEITEORENGEND L EORENRH
STz, AEFENTICHER Lo A 3= a3 UTEIE, &7 1 v 718 T 5 e IRBUE & R84
BN ZRIBIZ LD HEE S5 ABNKEMITEZEHT 52 LI2X 0, ITEORBEITKLZ20WE
B fENTAE R 215D Z E RN ARETH D,

ETIVTIE, AREH B O T 1y 7 g GARREEEER < ) 1ZEEARMIZ 50m & L, BRSNS 0,
HDHWVIRENVEINZOWTCIEE Y 2y VIREZEE Lic, EREESFRICOWTIE, fRTERE
EEELCAEMFEOT 0 v 7 2 MF~VEE 700m £ TIHEX 50m T 14 B8R E L, Z D%k~
WWEL D EHICHRE L., £L T, b7 ry 7 2 HIROHIBICADE TER S, KEH
[FHZITHIE & AT RO T m vy 7 & Lic, B3 — 112 2 IRouffTicE F L7t 7 e > 7
OEEENETRT, T —2>— 20T vy 7 ICHIEREN S 2 5 b &, AIREREIC
LT IVEEIZ L HT O RPEE IS RIS T A HIFR CORE & L THHIRICI T 5 E K
PR ELIND, O OHR TOIRNE L MEMOREN R /NS RD L)k vy 70
5% e/ " IRIEIC L D HEICETIC L W sRd 7z, £7o, RAEfT—RIB ORIt v v 7 Off
(W) X2 CRICEE 5 2, PIES TR KI5 2 DB E RE LT,

3. 3 RELEROELER

3. 1HICHRATHETRE U RBMNEERGUE L 0 IR 1. 2 o RS st X 4 fEpk
L. WEAREE o R R CUsr m X & o ik 217 5 72,
O HH 1

B 3 — 2 (1R 1 o RE RPN X 2R L7z b O T, BB ()X Ak 18 4 (2006) |
HER(DIIALEEE (007 DI Td D . FE(NTIZ TR 18 AERE TR 4 L L L=
D7 (Variation : IR ET5) &R,

AX(a) & (b) & fLD & R ARG O A EIIAEEL LTI 0 | ARG OFH A FE TR
OFER EERFRER TH 5 Z LAV DM, FEMIC RS & B 20 LA ORE R —400m LUEIZ
BIFD 3~5Q-m ORI AO L 510, RENHET LR T HAKIBRH D, KRIZ
% R5 L, EE—100m [tk £ Tid, ZBIERMMEREZ10%N E/NE L BEpDianz
EWVHD, FLT, WENHET EERIIRE LS RIBMICHY . 2E—100m LUETITZE
B E10%LL LD SR ohd, 22T, Z{bFEE10%LL LA~ T B A% 303 f#
R0 R 1 OFTRTOEMEAE 510 HD 55 59% % 558 & o7,

@ iR 2
X 3 — 3 HHIR 2 O RE G RIEE X 2R Lz b O T, BB (@IX Pk 18 4 (2006) .
H B (OIEALEFL(2007) DWIE X TH D . FE(IZIF PRk 18 FEEERIER A UL L-2Mb
RERT,
AR )& LD L& RENARFLO AR RITAREL L Tl v | ARFEE O TR, R EEE
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DOfER EMRFEMER TH D Z LM DA, FEMICR S & 5/ —300m LURIZEIT S 3Q-m
PLF O AP ARS  RBFTENC 22 > TOW B KA H 5, (0% LD & IR 1 [FERIC,
P —100m At £ ik, ZERERE10%LIN /NS < BENDRNZ L5, £
LC, HENET EBRITIRELSRD2EMAITH Y | Hm—100m DR TIIZEFEE£10%LL
EoEREL BbNnD, 22T, ZBRE10%L LA R~ T EMEAEIL 457 ML 220, R
2 DT RTOEMMEE 795D HH 57%% HOHFER L -7,

IR O AR LB WO TGS L2 KR SRR O BB A 0 50%LL A3, Z{E3R£10%
PlEDZAL 2w iR & le o7, T, HPUE - EAE - BEOT —2 2IRET DB, b
WU GETITER ORER - HBNIA S & 2ANE L, BUIRED ) A XDFRZE « B IE7IC
HoR TV B2 L5, UEDZENnD, T—FZRET HERTIE, HEBEOHWIZ L ST
2, BBz R ESELIMERD D,

3. 4 BRELENMOEHAEOREE

S HRUE 2 S D BRI O 2 B i - AL - R UE O 7 — # SEE B O B BINE D) L
BLOEDMEREORBERE - BB 52 L2 BNICT — 2 %17 -7,

AES-6A TITAEERIIKIEZZLRFERZHWTEHY . IEEIFADERDITILTND &
X ORGEEWRME L WEEMELFHH END, B8 — 4127 —ZEHEHENERT, 1 A (2%
V7)) OF =2, EHENT 4 8V, V. V,). AEERIT 4 8V, V,,V,, V) DR 8 50
B, EHFEMT 2 (1, 1,). SFENT 2 A1, 1,) DR 4 MOBREATESTOD,
AEMERPUE I TREOFIE TR O 72,

O DTFoRAIRT & 518, BARREOIERFSH 4 S0 OENEOVEY, . A5l 4
R DERAEDOFINEY, 2RO D, V, &V, KO ENEV 2R 5,
v, = +V,+V,+V,)/4
V, =4V 4V, +V;)/4
v=,-v,)?2
© EIREZLTOERITRT XL oIc, sk 4 RO EHEME T 2R 5,
I=(I,+1,+1,+1,)/4
@ OEQXY, 1AZ Y I HA I NVDOEBUER =V /I %R 5,
@ O~QXV{EKRINDT —HIiT, FEMELEIZIBNT 4~20 A¥ v 7 DT —H% LR S
TND, ZOT—HIZBNTRIEOFRIER,, & A% v 7 ZLITKD D,
®  ERMR ) A ZPBA LT —Z 20 B 72010, %4 OEHE (R, R,...R, ) & HEHUHO
HIRAEN DN T Y X2 TOXE W R 2,
Dev=(R, -R,,)/R., x100
® ERXEY £5%LL EOfEZHERR U, FE A B E 2\ TR D 7o Pl 2 k& Ot & 7
Do T D, il & BHRHUED 5% UPNIC WAL, T RTOTF — & O il & e & D
EE T2,
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FEBMEEICRB W TCOENMEITX. @©X RO -EHEFEH ORI AW EE T 5,
FBBEE LBV TOEREIL. @@L VRO I-IGHE L BAE» O BT 5,
RHMERUE P 1

szszKx?

CHCNS)

THREND,

ZIT, Vi%ﬁ%ﬁﬂ%«%C)WK%ﬁl(%t%@@ﬁa B At L. WETICE
RN E (B, P) BICH W THIE S b KB Th 5, £7-. C IZHIEHEAN O BT ES, C,
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R4—2 AEBREABVEBHEAEDHE
AR H#R2

H18(2006) H19(2007) H18(2006) H19(2007)
P C P C P C P C P
2 16 1 14 1 16 1 15 24 34
3 16 2 12 4 19 1 16 24 35
3 17 2 16 6 21 2 12 24 36
4 15 2 17 7 16 2 15 24 37
5 20 3 14 7 21 3 13 24 38
12 25 5 16 8 22 3 16 24 39
13 23 6 20 8 23 3 17 25 37
13 28 8 21 9 22 4 19 25 38
14 28 10 21 9 23 5 16 25 39
15 30 10 24 11 24 6 16 25 40
17 29 12 25 17 32 6 18 26 34
19 32 12 26 21 34 6 20 26 38
20 35 13 27 21 36 7 15 26 40
21 35 14 29 23 34 7 19 27 37
21 36 16 24 26 34 7 20 27 40
22 32 16 30 31 45 7 21 27 41
23 37 16 31 41 53 8 19 28 38
23 38 18 30 total 17 8 23 28 43
24 37 19 31 9 19 29 42
25 37 19 32 9 20 30 43
25 40 19 33 11 26 30 44
26 35 20 33 13 24 31 44
27 40 20 35 13 25 35 45
27 41 21 35 13 27 35 46
29 39 22 33 13 28 36 42
29 41 22 35 14 22 36 44
31 41 23 35 16 25 36 45
32 40 27 40 17 30 37 48
total 28 28 41 18 30 37 52
30 38 18 33 38 51
32 40 19 30 40 50
32 42 19 31 40 51
total 32 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

XCIFEMER., PREMNEBETT .
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