2005 $FFH LA - N YX) FE Y FE}ENY
20059 59 269(2) ~ 274(32), $IA AN A3

EAAY A7 22 A A 5 FA Al AT TID:
ANNEA =

PYatgdxEz3A FUEALY, yivou@kores.or kr

Industry—University—Research Collaborative
Geoscientific Study in Pocheon Area for Groundwater
Survey, Part III : Resistivity Technology

Youngjune You', Jong Nam Kim", In Kol Yoo

YDomestic Mineral Exploration Team, Korea Resources Corporation

g ANFFAZ Aol AR NAZRAL MATE

SRR RE 71E B4 AR LY E, b

$2. 549 5l ol wad AL gAY 32 s A d4E AT

A4z A5 AT, AF0F] BB ARTE H4PAE ANFAD SAH

& AESYG 290 AT ERIAY FABAZRE T AFTAY b Bi5E
. .

Q9 : Aty 2AE FHoz AT
29 gAFE AAEST ol FY
]_
==z

o Asks fFF %39} FdE Astrzx 4 e AR 1 23 A7) FAPEEEol
71t AR, FAATFY BA 2 ditdsrIY At #FEE oY Ayl AE¥Ee

b
ofj

FRO : AstFRAN AV A FEHAL, O

Abstract : The groundwater survey was carried out by electrical resistivity and
resistivity tomography using several kinds of electrode array to delineate the
depth of the saturated zone and basement complex, the aquifer system of
fractured rock, and the 2-D resistivity structure was obtained by inversion
technique. And the hole-to-surface and crosshole tomography were applied for
two boreholes and the inverted resistivity tomogram are obtained. The
comparison of those data with core logging data was performed and those
results were relatively well correlated. And it was possible to find out the
configuration of basement and the fracture zone and the aquifer system from
the 2-D resistivity structure and resistivity tomogram.

Keywords : groundwater survey, electrical resistivity, aquifer
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1. A&

A ZALE % 2 BAE A EEMEA0] 52 ARATFRE BAleke Ro

d EFoltt, & UFF Are FA, 432 X, FF, 7u

g Soltt. AVNGALT AIPMIATGAE A skERALe] 7 4] o] &HE 84

2 X3t dieFy w37 76kl dol, AFAA, dFoly g & viAT
JERH A3ty FE s AT E A&

dutH oz A3 wAZA e BAe T TR GY Ee AT "t vAZAT}
gz, vAZXNE 449 FH, 7d9 EY FAE, T2 L35, F3Y @A
uE HE FHF T 8 Wit a8y F44n7F 100%0] 23 E o g5uol w
E ¥AFY Wge F7] g X3te A FAAE YA FEHee RS e
oJFth &S HAFXIE 100~1,000 ohm-m HYS Bolv 1,000 ohm—m ©]4
9 2 HAFAE Hole ¢HL EFFF £ Y == HALIAY, FFF
o) &3 AN AZAFHYD Aol

ZA A G L THA] AFEd RGO R AIEFTALE FEHOE AlFgd FTAE 0
200mm¢e] #AF PCE002(P)# 076mmel ZAFE PCE002(0), ol& AlFF Alold
AR AEolth, Al = PCE002(P)E BH-1(X¥=3d 38m), PCE002(0)E
BH-2(AE5H 54m)EF 0% P93t H a3t

2 ARG g FA g3 A, dutsue] Xk £¥ 9 5429 B
? FeAATE, & gy ddd 5o 54 55 s Ao AR Y AFF
A o] 7HA] W8 Y EEBALE AT B =EoAde AR W AIFFA A
H A ZEALE 2§33 (Table 1), BAMEHZRE EXx3d, FHAS5F, Sitso o
g A2 E MM e AT 4] A FAY 5& AESAUD

FALEA e MEE A XA FHAE 38mel X% AlFF BH-13F, 349 54m
o X% BH-23 8 7I€22 3o Jdoz AFA3UI ol5 A|FF Alo], A E 9
31 & ol83t ERadY gAPHoE A8 E FHSSIGY gAE = 8Ad A A
&g+ A17] (SuperSting R8/IP, by Advanced Geosciences Inc.) & o] &35t}
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Table 1. Descriptions of survey methods and data acquisition

Methods Array Data acquisition

Dipole—dipole|{L=600m (a=30m, 21 elec.), L=250m(a=5m, 10m, 51 elec.)

Surface Schlumberger|L=100m(a=2m, 4m, 51 elec.)

Borehole Pole—dipole Electrode spacing : 2m(BH-1 : 30~88m, BH-2 : 30~68m)
(Tomography) p Electrode array : Crosshole, Hole to Surface, In—line

2. XNE FIIHINE EM

A Fxo] A SHA)/HIFFE 100m/518F, 600m/21 A Fo| thate] Bzt Wi
02, 250m/51A S dist] A2 Mgy €duA Pz S3S AAFAY
(Fig. 1, Table 1). §4dZo] 100me Z%ele M3 a=2m, 4m, AZ A
n=12, 44| 250me Zele WI2H4 a=5m, 10m(EHHA WHIAYL A=33
S5m¥t £4), A3 HMF n=127t4 GAIAEE FH5sAH
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Fig. 1. Field survey layout for surface resistivity and tomography survey

2.1 =32+ a=2m, 4m

£4d4o] 100melA 51708 ASE HAANI L AFAHE 2m(1H]), 4m(2v)) 2 3}
A5 E FHS3sAL olo digt §AMAH#E Fig. 2abol YeRAT

AF7HA a=2mo) i3 B AFEEE =7 18~22m, 28~34m Atole D[ AFHE A
9etaE FANFH S E 500 ohm—m ©l3te] AuAFZYst F2 EXgct 7|4 AujA
g BE 1F FAAFT o2 QMY 200~300 ohm—m ©]Ee] Au|AZFHE AE
4~5m Mo X3 ol FAUFFLE sHAE XFEAM AR 4~5m7tA X
3= SAAIE Y vlAFA 300~500 ohm—m M9 FHE AERZ As-E £F
st o2 BX 3 ESFTOE 4P, &3 18~22me A% 2m 3, 28~34me 4
£ 4m 3] vlAFA 500~2,000 ohm-m & IHAZrt X AFF
a=4mQU 7§ 28~34m Apolo] MH|AYY X+ AR £ 28~34me] X =
F27F FHsted ole & MR muAY EEXE YetdEs ez fddg. &3
18~22m Aol muAFE a=4molr A E 20m7Hx] 700 ohm—-m W2 Fu9
200~300 ohm—m®] v|A &= din] <k 24} o]} FItetH ol FFHF U A3tF &
% 7hs/dol Fa& AlAFET

T AFE a=4mel Ui HAFEET AN & 36mE 7IFLE HEZO0E HwFH ¥
S HAZHE BYFa 502 AAYYE RAFT Qe /M 53] 53 407 72m
Alole] A= oF 4~5m o) v]A A 200~300 ohm-m ©]3t] W& BIA 7} WA
BE8t3 o HAF7 a=2molX 8 A7 N7 v 2 FAUFFoE wdd.
Z]RkEESe) gt AR E A|FE} 256m FHFolty AIVA 2m, 4mel A AHEAES}
Z}7} 10m, 20m Wielo]2Z 7|ukbE7ix 9] ML Zesit). BAMEINE R FRFHo7
A& 500~2,000 ohm—m AES] THAZd7t £Est o= A&d uigh Zo] 7t
el gt FRE HAEHA gevh wkA ZINgkEel dish AR okl 29 uie 2
o] 71FA %7} 25m olAEE AFZEE a=5m,10me Ao 9a) 3Y4jo] 5 Aolrh

2.2 832t a=5m, 10m

A EYF €98 A gl A FAE AAg E4Z0] 250mel Wi’ gALE
7+ Fig. 2c,d,est 2o 712AEE 434 Aldy e 39 256ms 50m, €HHA WE
Hel AL 40m7HR 2 ddste 9AbS 338kt
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(e) Spacing a=5m(Schiumberger array)

M2 M2 & S22 2 8 B 6 8 1 158 188 218
L b ) : 3 i :

DEPTH (METER)
8
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Fig. 2. Results of electrical resistivity survey

#37 WAYld AI2H a=5mel B MATEIEAN 23 31~54m el A
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T 50m ©]47tA A ¥R 300 ohm—m ©]&te] Mu|AFHE BAFT glon o] ¢

HoeE BENMSALS BF 0 Itk 48 a=5me A$ £ 56~150molA AT <

20m3ahteo] ¥l A& 500~1,000 ohm—m ©]A4Y v$ F& v A7}t EXs Qi

AFF BH-10] 9X3tx e 54 389 #AZ22ZE FF 16~—19moAAE %L HA

FAE Holx= Aol EAAFolr}, olgt 7L mH|ATY AR Y A AT FHUSSF

oz #agdn g3y FHASFUY NE EYF9 BEXI AATEL a=2,4m2 Y

Az 2ot TR} B3t ol BESFY HEIF oF 4~5m FEO|EE HAF3HH|

5md W FAFQ FdlFol AsH7] WEozE AZrdrh

AZ7E a=10moll e AT EEIEGAHE 23 11~41molA AvAZAE

RE Thed A5 59 sy me|AFEUrE EX8tn vk 53] 59 1HAF
= WS 2 HAFAE AR 20mE2oA FAET Zuge] AV £

U dgkd oz Ags] A% 374 gutez s En |

WA g &gt A4 a=5mell tigt BATEEIEE B ASApujdde] ot

HAFEEIEY AF3] 08 S BHodFa Q) ol £8ulA wjdo] 3 FAT-Zo|

gk Aol ¥ WA FSAES Aol B %A A6 AY wle] 7
Aog H]ITh AwrAQ BAFRITE &3 26mY $E502 AE 20myl

e}

2et7) WE
glo] 837 7)0IE) HAZ EAL o2 woln 27 26me] HHOZE MAYRE
SN FHET RIS AT QAR AR tehiA 93 49s BEE gos

= ]
vept itk ol &4 31~1mell e AY 247 FH -36me] AuH] EAlets vl =2
< HAZO Y] FFoE tda dFHY yEhy] HEd Rog AZEd.

2.3 M22+2 a=30m

Fig. 2fo] =A% vie} Zo] N E=HEH A% 20~30m ¥ AF v|AF &
AATE g4 AeEd AZE a=2,4,510mY A9 vwd o AI3] g 2
F A, 23y S HAHeR MY AR 256m oA 150m AbeldlA Ay
T2 e ol AeFE FYeT &Rt o FH AMF irF e FAE §o
stAl sl doh. 474 HAE 60m dH-ell B]A3X 200~300 ohm—m HH gutohs
% 72 =3 6~68m, 158~248molth =4 6~68me Au|AFY FHe AI37
5m, 10m& ZAFM HZo] FAUYSFLFI/AA ddE FOZE JANHEZR i3
FHYFFe BEVeHo] & AR ML

et AR HAYEAEAGZERY (E ESF EXSY, 2HYSES, Sl AA
3 E 5 TFEIEH. WAYA BEEXE AR B2 E¥3SE 300~500

ohm-m, Z&/¢u)4%2 200~300 ohm—m ©]3}, ¢¥E=L 500~2,000 ohm—m ©]
Aoz Mgt ¢k dE3 AXS gukEa v A A diy] ok 1/10 o3+ AH|A
g ol4tlE mATh AI7A, FHAo|F A5, AN Yol e AsuE D gA

= :
e 28 W NFE EXT XY S A AE7 10m ol ¥ A5

ig

VA a=2m7} Ay, 2AYFEFY AE7F 20~25m AEY W= a=4m, S5mrt &
Holt}, 7Nkt ZAAHY HE7F 20m °o]AY wWiE a=5m, 10m<Q A ZAE &4o]
7Veshtt a=30mYd de 71t FAE gL T@Ety dutgel Aske &4 e

g et gAY el a=5m, 10m9] ¢ Bk EARFCIT B AAT &
S4do] 100m o3 o BAF &S wol7] A3 507) °1de] Asith. 1n B
APl e AN e 2 command filed]l & AFEHHo] sMsdtnz AT AL ThstA
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3. 8Jldl g E2cin A

£ gANE Fig.lol EAIE A Ee} AlFEFoA] 7|uiete] Ae gt ¢ 59 L2des} o8
A F AFF Aol A FEFEERVF HE MY E dotstaz o @3 8
ARRtEE ) AFsded d5E wdsly H5Se $Y AFFBAHn—line survey),
FY AFFe 742 /54 D3-S g A3 BA(crosshole survey) ¥ A
XS AFFo 7+t F/FAAFTE wldF A E-AFFTBA(surface to hole survey)
T2 AN ASuEHE A3, d3-AFA, £33 G -4 2 (modified
pole dipole) W9 T& Z&3Hon A7+ FH/7A YXNEE S/NH|ZF 2 A
de dYsty FALF. EF /54 AFAXNE AR b JpEAM AF5E FS5She
reciprocal arrayE 333}it}.

A x| HE 26m7HA AFF BH-1& #HAl, BH-2& PVCE Alo]4do] AAHe
of AFFE o€ dFAE FHEo] E7FEst HA Aol el A% F&FE wAE
71 838} AlFF BH-12 A ET3 30~88m, AlF¥ BH-2+& AEF3F 30~68mel of
3t A4 2mE £3& AASGY 5Y AFTAR 85 YA =3 dd-%
F2HN A S AMEEHE o AFANS n=2~11% s, Y9 d}e) AFAZ(Cy)
- F AlFFAte] ARl Fof @AE AAFAT R EelEe SAdo] 100me] A=Z1F
2m, 5170 A3E wjG3ich old FAARE Yol (X -AFF GAARE F AF
F Atolo] HXd AIHE o] &3 FAAEZE F LR a8 AFF SAF 2 A
X -AFFEAR= reciprocal arrayZ dZAEE FHESRT. 97X 239 AE= B
ARFE AR S/NuZF FAY S FR7] v Ao g AsE AASL HAZER
a2y H4HTomo DC S/W)& 338ttt ~

HARZIE O] didt JAEA T Fig. 30 Yebd ulel Zoh o] vAY ERgudEolA
HE AFE BH-191A4 AE~HE 25mT T AFF BH-200A AE~HE 20mT-3Hol
A ¥AZA 300 ohm—mo]dte] ¥ H|AZAE HoiFa QlEd ols AFAF 7wt
AE7F 26mo|EE FAFOE A o FEHFAAY vAY EXE AHEA
< A9 & XA sk Qi

a3y Fig. 29 AR vAE GAIZHE d ZAyEdg B ERJdy SA282E &
A7t AR ESF EXS, FHU5S, 7SS AAY R0 o BEEYsA S48
o olE AlFF AE 25m7HA Alo)do] AXHo] o] AT 0~30m Tzt AFAHAs}
E7Fs8te] GAMRR S 5o E7Fs3l] i dARE REo ©E A7z s
9] zpo|7} AIS Zo 2 PokHETh

HAY EXOEE BA AE 25m 3hfof disted AR oz 1,000 ohm—m ©]4+9] 3
MAE 1uAYY EE7F A48T AE 33m, 51m YA o] v AER 1,000 ohm—m 9]
&8 FH2Q AU AL EE3Y GF2AF A G714 e AR A= He
£ Hol &do] Wadd Fgolt Aol 2% o4l gz ANEHe vt sEe] @
doiE B8P3ttt Al3F BH-19 4% 70~76m$ BH-29] 62~66m Aol ulxa
2] 2,000 ohm—m ©]3t8] AujA 7} ulekstA] AA=H Q. o]+ BH-29 A=
70m QXA FFEZA FH SABAo] A% s FFEAI RQD 10%, T5AH
A3 A% 70.5me FFAS 2.78x107°¢ cm/s 5 vz o oyl Shygiel B &
4 o g FAdnt
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2D A4 2240 A2 BELA NI B2 LA S

webd SAABZRE F AR AEE FEAE D U g wAg ER
R GAEA A mekshuul A132E BH-19 A% 70~76met AlEE BH-29 A%

62"’661’1’1’%‘ 31% :[_Lﬂ'_o_.i .‘i]_?l‘:]' BH-1 0 BH-2

4, SANZD L DB
A AZHAG AN A3 we
Mow AINA a=25mG1AD Y
W AEZRE AE dm ol 2¥3
qo 28 d559 AAS A
A4E 5 U 297 AE 20~25m
oo AMAAL I} EUHA

O

gl A AE7HE a=10m¥ @ 7}
otk ASFAAEZ v AR BX
£ Ex3tdel4 300~500 ohm—m,
=3 5ZolM 60~300 ohm—m, ¢
HZo| 4 500~1,000 ohm-m ©]4H2)
HAE Wl

A7 A ERTHY @AM E A
E~ALT 20mT7olA AAEs] @ 1)

JAXE HAAFi e ols 7Nkt
ATz 20~25mE s ETE An

b

Resistivity (ohm-m)

30~35m, A% 49~54m %W A&
70~76mTZrelA An|AErt EES
I Sith

ol A% 30~35m% AE 49~54mE
AFFeA G714 dde fxst Fd
s, A% 70~76mT-3t AlFA g
A" hFEEFIH69~72m) I AA S
ATk TS F A|FFALO]Y X EE K

FAE7F E =gk g RE BAY ER
adsgRAgel s mekshtel A%
BH-19 A% 70~76m$ AlFF
BH-2° A% 64~66mE |Ast= +
2oz wolth .
' Fig. 3. Resistivity tomogram
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Ao mE Astrz A BHe AASHAL FAHS AESAH. F HAF T4 o
F5& Fddr] daxe A5HAe FA@=2m, 4m), F o A& VN AEE I
otsl7] Yale AInAE F o HA(a=10m), 283 AR dutdsSe gt 9
HMe A4S I ol er HAl st FAE FHsk= Aol ARl ACR e
o 283 AT BRIy SAMESREEE 5 AFFAlY ot e A st
& T2 siHe AlEstgled vetshunt Xakr f8 TEE AAHLE AsrERE
gtord & QU3 AskeAbel Q1o AR Y FH T FAE detstur &
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