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ABSTRACT

The slug test by adding water to well and measuring falling head was conducted to investigate the hydrogeological
property of unsaturated or partially saturated mine tailings in the Imgi abandoned mine in Busan. In case that wells were
installed with a full screen through two layers with different hydraulic properties, Bouwer and Rice method was useful to
estimate the hydraulic conductivity and the depth of mine tailings. In particular, when groundwater dried out in the dry
season, the slug test performed by adding water into well to form artificial water table and then conducting falling head
test produced the reasonable hydraulic conductivity values. The slug test using falling head test can be an alternative to
investigate the hydrogeological property of abandoned mine tailings.
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Fig. 1. View of boreholes installed through mine tailings pile at
the Imgi abandoned mine.
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Fig. 2. Measured head displacement of (a) well 1, (b) well 2, and
(c) well 3 with time in the rainy season.
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Fig. 3. Measured head displacement of (a) well 1, (b) well 2, and
(c) well 3 with time in the dry season.
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Table 1. Hydraulic conductivities measured by the slug test (unit in m/sec)

Mine Tailings Bedrock
Well Test

Aug. 2005 Feb. 2006 Aug. 2005 Feb. 2006

. 1 223x107* 289107 4.40x 107 2.00x 107
2 247x 107 464x 107 457x10°° 3.68 %107

5 1 7.76 x 107 730x107° - 6.98 x 1077
2 1.04x 107 1.00x 107 - 7.94 x 1077

1 131x10™* 198x107* 453%107° 8.01x107°

3 2 209107 6.42x 107 7.40 x 107 9.40x 107

Journal of KoSSGE Vol. 12, No. 3, pp. 10~16, 2007



o

14 1)}

HA] it webA] 3 YL viRE 9EE 2]
FAZ 7Pl FEIREES A 2r)dl ¥
AHu]e] FAEEE M B 2.89-4.64 x 107 m/
sec, 2 WAL 73X107°~1 x 107 m/sec, 3 HHFS
1.98~6.42 x 107" m/sec®] HIE BT} 3520 7IHIQE
o] FEEEE 1M ollA 2~3.68X10°° m/sec, 3
Ao M= 8.01~9.4 x 107 m/seco]tt. HATH]|e] S=2]H
T57} 7EkERY] FEHEE Bt vl =4 Vel
webr] FF7lele Aol ogt Aslel s FAtr]
9] H2 FERES uliel, Z57el visl o B AHd
AE57E HNGnE B8 /52 7FsAol Ak
245719 B AN R AT, A9ER1 R Ak
5 AR F APS Al AelE ETelaL, 5
719 AlgAFe} vl Al FEAEEE 22 X< (order)
ATH(Table 1). ALIHQ] Aekr=ei7t & FAE 111 B4
o] 7ol AL 22 gho] 4= HAth 2] 3 #
AL AANAR] Akt FAEA kAL, 1 A9 &
7] Anel=s 7Pg & Aot ettt ey 3
Y HArm|e] Zgell= 1 Zpol7t M7t HA] easkth
AN ES B RS e 2 digSolA
3 e Sl wEt BAIE M7= At
gEbAche)Z1E 9], 1999). wata] B AFox] F
245719 A A zol= Bl FA] gkl
Ael, A7t Askrad o2 eizks 7
AN9HR1 AskretE BT F Adske A
ol aAAY 5 US Ao ket
Z57) 19 g 33 WG ol EAshe Eshe
°F 0.4 m AZo|ARE, ol gl 2 oA
F3e] FA= 1.7 mAEE ¢ FAYY "t &3t
FANE A 53 sl mAE sy 1 2
3 FREOE 2 oA O B2 =o] EZIE
299, S99 FEleRe] Ay 1 3 3 #
Aol o] 2 #WAHET oF 2-3miHE FA JERgTh
(Table 1). o= EXE B3 AEse 9] B8 4
< Bouwer (19897} Iasi= A4 ="t 7

=

n%—{om}E-i?%Lm
17 0_!),E

H
\
g

Table 2. Estimated depth of mine tailings pile (unit in m)

=ZZz]0
"T‘;g"é"'

9% - oIS

7= ey ExsliRe] fEo] B 19, 31
Y ysfjze] fFEo] AduFew B 21 ¥y 1+
o] zpo|7} BA] gho}, SEluete] HArin|e} 22 42
2 ZollM o] ATe] AlgHo] #-83 tioke] & 4=
NS AAKRHE.

42. HIMSH =3

£ A7AYe 87 540l A b Tl Tew
TA=O] 2™, Bouwer and RiceFHOE HXAA]
AR A Al A WA Ade AMele] 23 54
Hiede] Avkeiar flelA 71Ed bk Slot ol wiEe R
AT A BelA S48 27] ARSI
AFEFASA7)(miniTROLL)YS] $1%], sPdéh= AJslre
o] WA AXE ol83le] HNriu]e] AAFS g3}
ATHFig. 4). 19, 3 g HAXHW] 57 F40l=
257] Asial 9719 ARE ARSIT o= S5
719} 2] 2719 g 91 AsklE v 9
8 Aoz T B2 Qs Bxsile] A &
3S WgskA] o, mgk o= Qlsf Aslke] WA
o] EqtsiA vEhb] wiEelrt. AR 0%
AHGre] FA= 1 BF0NN 412 m, 3 BHAA
6.41 m= FAEACKTable 2). 2 BB AL 457
o AAAslA7E sPdgtel wel F571dls 2AYsA

Raised groundwater
for slug test

Abandoned
rock debris

Bedrock
MiniTROLL

Collapsed part
of borehole

S - O

- Infection point

Time

Fig. 4. Estimation of boundary between upper mine tailings and
lower bedrock.

By electrical resistivity

Well This study Core log (Park et al., 2006)
well 1 4.12% 35

well 2 6.4%* mine tailings only 4~7

well 3 6.41% 6.3

* estimated by the slug test conducted in the rainy season
** estimated by the slug test conducted in the dry season
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