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Heavy metal pollution in agricultural fields at the abandoned metal mines has been serious problems in Korea.
In order to manage heavy metal pollution in surface water and soil, numerous remediation strategies have been
established. Therefore, main purpose of this research was to examine feasibility of ecological toxicity
assessment for establishing management strategy in heavy metal polluted agricultural fields. Heavy metal
concentration in surface water and soil was monitored along with ecotoxicity experiment with Daphnia magna
and Eisenia fetida. Result showed that high toxicity was observed in heavily polluted agricultural field with
heavy metals. In case of mortality of Daphnia magna (85%) and Eisenia fetida (6.7%), the highest ratio was
observed when heavy metal concentration in surface and soil was high. Calculated ecotoxicity index (EI)
ranged 0.06-0.30 and the highest EI was observed in heavily polluted sites among 5 abandoned metal mines.
Ovenall, ecological toxicity assessment is necessary to evaluate heavy metal pollution in agricultural fields
near at the abandoned metal mines along with chemical concentration analysis.
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Introduction
BAR o] 2 WA= Fadol o I ede
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Table 1. Summary of geological information and heavy
metal pollution in selected study mines.

Name Location Heavy metals
A Samsan jeil Kyungnam, Gosung Cd, As, Pb, Cu
B  Daejeong Kyungnam, Jinju Cd, As
C Bong Kyungnam Hapcheon Cd, Zn
D  Yanggok Kyungbuk, Bonghwa Cd, As
E  Jucheon Kangwon Youngweol As

Table 2. Summary of analysis methods and instrument for
chemical properties of surface water and soil.

Items Method Instrument
Temperature Thermometer
Surface pH pH meter
water Conductivity EC meter
DO DO Probe
pH 1:5 pH meter
EC 1:5 EC meter
Soil Organic matter Walkley-Black UVIVs
Spectrophotometer
Avail. P,Os Bray No.1 UVNVis
Spectrophotometer
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Ao A9 pH meter (METTLER TOLEDO, MP200)2} EC
meter (METTLER TOLEDO, S230)& ©]-&3}o] pHQ} #7|
AEEE 24351920 DO meterS ARESFo] =3 EAJLS
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Hhdo] weEl 1 N KoCroOr 718k HESAIZL & UV/Vis
Spectrophotometer (Schimadsu, UVminil240, Japan) &2 I}
% 610 nmof| 4] B]A Aeslet, f-a it SRS Bray No.1
W 0 7 222510] Ammonium paramolybdate® YHHA| 71
3 1312 660 nmof|A] UV/Vis Spectrophotometer (Schimadsu,
UV 240, Japan)2 o] §51] HJA] Aaksieict o BAe
g BAHS: o]88fo] 2=3T 3 AAS (Atomic Absorption
Spectrophotometer, Sihmadzu, AA—6800, Japan)Z A%
st
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Results and Discussion
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Table 3. Chemical properties and total heavy metal concentration
of control soil.

Name pH EC oM P05
ds m’ % mg kg'l
A Samsan jeil 8.36 0.56 1.0 20.4
D  Yanggok 7.55 0.26 0.5 384
E  Jucheon 5.59 0.27 1.5 244
Total Heavy Metal
Name Cd Pb Cu Zn
-------------------- mg Kg -
A Samsan jeil 2.9 84.8 47.0 277.2
D  Yanggok 5.4 11.5 0.0 122.4

E  Jucheon 8.0 46.2 235 131.1
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Table 4. Surface water quality near at the abandoned metal
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=50,
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Name Temp pH  Conductivity DO e gsken aAlslpalel B ansel A
oC 'S o mg L o] 85%= UEFHTE 5H-852] 5% ¢°ﬂ o2t Fa%
1 Daejung 2.1 726 814 6.47 7H B ZIEelskE A 7}0}5}@ bR ebgate] g
2 Bong 215 7.8 892 6.87 FHE et AAREe] w2 ik rEief obele] s
3 Samsan jeil 202 7.27 442 525 ot Aoz tkdn (GIHS et al., 2006). 53] 19 4
4 Yanggok 208 671 1967 620 7 ofel Hieh =40l B ser WAleeadl Loo] 4
5 Jucheon 206 7.56 1329 7.35 P oF26ug L O ALY - 48 ug LT 2 2
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Table 5. Chemical properties of soil. (Gutierre et al,, 2015).
Name pH EC oM P,0s HopA|Rl o) 79 thigdal, BgAE, AR Y tol Al
dSm' %  mgkg' 93,9, 93,3, 97.3%°] Tola2 Hlom ymx] 2719] FAk
1 Daejung 5.47 0.28 1.8 29.7 oA HE oyt M= Qiet Bl e A2
2 Bong 6.42 0.11 1.0 17.2 tixto] Bejga vlwste] AEstelon - 5719
3 Samsan jeil  6.13 0.16 2.4 91.9 TAF 2 71 Aago] Eo WAL AR AL B %
4 Yanggok 5.63 0.43 0.8 45.9 T+ (1,18 cm)of B3} oF 85%2] ¥a] A AFE LfERACH
5 Jucheon 5.26 0.20 1.2 158.4 EoFo] AL Hagalu}l oFISHALS A|Q)3F Ll R] 379
Table 6. Heavy metal concentration in surface water and soil.
Name Cd Pb As Cu Zn
ug L
Dagjung < Lop" < LOD < LOD < LOD 0.03
Surface water Bong < LOD < LOD < LOD < LOD < LOD
Samsan jeil < LOD < LOD < LOD 48.00 151.00
Yanggok < LOD < LOD 28.72 < LOD < LOD
Jucheon < LOD < LOD < LOD < LOD 0.01
Name Cd Pb As Cu Zn
mg kg'l
Dacjung 4.4 213 21.39 83.7 241.6
Soil Bong 6.1 1213 14.15 326 261.8
Samsan jeil 25 1205.4 397.36 825.7 3237
Yanggok 49 59.1 84.69 743 450.9
Jucheon 59 10.3 123.35 26.8 112.4

YLOD: Limited of Detected
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Table 7. Result of ecotoxicity test for surface water near at the mining sites.

Mines Sites Daphnia magna mortality (%) Germination (%) Inhibition of Root elongation (%)
Daejung Control 0.0 100 -
Site 0.0 933 3.39
Bong Control 0.0 100 -
Site 0.0 93.3 0.00
Samsan jeil Control 0.0 100 -
Site 85.0 97.8 84.96
Yanggok Control 0.0 100 -
Site 0.0 100 11.28
Jucheon Control 0.0 100 -
Site 0.0 100 21.05

Table 8. Result of ecotoxicity test for soil near at the mining sites.

Mines Sites Earthworm (FEisenia fetida) mortality (%)  Germination (%) Inhibition of Root elongation (%)
Daejung Control 0.0 73 -

Site 33 53 68.04
Bong Control 0.0 85 -

Site 0.0 70 10.64
Samsan jeil Control 0.0 50 -

Site 6.7 43 27.44
Yanggok Control 0.0 97 -

Site 0.0 60 20.47
Jucheon Control 0.0 73 -

Site 6.7 73 7.96
A|gJo] AARES 8.3-6.7%%2 AL, BBAE o83t 0.6
srobgal el g Aol A9 A|o] A|xkge] uls) . m—Surface water
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i
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7% ZAgehel thek B (0,02)e] ¥]3) =] Bl (0,397}
208178 = =k o AP YgAte] 79 A8E) 9] EI (0.52)

Daejung Bong Jeil Yanggok Jucheon

Fig. 1. Calculated ecotoxicity index for both surface water
and soil.
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Conclusion
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