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Abstract

In order to understand behaviors of heavy metals around the artificial Lake Shihwa in
the vicinity of Kyunggi Bay in Korea in relation with huge environmental changes due
to construction of huge artificial lake, water samples were collected from Lake Shihwa
and its tributaries from 1996 to 1998 and analyzed. Due to extreme pollutant discharge
from various kinds of anthropogenic sources such as the Banweol and Shihwa Industrial
Complexes and cities, the Shihwa and its tributaries have been polluted in waters with
various heavy metals. The enrichment factors of particulate heavy metals in water of
streams and storm sewers were very high. All of the heavy metals observed in the
waters showed relatively high temporal and spatial variations. In surface waters of the
lake during the desalination after the dike establishment, spatial distributions of heavy
metal concentrations were mainly controlled by various biogeochemical factors as well as
input of industrial and municipal wastewaters, while, physical mixing was minor factor.
Pb and Co showed a strong affinity to particle phase, however the affinity to dissolved
phase was dominated in Ni, Cu and Cd. Water quality of the artificial Lake Shihwa has
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been deteriorated by direct discharge of untreated wastewater and heavy metals have
been accumulated in the lake system. Therefore, futher environmental improvement plan

should be programmed subsequently.
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Fig. T Location of sampling stations.

Table 1 Summary of sample types and sampling time in this study

Sampling time

Area Sample t No. of station
ample type (yy/mm/dd) ©
96/08/29 8
Lake Surface water
96/10/04 8
96/10/05 9
96/12/23 11
97/04/23 11
Stream and
. Surface water 97/08/18 11
Storm-sewer
97/12/29 11
98/06/11 3
98/08/05 8
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Table 2 Analytical results of SRMs(CASS-3 and MESS-2) for analysis of metals in

water
CASS-3
Element Certified value Concentration found Recovery N
(Mean £ 1SD) (%)
Co (ug/L) 0.041 =+ 0.009 0.042 £ 0.005 102 5
Ni (ug/L) 0.386+ 0.062 0392+ 0.027 102 5
Cu (ug/l) 0517+ 0.062 0506+ 0.024 97.9 5
Zn (pg/L) 1.24+ 025 127+ 0.029 102 5
Cd (ug/L) 0.030+ 0.005 0.027 £ 0.003 90.0 5
Pb (ue/L) 0.012+ 0.004 0.011+ 0.003 91.7 5
MESS-2
Element Certified value Concentration found Recovery N
(Mean* 1SD) (%)
Al (%) 857+ 0.26 841+ 023 98.1 5
Cr (ue/g) 106+ 8 100+ 4 94.3 5
Mn (pg/g) 365+ 21 368+ 13 101 5
Co (ug/g) 138+ 1.4 132+ 14 95.7 5
Ni (ug/g) 493+ 18 487+ 12 98.8 5
Cu (ug/g) 303+ 2.0 384+ 2.2 977 5
Zn (ug/g) 172+ 16 167+ 8 97.1 5
Cd (ug/g) 024z 0.01 026+ 0.02 108 5
Pb (ug/g) 219+ 1.2 206+ 1.1 94.1 5
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Fig. 2 Spatial variations of range and average

of dissolved metals in
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around the Lake Shihwa.
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Table 3 Concentrations of dissolved and particulate metals in several

B Aol Y

Aol Ao FYHE 2

RaEA FHHNA e
dgo] s A4 Yx

F TS TAAM YAA

river waters

Region Phase & unit Mn Ni Cu 7n Cd Pb  Source

HanRiver-Paldang Dissolved, pg/L 033 - 056 0014 0.004 0074 Lee et al.[1989]

Han River- Indokyo - - 390 960 0.038 0.120 "

Keum River-Kongju " 494 - 205 218 0.00_8 0.320 Choi[1998]

Rhone River " - 1.3 197 131 0028 0.083 Yoon[1994]

Rhine River ” 5.2 200 34 330 55 57 Salomons & Forstner[1984]
Word average " 82 050 159 060 0.023 0104 Martin & Windom[1991]
Trib. of Lake Shihwa " 76 455 751 574 0.095 0646 This Study

Han River Particulate, pg/g 1453 - 100 281 0.6 71 Choi[1998]

Keum River-Konju " 2324 - 66 185 06 86 "

Rhone River " - 51 46 - 1.1 44 Elibaz-Poulichet et al.[1996]
World Average " 1050 90 100 250 1.0 100 Martin & Windom[1991]
T'rib. of Lake Shihwa " 3368 162 2233 6477 780 410 This Study
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Fig. 4 Saptial variations of enrichment factors of particulate meals in
waters of streams and storm sewers around the Lake Shihwa.
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Fig. 6 Spatial variations of Log(Ks) in waters of streams and storm sewers.

Table 4 Comparison of Log(Ks) between the other regions and tributaries of the Lake Shihwa

Region Mn Co Ni Cu Zn Cd Pb  Source

Keum River-Taechung 6.66 5.40 495 5.03 5.66 5.52 5.83 Choil1998]

Keum River-Kongju 474 454 4.13 454 5.00 4.80 533 "

Huanghe River 568 58 503 420 535 556 565 Zhang et all1992]
Changjiang River - - - 4.42 - 517 5.82 "

T'rib. of Lake Shihwa 327 37 384 523 462 541 598 'This study
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surface waters of the Lake Shihwa Oct.
1996.
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Table 5 Dissolved metal concentrations in surface waters of the Lake Shihwa and other coastal regions
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Region Cu Zn Cd Pb Source
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Table 6 Contents of the particulate metals in surface waters of the Lake Shihwa and other areas(ug/g)

Region Mn Co Ni Cu Zn Cd Pb  Source
Baltic Sea Sea 79 27 73 270 2.9 140 Fileman et al.[1991]
North Sea " 83 32 118 038 Briiggmann[1986]
Kiel Bight " 1740 4.3 16 24 169 15 29 Kremling et al[1997]
Shihwa Coast " 1294 14 36 484 118 0.34 29 KORDI[1998]
Shihwa Lake Lake 800 13 58 156 532 056 21 This study
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