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Abstract — In order to uaderstand distribution characteristics and pollution of heavy metals in the artificial
Lake Shihwa in the viciaity of Kyunggi Bay in relation with huge environmental changes, various envi-
ronmental samples including seawaters, surface sediments and settling particulate matters were collected from
Lake Shihwa in 2004. Du: to extreme pollutant discharge from various anthropogenic sources such as the Ban-
weol and Shihwa Industrial Complexes and cities, the highest metal concentrations in the samples such as
waters, sediments and settling particulate matter were found in inner part of the lake. High metal contents (Cu,
Zn and Hg) in sediments “wvere observed at Sts. 2-4 and 9. The contents of Cr, Co, Ni, Cu, Zn and Pb in SPMs
were high at St. 5 and lovv in the outer part of the lake. Spatial distribution of heavy metals were mainly con-
trolled various biogeochernical factors and physical mixing as well as input of industrial and municipal waste-
waters. Although the environmental qualities of heavy metals in the lake have been improved partially due to
inflow of outer seawater, it is not clear to reach a good environmental quality. Therefore, further environmental
programs should be conducted continuously for environmental improvement.
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Fig. 1. Map of sampling stations in the

Lake Shihwa. Surface seawater and sedi-
4km ment samples were collected at all stations.
Water column and SPM samplings were
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Fig. 2. Distribution of dissolved heavy metals in surface seawaters of the Lake Shihwa.
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Fig. 3. Temporal variations of dissolved heavy metals in surface sea-
waters of the Lake Shihwa.

3.1.2 758 24}

558 2 AT FollM dinA oz 9 sgk 129 FEE Fig.
401] L]—E}lﬂ‘}{iott] 7_}- xﬁx—ltﬁi ALJ:]EOH;]. x%z—l 5_,] o‘r 7 oﬂ
L34 2THEL 52 35 m T 7 o]EdM 2 s )
ERAGlE. 94EE ¥E Cd 3m 2 3.5 bR AlE FAask
1, o] Felli= AAF FEACE Cot Znd 3 molM BERUF 7+
7k ok 7} e ZHASI o T olslollME nlsdt AEe =z
35mEolA FAT £71, 5 mollA L AEr ok Zhaslict

.11 919] Cu, Ni&- 3 m3ollA BFH}h o7k Z71eileht o)+
7L/\o].oﬂl;}_ Pb—— ;qd:z%_i 71—/\0},_ ﬁt‘g ]91 ]n]_ 35 mQ} 4m
39 FEE & AolE vERRIEE 98eE Co, Cu, Ni2 4
of we} A&HOF FAshs AFoldlem, cd Zn TV F
AZolA 7 W R @S F2FolA AFOoE JPEA
Zrlsl=d 790E 3~3.5mE, 9%oﬂ~ 4~5.7 mzolx F23]
o]FolF on, o]|3t MEF} bk T B wat A ol

o= 10%0]3+e] DO E3}HEE HAGTH

33 9ollME 789 A A3 s} ol Beg MEE BA

Rk 9dells v BRI 749 Codt Zn 7\;% 2719 B3
59] Co%t Zn EESE HARIACH, ¥33 25 melie M=

H|S311 0 3 mBollAe §238] *‘éo}fﬁ *o%— o 742t 4
v, 3500 A% 22 #5255 YERI L, AFoAlE 3 mERT
oF7F ZHASISITE Cus 59 2 molxle A2 ¥]S=3iARE
016}011*15 404 AZAMe 23l vl oF 13 FFo)%eh &
5—4 DoE & %}7} A

SHEE, 98N Cos) A% 9] W} A TSl S mEel
A 7V dskon, T osle] ZelrE 2EFH Uk 18
I Cd, Cu, Ni& M2 v]$5:3 =7 B2 eh)gsd DoX s}
T} 128%%F YERA 4.2 m7HA| EEe) nls) okgte) At gl



152 e - e - 24
Cd (ug/L) Co (ug/l) Cu (ug/L)
000 Q2 004 006 00 01 02C3 04 0 2 4 6 8 10
-2 2 2
B
£
g 1
Sy 4 E/ 4
6 6 — 8
Ni (ug/L) Pb (ug/L) Zn (ug/L)
0624681 0 o 0202458638
A o Al WU
-2 2 2
=
= &5
3 —— 204.07
Sy 4 4
—8— 2004 09
6 [ — 6

Fig. 4. Vertical profiles of dissolved lieavy metals at Sts. 5 and 12.
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Table 1. Metal contents in surface sediments of the Lake Shihwa.
st Al Fe Mn Cr Co Ni Cu Zn As Cd Pb Hg
(%) (ng/g)
2 8.01 3.94 378 172 159 69.9 290 598 14.3 0.77 78.7 0.085
3 8.43 3.92 450 103 15.5 414 78 258 15.2 0.28 65.6 0.058
4 7.88 4.06 467 165 15.7 58.3 1217 724 15.7 1.94 197 0.503
5 7.19 3.26 305 115 10.9 36.3 238 467 8.8 0.74 91.9 0.122
6 6.22 2.45 322 70 9.1 22.6 31 193 7.2 0.09 40.8 0.069
7 7.95 3.76 386 104 13.5 38.5 144 310 15.0 0.38 67.7 0.138
8 5.72 1.97 278 53 7.1 15.2 26 94 7.8 0.06 24.1 0.035
9 7.95 3.88 506 115 17.0 52.0 177 375 19.3 0.59 75.0 0.167
10 6.02 2.22 277 56 7.5 17.5 27 127 7.3 0.11 28.2 0.035
11 7.40 3.48 382 92 13.1 37.7 140 277 13.1 0.37 60.9 0.135
12 8.08 3.94 - - - - - - - - - 0.103
13 7.73 3.69 550 80 12.7 31.5 29 142 11.4 0.20 29.1 0.043
14 7.86 3.66 492 83 13.4 335 38 147 13.0 0.08 31.4 0.049
H A 5.72 1.97 277 53 7.1 15.2 26 94 7.2 0.06 24.1 0.035
F o)) 8.43 4.06 550 172 17.0 69.9 1217 724 19.3 1.94 197 0.503
it 7.42 3.40 399 101 12.6 37.9 207 309 12.3 0.47 65.9 0.119
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Fig. 6. Distribution of Metal/Al ratio in surface sediments of the Lake Shihwa.

Table 2. Correlation coefficients(R) among TOC, IL and metals in surface sediments in the Lake Shihwa.

TOC IL A Fe Mn Cr Co Ni Cu Zn As Cd Pb

TOC 1.000

IL 0.943 1.000

Al 0717  0.835 1.000

Fe 0.793  0.885 0.9% 1.000

Mn 0510 0719 0.767 0.773  1.000

Cr 0790 0.723 0.666 0.752 0316  1.000

Co 0.855 0.930 0939 0957 0748 0.769  1.000

Ni 0.864 0.805 0.765 0.831 0459 0961 0.883  1.000

Cu 0.519  0.547 028§ 0414 0.199 0719 0.409 0578  1.000

Zn 0.743 0.648 0.46 0.598 0.143 0.956 0.613 0.857 0.829 1.000

As 0.844 0.939 0.850 0.861 0.714 0.636 0.942 0.775 0.362 0.500 1.000

Cd 0.652 0.640 038§ 0.521  0.221 0831 0.517 0704 0969 0924 0452  1.000

Pb 0.638 0.658 0.4220 0.535 0.208 0.804  0.532 0.673 0.960 0.905 0.476 0.982 1.000
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Fig. 7. Temporal variations of metals in surface sediments of the Lake Shihwa.
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Table 3. Metal contents in settling Harticulate matters of the Lake Shihwa.

Samphng St Al Fe Mn Cr Co Ni Cu /n As Cd Pb Hg
date ' (%) (ne/e)
5 7.25 4.06 2926 225 172 83.5 648 1185 22.9 0.89 171  0.229
2004/8/12~8/30 9 5.29 3.39 8048 129 156 63.1 272 737 21.4 0.67 112 0.146
12 3.85 3.08 335 66 11.0 63.0 147 644 24.7 1.85 49 -
: 5 754 421 3753 208 190 793 450 849 20 083 161 0213
2004/9/23~10/8 08
9 5.61 3 33 4020 126 12. 8 64 2 180 524 1.2 0.90 79.8 -
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