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Abstract : In order to understand the spatio-temporal distribution of geochemical parametrs in surface sediments of the artificial
Lake Shifwa in the vicinity of Kyunggi Bay in Korea, surface sediments were sampled at 14 sites in July 2007 and analyzed by
CHN analyzer and ICP/MS. Metal concentrations in the sediments tended to be decreasing from the head to the mouth of the
Lake Shilwa because of extreme pollutant discharge from various kinds of anthropogenic sources such as the Barweol and Shilwa
Industrial Complex and cities. With the deposition of fine-grained sediments, high metal concentrations were also observed in the
central part of lake. Although various programs(improvement of wastewater collection and treatment system, sea-lake water
exchange etc.) to improve the environmental conditions around the Lake Shilwa dfter dike construction were carried out, it was
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 showing the study area with location of
sampling stations.
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Fig. 2. Spatial distribution of TOC and metals in the
surface sediments.
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Fig. 3. Metal vs. Al in the surface sediments.
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Fig. 4. Metal vs. TOC in the surface sediments.

3 A% 19735 A7 £2F
2o AwslE Fig 59 JeEsich Mn
H HEErE=EF 2001
H BinE wru 20073y TR
2005, 2006Kd Bt 2zt ot Cr. Co, Ni, Cuy, Cd, Pb 59 ®&
2 NEtE 9 &7] Ei 200320061 Abolo) WE Fo] F
on HT BEE X7|E 8 20008 & - Fyte] FUHEE
A uk 2007 A= W Fol FopA 1, B vEE AdEd 7
Zslgk BAL] BEFA A Ni, As T& 73 74l
Aoz BY+d N, Cy, Zn, Cd, Pb 5& 2 WH5E, 3¢
el B 3R 52 A3 2dde] AHAHA Kt
Uehd galE dAF gt AAT AEFH) 2
ol oate] 83 Walg seltdd 4 & Aol
SaveeE Y HAHE AHE AT 7)Eo] whREo] A
A 7] W&o oJ7)olA= w=e] NOAAS ERL, ERM#% H|
A3t tHLong et dl., 1995). ERL¥} ERMS 2+ v #jzte] HY
oA, B B4 gl 889 2dEd B At 4
F 5 oA o Hul e XEFH R St A S
o2 AEEHQ ¥hgo] H4d WPy QAEAY TR
ezl E3Ho) 9tk o7]A  ERL(Effects
Range-Low)3} ERM(Effects Range-Median)2 29 &3¢ &
5 Z7tl w2 AR 4] ARE SAMYE JdIgE q
77 599} 10%9}F 50%° st ghe vehE Feg 74
F&9 e ¥ 3-1-1791 AN G B FAe BHE Fa

T
olft
tio
e
R
o

L 32 4\ 3o
o odo (B rif

ot o ox W

N o

= o
2 g

- 162 -



AMEE 23 HHEY fre

& 3EE 9 7133} vusd ERME 2331 $348 7n
o2 ¥ 47} FHw, BRLE 234she A9 Cag A

QR #3502 Cre 870, Ni 1174, Cu 1074, Zn 97}
(ERMz&% 170 A4 £3), As 971, 282 Pb& 770 A"
HFig. 6).

;\s\» | 0
1200 - i 3 200 -
Fwor .| T bod s 3-501‘ HE
= ’ . ) P, l + ]
ol Pt M . ;
oS S S AN LR R $ lx o
» S S
1997 1958 1999 2000 2001 2003 2004 2005 2006 2007 L) b
Year 1997 1998 1999 2000 2601 2003 2004 2005 2006 2007
Year
25 oo s
Fo | gwi] | ) Vo
Bosyl o] f L S SR T T i
T : - e b P33 EEE S0 S S T S Do
Tl 7ot et il Uyt H
P o
1997 1996 1999 2000 2001 2003 2004 2005 200G 2007 1997 1908 1999 2000 2001 200G 2004 2005 2006 2007
-r Year
1500 1000
= « BO0
gtom i ;m ! ‘ ‘
c o, | | Ko I O . il
ol dpoa-d Y s p LY L LD SV
199¢ 1956 1999 2000 2001 2p03 2004 2005 2006 2007 1997 1990 1999 2000 2001 2003 2004 7005 2006 X007
Yeaur Year
C‘l)" 3“’
;m I gf‘ . P ]
H . bk g I i !
T S AR A SR LIRS TR T 0 O O
L G [ S e P Y ? [
1997 1598 1999 2000 2001 2003 2004 2005 2006 2007 1997 1900 1909 2000 2001 2003 2004 2005 2006 2007
Year Year
a0 -
- .
3o li J
o
o0t i ‘
I ST T I S R

1987 1998 1999 2000 2004 2003 2004 2005 2006 2007

of metals in surface sediments

Fig. 5. Temporal vanations
of the Lake Shihwa.

23456789101112131415 23&56789101112131“5

St. St.
[ 10
8
= 60 -
[-d
3 ER
3 40 2
2 3¢
20 c,
T 5 0 J—mEm B #m FR e 0 3
23456789101112131415 2345678 9101112131415
St. st
250 1.0
200 -~ 08

2345678 910111213 5678 9101
St St

Fig. 6. Comparison of sediment quality guidelines for metals
and metal concentrations in the surface sediments.

B

23

e

429 549

g3 Nis} Ase] 29 ERLE 273t %971 233 $3
vzt FH9 dlE5 AFGeME Qdds A dagle] w4
Ve A9 22 Aoz B u(x, 1994 9 F, 2007), 7]

Higke] Ao A TEE Zol A L vV fRoz
Bac,
5.2 <

£ A7 E Ao Asts X% HH 5 oig A3
o AR ATHA s LHRE obsdd,

Z% HHEY FE452 vgId AHH S, adu &
F TG A FH= YA 4 FEES AlY
TOCe] wiste] & 4aAHE Uehlo] A&7 8% = 9

A5 A "oyt Cr. Co, Nj,
Cu, Cd, Pb 59 #H&2 "]ﬁ}ﬁ SF Z27] EE 2003~2006d
Zo] Fon, Het FThE AMIT B 279
200089 & - Fube] FUHERA T 20073 = BE Fo] Fo
Az, B FEE AR} 22340 AV)E 95EAZ 8

W HIZEY N, As 2 873 o) g Aoz By
Ni, Cu, Zn, Cd, Pb 52 & ¥5E, 39 574 43y & F
TE B RAe AgAs AEs Fie o] sAHA B
1S AAFTL Cde ALlstue A weba =2 ERL
< zistEen, A3 49M = Znol ERME Z2398hs B2 9
EEE B3

7|

1

2 d7e HEFARe Ass A8 AdAdeEm

410D)7% =LA 7L g o € 713 E v)e
7NHPE 9811B)” AtY A7} d¥-olm, dyu|e) Yol A}
=yt

0 2 8

(11 %", 245, ol+d, 244, o1024(1998), 5 £
FA9 W] dAFFEFYES o)E% F& &F
AxE Azwe AE3, A¥dT, A20d, pp.
251-260)

2] A3, By, AE, E4, S A2003), AFE
9 XZ HAHAEY FI4 BE Wi Ocean and
Polar Res., #1204, pp. 251-26

{31 vr&2, e, gy, &5, AET, 0997,
Algts abs-8d @33 8&E4 &, 77 B3E9
A zrsrd A, g g A Teioh, | A28 A

2%, pp. 53-68.

- 163 -



A7 - 2

rlo
B

(4] AF&, AL, A, <1715, 234, o 3-9(1998),
N&E HHEY frlEs, & 2 345 BRI
E37383] %], A148 A43, pp. 469-482.

[6] &Y, &, A3, HPS, HA%Q007), &5
¢ HHE W £34% 949 A4y widsxE 4+,

Ocean and Polar Res., #2934, pp. 379-389.

Z440199), e FH HHE F FF559 Fx9 V)

Aol B JF, Agulstal o] Al S eE.

(7] 2, ¥F3, $IF, 015 U(1999), A35 TEHF
o 345 4 HAAYL ¥, 8T A, 48
A A5%, pp. 593-600.

[8] &= ALETAHI998), A3 FA#AY W 3 o
T.

(9] #=ZFAYTA - FAEZNETTANI6), AshdzA 8
A e 9 48 FARA ZAHE A,
[10] SFAHFATA2(1997), AN&E A EA 2 B

A ol e B aM(IAEER).

[6]

[11] FZASATF4(1998), Atz AWM EA 4 B
A FdHo BT 2aAMCAAR).

[12] S}ZAYATF4(1999), A5t AWMtz A € B
AR Yol BF BaAEREAER).

(13] A FF212(2004), A 3ts AFSEE AL, S8
A 79 BSPN 28300-1674-4.

[14] s F45(2000), A3t A3 ALY, =3
%A T Y BSPM 32900-1749-4.

[15]) | YFAHR(2006), A18tE AFHE AMAY, =58

gATd BSPM 38800-1825-4.
[16] Ahn, LY., Y.C. Kang, and J.W.
influence of industrial effluents on

Choi(1995), The

intertidal benthic

Bay(Yellow Sea)
on the west coast of Korea, Mar. Pollut. Bull., Vol.
30, pp. 200-206.

[17] Bruland, K.W., J.R. Donat and D.A. Hutchins(1991),
Interactive influences of bioactive trace metals on

communities in Panweol, Kyeonggi

biological production in oceanic waters, Lomnol.
Oceanogr., Vol. 36, pp. 1555-1577.

(18] Calvert, S.E.(1976), Mineralogy and geochemistry of
nearshore sediments, pp. 187-280, In ]J.P. Riley and
R. Chester eds., Chemical Oceanography, Vol 6. 2nd
ed., Academic Press, London.

[19] Forstner, U.(1981), Metal concentrations in river,
lake, and ocean water, pp.71-109, In U. Forstner,

and G.TW. Wittmann eds.,, Metal pollution in the

aquatic environment, 2nd ed., Spring-Verlag,
Heidelberg.

[20] Hanson, P, D. Evans, D. Colby and V.
Zdanowics(1993), Assessment of elemental

contamination in estuarine and coastal environments

- ZAE.

WE . AED - oRR
based on geochemical and statistical modeling - of
sediments, Mar. Environ. Res., Vol. 36, pp. 237-266.
[21] Horowitz, A.J.(1991), A primer on Sediment-Trace
Element Chemistry. Lewis pub., USA, 136pp.
Jung, HS., CB. Lee, YG. Cho and JK
Kang(1996), A mechanism for the enrichment of Cu

[22]

and depletion of Mn in anoxic marine sediments,
Banweol intertidal flat, Korea, Mar. Pollut. Bull,
Vol. 32, pp. 782-787.

23] Long, ER., D.D. MacDonald, S.L. Smith and F.D.
Calder(1995), Incidence of adverse biological effects
within ranges of chemical concentrations in marine
and estuarine sediments, Environ. Management, Vol.
19, pp. 81-97.

[24] Salomons, W. and U. Foérstner(1984), Metals in- the
Hydrocycle, Springer-Verlag, Berlin. 349pp.

[25] Schropp, S.J., F.G. Lewis, HL. Windom, ].D. Ryan,
F.D. Calder and L.C. Burney(1990), Interpretation of
metal
Florida using aluminum as a reference element,
Estuaries, Vol. 13, pp. 227-235.

[26] Smith, R.G.(1993), Determination of mercury in
environmental samples by isotope dilution/ICPMS,
Anal. Chem., Vol. 65, pp. 2485-2488.

[27] Windom, H.L., S.J. Schropp, F.D. Calder, J.D. Ryan,
R.G. Smith, Jr., L.C. Bumey, F.G. Lewis and CH.
Rawlinson(1989), Natural trace metal concentrations

concentrations in eatuarine sediments of

in estuarine and coastal marine sediment of the
southeastern United States, Environ. Sci. Technol,,
Vol. 23, pp. 314-320.

_164_



