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Physicochemical Composition and Heavy Metal Contents on the Sediment of Kwangyang
Bay. Joo, Hyun-So00,* Jong-Chun Park. Jin Kim, Woo-Bum Lee! and Sung-Woo Lee?
(Institute for Basic Science, Seonam University, 720 Kwangchi-dong Namwon, Chonbuk
590-711, 'Division of Oceanic Environmental Engineering, Yosu National University, YOsu,
550-747, and ?Korea Water Resources Corporation Department of Dam Management)

For the purpose of surveying the physicochemical composition of sediment collected
from Kwangyang Bay, the percentage of water loss, COD, H,S, grain size and 10
heavy metals were studied at 17 sites. During the surveying period, the changes of
the percentage of water loss were appeared 35.5~53.8%. COD and H.S were showed
3.8~12.9mg/g, and 0.1~11.4 ug/g, respectively. In composition of grain size on the
sediment, percentages of grain sizes under 74 um were ranged from 40.5% to 86.7%
and above 74 pm were varied from 11.5% to 43.0%. From the spatial distribution of
heavy metal using contour map, we can suppose some heavy metal discharges which
affect sediment of Kwangyang Bay. It was estimated that Shinpung creek, Ssang-
bong creek, and draining area of sewage treatment plant were the main discharge
among the heavy metal output sources. By comparison between present study and
heavy metal guideline of nonpolluted sea sediment that is provided by EPA, US, it
was showed that the contents of Pb and Hg were acceptable but contents of Mn, Zn,
Cu, Fe, As, and Cr were higher than those of EPA guideline.
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-A: Sewage treatment plant of Environmental Management Association
-B: POSCO wastewater treatment system
-C: Wastewater treatment plant of industrial complex related with POSCO

Fig. 1. Location of sampling sites in Kwangyang Bay.
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Table 1. The physicochemical characteristics on the sedi-
ment of Kwangyng Bay from July 1996 to April

1997.
Factor 5 coD H,S Grain size (%)
mg/ /
sie. 0 dry ) d%‘%ﬁ.ﬁﬁﬁqomiﬁ silt
1 485+56 115+4.6 11.4+52 0.3 324 67.3+13.6
2 417472 8.0%27 14+08 17.7 243 58.0+95
3 357470 4.2+10 06+02 19 430 551+161
4 49.1+64 7.1+15 20£07 08 167 825%17.1
5 457+42 80+24 11+08 50 120 83.0%16.1
6 51.1+16 11.2+34 13+13 31 150 81.9+142
7 526+58 10.2+51 7.6+6.2 22 145 83.3%207
8 46.4+68 7.0+09 04+03 83 19.0 727+221
9 513+38 86+26 18+09 38 131 83.1+156
10 51.1+30 9.3+22 15+09 18 115 86.7+164
11 40.8+12.8 10.3+1.6 28+24 7.2 37.2 55.6+34.6
12 53.8+35 88+21 29+09 12 189 7994216
13 355+58 38+18 0.1+0.0 29.1 304 405+8.2
14 355+4.0 105+12 1.6+13 22 175 80.3+11.0
15 525+45 123+24 21+23 14 243 7434201
16 485%10.0 129+23 23+14 93 166 741+244
17 49.0+ 83 87+15 23+26 1.8 288 6944231

* mean value+SD
DL : dry loss
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Table 2. Heavy metal contents (mean =+ SD) of sediment from July 1996 to October 1996.

(Unit : mg/kg)

. HM Cr Al* Fe* Cu Pb Cd Hg As Mn Zn
Site
1 88.7 105.66 57.01£56 215 10.1 0.58 0.025 4.20+0.42 451.0 120.6
2 12153 - 43.84+8.1 33.0 22 ND ND 6.75 755.3 99.8
3 54.6 90.94 36.16 27.0 32.1 037 ND 455+0.92 674.0 296.0
4 56.3+19.4 86.32 43.30+0.1 295 2.6 ND ND 8.05+0.35 708.0 118.0
5 91.3 92.13 44.35+12.0 36.3 28.4 033 ND 6.70+2.11 7914 110.3+12.4
6 78.6+8.7 89.88 40.40+2.7 37.8 28.7 025 ND 7.80+0.62 900.6 96.9
7 68.4+24 91.27 39.36+£2.3 374 26.1 0.22 ND 1050+2.10 1,177.5 107.4%8.9
8 45.7+8.9 - 31.24+10.2 333 19.9+6.9 0.23 ND 10.05+157 458.0 74.1
9 54.5+0.6 56.29 31.94+115 31.2 22.8 0.28 0.025 10.93+3.10 506.0 98.4
10 73.6+13.9 106.53 45.05+ 5.8 35.1+7.4 258+3.9 058 ND 1594+4.12 638.0 113.0+3.0
11 69.7 91.19 36.58 29.6 - - ND  8.96 897.1 129.6
12 107.5+21.0 100.86+0.85 42.79+1.5 52.9+18.0 28.3 ND ND 885+0.72 636.8 1385
13 26.2 - 50.58 8.5 12.5 0.21 ND 6.70 3735 294
14 72.2+20.2 102.26 43.07 349+115 36.9+7.9 040 ND 9.95+2.81 930.4 116.7
15 72.3+24.2 58.11 32.14+14.1 35.2+9.3 359+80 047 ND 6.66+0.94 805.3 135.2+4.1
16 75.2+19.7 95.85 45.71+5.6 41.4+9.9 465+6.4 054 ND 9.50+0.61 1,110.3 147.9
17 73.8+13.15 94.82 41.04+3.1 32.7+6.5 32.7+65 034 ND 16.45+1.63 547.0 121.9
*: (unit : g/kg), ND : not detectable, — : not surveyed site
HM : heavy metal
Table 3. Comparison between present study and previous studies. (Unit : mg/kg)
Data ol North Ave.
Gnlélnd; (!“Letg?jr 'étrgzgg ) Dam‘ Maézlpegay Kwangyang Kwangyang Kwangyang
(USEPA,  (Sarvids Milwaukee,  im and Bay Bay Bay
1977) ' 1995) ' USA Lee, 1993) (NIER Report) (KIST Report) (Present study)
Metal (Novotny, 1993) ’
Mn <300 - - 329~561 - 282~1,512 173~1,250
Cd - - 3.3~11.3 - 3.6~4.8 0.023~0.262 ND~4.0
Pb <40 90~190 77.8~432 38~76 28.8~34.7 1.5~70.4 ND~32.1
Zn <90 900~ 2,000 62.5~636 198~616 - 13.4~107.5 21.4~156
Cu <25 160~ 260 11.5~143.8 18~89 12.6~15.8 1.4~29.1 3.0~129.6
Fe <17,000 6,440~11,890 - - - 7,600~40,900 25,304~60,228
As <3 - - - - 24~119 3.9~18.8
Al - - - - - 11,800~82,300 10,261~ 106,531
Cr <25 660~1,420 13.3~90.1 38~60 - 8.4~64.4 26.2~284
Hg <1 - 0.28~0.88 - ND~0.27 0.025~0.036 ND ~0.025
~058mghkge] W2 AEHL 22 2AAY 1S3 Y AP A, FEA Fol #95E Ao
3 9ellA 77k 1314 0.05mgkg] FEZ AEFHN A A e e sl At dekA A
o, 259 2AIA vebd FFAE 0.025mokgz 9 FH AYANE ¥& BEF Helw gl AL Al
cold vapor generation method & .88 4% 522 7] FA, A2 223 FEA 8 ARTHe] B2 A
%372l 0.007 mglkgE °F7F A3]Eka gl 7 dvebger, 729 A A A8, 5 &
241 2t2g Y= st FFT HAHE WY FF et AR I i EpAeAM Eue W ke
% ey s FPHos m¥sly FF59 Exo| AR, AR FeA, 5 M 22 RS
71e47F 2 wi&9d& F437] $13] graphic software<] Holx glom Fh=g AlFA, AeA folvel Bk
Winsurfer (Golden software, USA)Z o] 43} S AR AIx] B2 | FoA =A4 el B4
234 (contour map)S 2Hd skl (Fig. 2). Fig. 2¢] oE FE4e] Rzl viwd o okt AA e HAE
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Fig. 2. Spatial distribution of heavy metal in sediment of Kwangyang Bay.
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