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Vertical Distribution of Persistent Heavy metals in Core Sediments
from Upo Wetland
Chan Won Lee** / Min Ho Boo / Hong Pyo Jeon / Kyung Won Lim / Ki Ho Kim

Abstract : Sediment cores were obtained from Upo and Mokpo in Upo Wetland and core samples were divided by
depth into 20 ~ 21 subsamples. The heavy metal concentrations of Fe, Mn, Zn, AS, Cu, Cd, Ni, Pb, and Cr in the
sediments of each depth were determined by ICP-MS. The texture of sediemnts from Upo Wetland appeared to be
clayey silt with average grain size of 7.52 ~ 11.15 m for physical properties. It was found to have a clear
tendency of depth profile with respect to TOC and ignition loss. Organics were stabilized in the range of 0.5 ~ 0.7
% TOC and 8 ~ 9 % ignition loss in 30 years, whereas, the surficial sediments have the highest concentrations of
about 3.0 % of TOC and 13 ~ 15 % ignition loss. Those are much higher than the values of the main stream, the
Nakdong River, which reflects the deposit of biodegradable organics from plants and other lifes. The vertical
distribution of heavy metals in two sediment cores was investigated to elucidate historical trends of heavy metals
deposited into Upo wetland. The depth profile concentrations of each heavy metal were compared and discussed
with the Concensus-Based Sediment Quality Guidelines for freshwater ecosystems. All the Cd data for the vertical
distribution in the sediments were detected above PEC value for Cd, which predict harmful effects on
sediment-dwelling organisms expected to occur frequently. The concentrations of Zn, Cu, and Cr in all sediment
samples for depth profile were detected below the TEC values, which provided a basis predicting the absence of
toxicity by Zn, Cu, and Cr.

Keywords : Core sediment, Heavy metals, Upo wetland, Sediment quality guidelines
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Table 1. Sampling sites and geographical position

21 A=A

X EFig. 1) X, 5X, ARE, EXHE
TAEl Jar FHEAE Alse XS ¥ H
E(S2)elA AFET. A FEEAE AF
71(@#20cm <100 cm)E ©]&3te] oF 70~80 cm
Holo] FAHAES AFstar dAg A71= 20
L8ste] = E 874 @tk AFHE A=
© @A FholEpH) 2 Akslskd e
(Redox potential, ORP)E F-&347](1Q150,
TQ Scientific Instruments. Inc., USA)E o|&3}
o SA4sIen AFHR A AT di7zbA] 3@
T wAsS

Fig. 1. Sampling sites of Upo wetlands

_ Geographical position sample length
Site : : Remark
latitude longitude (cm)
S1(n=20 fraction) 35° 32" 14~ 128° 24" 30" 70 Upo
S2(n=21 fraction) 35° 32" 49" 128° 24" 39" 80 Mokpo
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Table 2. CHN analyzer conditions for TOC analysis

[tems Conditions
Instrument EURO EA(Eurovector)
Column 80/100 Porapack Q, 1.8m
Oven temp(C) 90
Reactor temp(C) 1010
Floe rate(ml/min) He, 110
Oxidation time(sec) 10 sec
Run time(sec) 540
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Table 3. Physio—chemical

properties of sediments in the Upo wetland

Sites pH Tegmp. Dso pa:ifjlieai?ze c‘:)]I?tt(zt 208 I
() (ym) () @) (%) (%)
S1| (n=20) 4.7+0.49 14.61x0.55 4.08+0.74 7.52%£2.31 | 53.42+15.62 1.5£0.8 9.69%1.54
S2| (n=21) 5.16%0.68 14.89+0.34 4.86%+1.59 11.15+£7.03 | 51.05+£15.51 | 1.43%0.72 10.73£2.63
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Fig. 2. Yearly distribution (depth profile) of TOC and Ignition Loss in Upo wetland

Table 4. Concentrations of Persistent Heavy metals in Core Sediments from Upo Wetland

Wetland Upo Mokpo
Metals (in mg/kg DW) Average £ Standard deviation Average * Standard deviation

Arsenic 12.27 £1.97 11.90 £2.67
Cadmium 8.12 £0.57 7.53 £0.37
Chromium 34.91 £5.81 31.86 £2.77
Copper 27.93 £4.27 28.01 £4.46
Lead 39.63 £3.86 18.64 £0.70%
Nickel 24.85 £2.91 23.73 £1.47
Zinc 100.00 £11.11 72.88 £10.15%
Manganese 505.81 +£163.18 503.68 £69.85
Fe(%) 3.68 £0.19 3.54 £0.13

* Following a given parameter indicates significant difference (P<0.05) between Upo and Mokpo
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3} Concensus—based TEC (Threshold effect
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Table 5. Sediment quality guidelines for metals in freshwater ecosystems that reflect TECs

Threshold Effect Concentrations

Substance Consensus-
TEL LEL MET ERL TEL-HAZ28 SQAL Based TEC
Metals (in mg/kg DW)
Arsenic 5.9 6 7 33 11 NG 9.79
Cadmium 0.596 0.6 0.9 5 0.58 NG 0.99
Chromium 37.3 26 55 80 36 NG 43.4
Copper 35.7 16 28 70 28 NG 31.6
Lead 35 31 42 35 37 NG 35.8
Mercury 0.174 0.2 0.2 0.15 NG NG 0.18
Nickel 18 16 35 30 20 NG 22.7
Zinc 123 120 150 120 98 NG 121

TEL : Threshold effect level; dry weight (Smith et al. 1996)

LEL : Lowest effect level, dry weight (Persaud et al. 1993)
MET : Minimal effect threshold; dry weight (EC and MENVIQ 1992)
ERL : Effect range low; dry weight (Long and Morgan 1991)
TEL-HA28 : Threshold effect level for Hyalella azteca; 28 day test; dry weight (US EPA 1996a)
SQAL : Sediment quality advisory levels; dry weight at 1% OC (US EPA 1997a)

NG : No guideline

Table 6. Sediment quality guidelines for metals in freshwater ecosystems that reflect PECs

Probable Effect Concentrations

Substance Consensus—
2B SEL TET ERM PEL-HA28 Based PEC
Metals (in mg/kg DW)
Arsenic 17 33 17 85 48 33.0
Cadmium 3.53 10 3 9 3.2 4.98
Chromium 90 110 100 145 120 111
Copper 197 110 86 390 100 149
Lead 91.3 250 170 110 82 128
Mercury 0.486 2 1 1.3 NG 1.06
Nickel 36 75 61 50 33 48.6
Zinc 315 820 540 270 540 459

PEL : Probable effect level; dry weight (Smith et al. 1996)
SEL : Severe effect level, dry weight (Persaud et al. 1993
TET : Toxic effect threshold; dry weight (EC and MENVIQ 1992)
ERM : Effect range median; dry weight (Long and Morgan 1991)
PEL-HAZ28 : Probable effect level for Hyalella azteca 28-day test; dry weight (US EPA 1996a)

NG : No guideline
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