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ABSTRACT

An investigation on the polluted sediments in the Lake Sihwa and the benthos that inhabited on the sediments was
conducted. Cost effective remediation alternatives were derived form the results of the investigation. The sediment
samples taken from four sampling points out of thirteen showed relatively high heavy metal (particularly copper)
concentrations which exceeded the Effects Range Low (ERL) of the National Oceanic and Atmospheric Administration,
USA. The four sampling points were located in front of industrial complexes. Although the heavy metals appeared to have
affected the growth of the benthos, the concentration of it did not exceed the criteria of dredging that were developed by
Netherlands or the State of Washington, USA. However, contamination by organic matters and sulfur compounds was
severe, which exceeded the criteria of dredging that were established in Japan. The sediments taken from the four
sampling points which were contaminated with heavy metals showed higher organic matter content in general. The
organic matters in the sediments depleted oxygen in summer, which appeared to be fatal to the benthos. A comprehensive
analysis on the sediments, benthos, and other environmental impact from the contaminated sediments drew a conclusion
that the benthonic environment of the Lake Sihwa needed a stepwise remediation, giving a particular emphasis on the
clean up of the sediments upstram of the Lake which could cause odor problems to the nearby residential area.
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20049 49, 79, 1€ 28)3 20053 1€ £ 43)9)
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(Fig. 1). ARG G A 12X (A), Alsit

Station(x) longitude latitude
1 126°47'50.8" 37°17'25.4"
2 126°48'42.7" 37°17'32.7"
3 126°49'07.3" 37°1725.7"
4 126°45'01" 37°17'43 4"
5 126°43'57.6" 37°17'54.9
6 126°41'12.4" 37°17'36.8"
7 126°42'10.9"  37°18'39.0"
8 126°41'21.4" 37°18'06.8"
9 126°39'12.9" 37°17'27.8"
10 126°41'02.9" 37°19'11.8"
11 126°39'28.8" 37°19'16.2"
""""" 12 126°38'42.9" 37°17'43.4"
13 126°37'54.1" 37°18'9.8"

Fig. 1. Sampling stations in the Lake Sihwa. ‘Seasonal’ and Additional' samplings were for chemical analysis of sediments whereas

‘Benthos’ samplings were for benthnic animal analysis.
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(Unit : mg/kg)

NOAA Washington, U.S.A The Netherlands
Content ERL ERM Sediment cleanup standard ~ Sediment cleanup standard Sediment & Soil cleanup standard
Cd 1.2 9.6 6.7 30 12
Cu 34 270 390 400 190
Pb 46.7 223 530 1,000 530
Hg 0.15 0.71 0.59 15 10
Zn 150 410 960 2,500 720

ERL : The concentratsin of which adverse effects occur in 10% of studies (Effects Range Low)
ERM : The concentratsin of which adverse effects occur in 50% of studies (Effects Range Median)
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Table 2. Sediment cleanup criteria in Japan
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Parameter Range Evaluation value "
Ignition loss (%) =10 i
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>20 + If a sediment marks ‘+’ more than twice,
Nagoya COD (mgg) <20 it is recommanded to be removed
Sulfur compounds >1 +
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> 15 6
<13 0
>13, <20 1
TOI;ZO COD (mg/e) iig’ zig Z If a sediment marks (in total) over 6,
N it is recommanded to be removed
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<0.6 0
>0.6, <1 1
(Snligf/ugr) compounds >1, <5 )
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>10 6
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Fig. 2. Seasonal and regional variation of ignition loss (a), CODy, (b) and T-S (c) gl 0~10 cm ] 10~20 cm B 20~30 cm.
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Fig. 3. Seasonal and regional variation of Cu (a), Cd (b), Pb (c) and Zn (d) 0~10 cm —= 10~20 cm R 20~30 cm.
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Fig. 4. Seasonal species diversity and evenness in sediments.
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Table 3. Evaluation of sediment pollution degree by NOAA. Numbers stand for the depth that exceeds the criterion of ERL

Criteria ~ Metal Station
3 4 5 6 8 9 10 11 12 13 A B C
Zn X x 20 50 50 15 x X X X X X X X X
Pb X X X 5 15 X X X X X X X 30 X X
OEITI?—]?I?M) Cu X 20 30 140 120 50 15 15 25 X X 15 50 X X
Cd X X X X X X X X X X X X X X X
X X X X X X X X X

Hg x X X 10 X x

x : Below ERL

Table 4. Evaluation with the contaminated sediments removal guideline for the Nagoya harbor in Japan

Stations
1 2 3 4 5
Judging Parameter
Ignition loss -+ + + F
CODy, - + + + +
Sufur compounds @ H H H @

+ - - - - - - + - -

H H 6HH HH o+ -

Remarks : + : severely contaminated
—: less severely contaminated

Symbols in parentheses indicate the best estimates without direct data.
A sediment that obtained more than two ‘+’ is recommended to be removed
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Table 5. Evaluation with the contaminated sediments removal guideline for the Tokyo and Yokohama bay in Japan

Stations

Judging Parameter

7 8 9 00 1 12 13 A B C

Ignition loss 0 3 3 3 3
CODwy, 0 1 2 2
Sulfur compounds @ @ o @ @
Total 2 6 9 7 7

3 3 3 3 3 3 3 3 3 -
2 1 1 1 - - 1 2 -
@ o 9 0 6 a9 O 2 2 1
7 6 6 6 5 5 5 7 5 1

Remarks : Numbers indicate the degree of contamination.

A sediment marked over ‘6’ in total is recommended to be removed.
Numbers in parentheses indicate the best estimates without direct data.
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