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Abstract

This case study shows that Orido Bay (wood pool) and Shimizu Port play an important role as buffer areas in
preventing diffusion of pollutants to Suruga Bay (the Pacific Ocean). Orido Bay is located within the inner part of
Shimizu Port and has a very narrow mouth with breakwaters. The suspended solids from the rivers that retain

various pollutants, such as heavy metals, are settled on the bottom of the bay. Anaerobic conditions developed there

promote production of hydrogen sulfide and subsequent sulfides with metals. The results show that the metal
concentrations are relatively high in the sediments from Orido Bay and that they decrease with distance from the bay
toward the outside of Shimizu Port. Near the entrance of the port, the concentrations of metals in sediments are in

accordance with their background values.
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Fig.2 Examples of results of SSE.
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Fig.3 Sampling site locations for sediments.
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Fig.4 Grab sampler used in this study.

Fig.5 Typical sediments from Orido Bay (wood pool).
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Fig.6 Grain size distribution curves for the sediments from Orido Bay (wood pool).
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Fig.7 Grain size distribution curves for sediments from Shimizu Port.
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Fig.12 The concentrations of heavy metals in the surface sediments from Orido Bay

(wood pool) and Shimizu Port.
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Fig. 13 Relationships between metal concentrations and ignition loss.

Table1 R? correlation factors between elements and/or parameters.

Zn Cu Pb Mn Fe IL Sulfide pH Eh
Zn 0.85 | 0.791 | 0.6 0.07 0.695 | 0.093 | 0.018 | 0.08
Cu 0.909 | 0.759 | 0.187 | 0.828 | 0.225 | 0.023 | 0.251
Pb 0.653 | 0.155 | 0.736 | 0.093 | 0.018 | 0.179
Mn 0.458 | 0.499 | 0.098 | 0.171 | 0.222
Fe 0.086 | 0.082 | 0.402 | 0.245
IL 0.275 | 0.275 | 0.263
sulfide 0.023 | 0.023
pH 0.163
Eh

B YN WS e



HIFE « TR BRI~ O B £ R SR 7 9 %

se

800
700 " =
T 600
€ 500
g I
e i - =
E 300 =
3 g .
g ; *
& 100 . :
0
-200 -150 -100 -50 0 50 100
Redox potential, Eh (mV)
Fig.14 Correlation between Zn concentration and redox potential, showing a very low

correlation factor of 0.07.
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Fig. 15 Change in sulfide content with distance from SA.
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Fig. 16 Correlation between sulfide content and ignition loss.
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Fig. 17 Relationship between sulfide content and FE.

DT TEIT

oxidation § Sulfur L
bacteria

Sulfate reducing
bacteria CuS+FeS:z
CuzS5+Fez03
PbS

Fig. 18 Recycle of sulfur due to reduction-oxidation near the sea bottom.
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Table 2 Discharges from rivers.

Orido Bay

. Water o Metal content (mg/kg dry basis)

Sites Flow (my/s) | 1 (%) Cu Pb Zn cd
Hamada R 0.02-0.24
SS 2.5 177 102 480 0.36
Sediments 7 164 42 318 0.34
Ohashi R. 0.17-0.76
SS 6.9 255 301 952 2.35
Sediments 3.1 52 27 169 0.04
Tomoe R. 6
SS 2 150 27 214 0.13
Sediments 9.6 79 27 239 0.35

The Hamada R. The Ohashi R. The Tomoe R.

Shimizu Port

Fig.19 Accumulation mechanisms of hazardous substances in Orido Bay and Shimizu Port.
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