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ABSTRACT

Although the quantity of dredged soils has increased owing to recent new harbor construction, sea course management,
polluted sediment dredging, and four-river project, the reuse or recycling of those dredged soils has not done properly in
Korea. To develop measures to utilize them in various ways for reuse or recycling, the biophysicochemical properties of
dredged soils and sediment were assessed in this study. Samples were classified according to their sources-river and sea-by
location, and as dredged soil and sediment depending on storage time. The results showed that dredged materials from the
sea have high clay content and can be used for making bricks, tiles, and lightweight backfill materials, while dredged
materials from the river have high sand content and can be used in sand aggregates. Separation procedures, depending on
the intended application, should be carried out because all dredged materials are poorly sorted. All dredged soils and
sediments have high salinity, and hence, salts should be removed before use for cultivation. Since dredged materials from
the sea have adequate concentrations of nutrients, except phosphate, they can be used for creating and restoring coastal
habitats without carrying out any additional removal processes. The high overall microbial activities in dredged materials
from the river suggested that active degradation of organic matter, circulation of nutrients, and provision of nutrients may
occur if these dredged materials are used for cultivation purpose.
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Fig. 1. Map of sampling sites.
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OD : Ocean Dredged Material & Sediment
RD : River Dredged Material & Sediment
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Fig. 2. Soil texture of dredged material and sediment in river and
ocean.

Table 1. Soil texture variables of dredged material and sediment in river and ocean

River Ocean
Sample
Dredged material Sediment Dredged material Sediment
4452 4.407 4.073 8.002
Mean () - : :
Very Coarse Silt Very Fine Silt
. 2.610 3.262 4.097 3.152
Sorting (D)
Very Poorly Sorted Very Poorly Sorted Extremely Poorly Sorted | Very Poorly Sorted
0.569 0.585 0.660 —0.080
Skewness - -
Very Fine Skewed Symmetrical
. 1.597 1.010 1.090 1.128
Kurtosis . . . .
Very Leptokurtic Mesokurtic Mesokurtic Leptokurtic
Classification 1" Silty Sand Silty Sand Muddy Sand Sandy Mud
Classification 2? Sandy Loam Sandy Loam Sandy Clay Loam Clay

1) Folk, 1954
2) USDA, 1993
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Table 2. Proper ranges of physicochemical soil properties for agricultural and landscape uses

Agriculture” Landscape?
Group Properties Unit
Rice paddy|Green housg Field Orchard High Medium Low Poor
pH 5565 | 6070 | 6065 | 60-65 | 6065 5'2.'56_'3.0“ 4'75.'05_';0“ ig:g
EC dS/m - - - - <0.2 0.2-1.0 1.0-1.5 >1.5
CEC cmol/kg - - - - >20 20-6 <6 -
Ex. K cmol/kg | 0.25-0.30 | 0.70-0.80 | 0.50-0.60 | 0.30-0.60 | >3.0 3.0-0.6 <0.6 -
Chemical | Ex. Ca cmol/kg 5.0-6.0 5.0-7.0 5.0-6.0 5.0-6.0 >5.0 5.0-2.5 <25 -
Ex. Mg cmol/kg 1.5-2.0 1.5-2.0 1.5-2.0 1.2-2.0 >3.0 3.0-0.6 <0.6 -
OM g/kg 25-30 20-30 20-30 25-30 >50 30-50 <30 -
™ mg/kg - - - - >1200 | 600-1200 <600 -
Avail P,0s | mg/kg 80-120 350-500 | 300-500 | 200-300 | >200 200-100 <100 -
Avail SiO, | mgkg 157-180 | >2.0 - - - - - -
1) Soil environment information system, http://soil.rda.go.kr
2) KILA, 2002
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Fig. 3. (a) pH and (b) Electronic conductivity (EC) of dredged material and sediment in river and ocean.
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Fig. 4. (a) Organic matter content (IL) and (b) Total organic carbon (TOC) of dredged material and sediment in river and ocean.
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Table 3. Exchangeable cation concentration and cation exchange capacity (CEC) of dredged material and sediment in river and ocean

Exchangeable cation (cmol/kg) CEC
Na* K* Ca** Mg AP* (cmol/kg)
Ri Dredged material 10.086 1.176 6.380 0.220 0.016 10.853
VEer
Sediment 1.867 0.330 2473 1.815 0.016 8.580
o Dredged material 8.272 1.003 13.391 3.612 0.017 28.527
cean Sediment 40325 3734 17565 16.965 0.017 29.773
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Fig. 6. (a) Microbial number, (b) Dehydrogenase (DHA), (c) B-glucosidase (d) Phosphatase (¢) Arysulphatase concentration of dredged

material and sediment in river and ocean.
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