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Abstract

Analysis was done on the particle size distribution of sediments flown into Saemangeum from the Mankyung and Dongijin River.
The organic pollutants and heavy metal existing in the sediments were analyzed, which was further used to study the properties
of pollution in the sediments according to the particle size distribution. Conclusions shown below were made from these analyses.
The particle size distribution showed a big difference between the upriver areas of Mankyung and Dongjin River. Particles under
75um showed to be around 85% at Dongjin River, while it showed to be around 70% at Mankyung River. This kind of distribution
in particle size concluded in greatly affecting the contamination density of the sediments.

From the analysis done on the soil type of sediments, deposition in Mankyung River categorized into Silty loam and Sandy loam,
where Silty loam covered most of area and deposition in Dongjin River categorized into Sand, Loamy sand, Silty loam, Sandy
loam.

Considering the weight ratio, the density of contamination of the sediments by particle size at Dongjin and Mankyung River has
been analyzed to show that organic pollutants and heavy metals occupy more than 70% of the whole contamination in the range

under the particle size of 75um.
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O Clay-size: smaller than 0.002 mm in diameter
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O Sand-size: 0.0572.0 mm in diameter
O Silt-size: 0.00270.05 mm in diameter
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Fig. 2. Particle size distribution of disturbed and undisturbed sediments(Dongjin River).
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Fig. 3. Particle size distribution of disturbed and undisturbed sediments(Mankyung River).
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Fig. 4. Particle size distribution of disturbed sediments an upper Dongjin and Mankyung River.

Table 1. Particle size distribution and soil type of the third undisturbed sediment samples from Mankyung River.

) Cla Silt Sand ) —
Site (<0.002)|/"nm) (0.00270.05mm) (0.052mm) Soll Classfication
M1-1 0.90 448 5.3 Sandy loam
M1-2 1.70 69.9 284 Silty loam
M1-3 1.10 385 60.4 Sandy loam
M2-1 4.80 83.0 122 Silt
M2-2 5.30 85.9 8.80 Silt
M2-3 4.80 82.1 13.1 Silt
M3-1 1.60 50.2 483 Silty loam
M3-2 0.70 323 67.0 Sandy loam
M3-3 0.70 36.8 62.5 Sandy loam
M4—1 1.50 497 489 Sandy loam
M4-2 0.70 34.6 64.6 Sandy loam
M4-3 0.60 30.0 69.4 Sandy loam
M5-1 1.70 708 275 Silty loam
M5-2 220 76.5 214 Silty loam
M5-3 2.00 714 26.6 Silty loam
M6-1 1.70 521 46.2 Silty loam
M6—2 250 76.6 20.8 Silty loam
M6-3 2.00 69.9 28.2 Silty loam
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Fig. 4. Soil types of undisturbed sediment(Mankyung River).

Dongjin River Mankyung River
Size COD(mg/kg) Size COD(mg/kg)
D3 (<75um) 28,551 M3 (<75um) 25,571
D3 (75um<size<150um) 21,322 M3 (75um<size<150um) 17,875
D3 (150um<size<180um) 24,420 M3 (150um<size<180um) 18,967
D3 (180um<size<250um) 35,116 M3 (180um<size<250um) 28,790
D3 (250um<size) 59,318 M3 (250um<size) 51,666
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Fig. 5. COD concentration and distribution ratio of sediment by particle size at Mankyung and Dongjin River.
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Table 3. BOD concentration per 1kg of sediment by particle size.
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Dongijin River Mankyung River
Particle Size BOD(mg/kg) Particle Size BOD(mg/kg)
D3 (<75um) 237.9 M3 (<75um) 170.9
D3 (75um<size<150um) 186.7 M3 (75um<size<150um) 251.3
D3 (150um<size<180um) 1739 M3 (150um<size<180um) 326.6
D3 (180um<size<250um) 2512 M3 (180um<size<250um) 615.4
D3 (250um<size) 899.5 M3 (250um<size) 545.0
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Fig. 6. BOD concentration and distribution ratio of sediment by particle size at Mankyung and Dongjin River.

Table 4. TN concentration per 1kg of sediment by particle size.

250<

Dongijin River

Mankyung River

Size TN(mg/kg) Size TN(mg/kg)
D3 (<75um) 1,171.9 M3 (<75um) 1,116.9
D3 (75um<size<150um) 1,358.9 M3 (75um<size<150um) 14620
D3 (150um<size<180um) 1,314.2 M3 (150um<size<180um) 14248
D3 (180um<size<250um) 712.3 M3 (180um<size<250um) 939.4
D3 (250um<size) 620.0 M3 (250um<size) 526.8
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Table 5. TP concentration per 1kg of sediment by particle size.
Dongjin River Mankyung River
Size TP(mg/kg) Size TP(mg/kg)
D3 (<75um) 1,1804 M3 (<75um) 1,274.8
D3 (75um<size<150um) 1,344.7 M3 (75um<size<150um) 1,344.0
D3 (150um<size<180um) 1,305.4 M3 (150um<size<180um) 1,336.6
D3 (180um<size<250um) 7765 M3 (180um<size<250um) 1,239.1
D3 (250um<size) 695.4 M3 (250um<size) 1,156.3
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Fig. 8. TP concentration and distribution ratio of sediment by particle size at Mankyung and Dongjin River.
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Fig. 9. Heavy metal concentration of sediment by particle size(Dongjin River).

Table 6. Heavy metal concentration distribution ratio of sediment by particle size(Dongjin River).

(Dongjin River) D3 Cr(%) Zn(%) Cd(%) Pb(%) As(%)
(<75um) 80.90 78.50 76.10 75.60 82.50
(75um<size<150um) 4.66 3.63 4.51 414 405
(150um<size<180um) 8.07 584 9.16 10.70 8.11
(180um<size<250um) 0.59 0.57 0.75 0.90 057
(250um<size) 573 11.50 9.47 8.58 476
6
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Fig. 10. Heavy metal concentration of sediment by particle size(Mankyung River).
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Table 7. Heavy metal concentration distrioution ratio of sediment by particle size(Mankyung River).

(Mankyung River) M1 Cr(%) Zn(%) Cd(%) Pb(%) As(%)

(<75um) 82.80 72.40 62.90 64.70 92.50

(75um<size<150m) 0.03 0.27 0.12 0.41 0.17

(150um<size<180um) 7.87 13.40 17.30 17.40 3.29

(180um<size<250um) 582 9.01 13.60 12.50 2.74

(250um<size) 342 4.93 6.17 5.02 1.25
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