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Study on the Characteristics of Sediment in Suyeong River
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Abstract

In this study, the distribution and concentrations of heavy metals and other organic/ inorganic matter were investigated in
sediments from 9 sites of the Suyong river. Rhe concentrations of the heavy metals in sediments mosfly showed lower value than
the preliminary standards in accordance with the Soil Environment Conservation Act. However, the concentrations of Zn, Cu in
Dongcheon Bridge (S1) exceeded the preliminary standards and the concentrations of Cd, Zn, Cr were higher than other heavy
metals. Compared with the concentrations of heavy metals in Senakdong River Basin/ streams/sediments in Busan, the Cd, Hg
concentration was higher than other heavy metals except industrial area and the concentrations of Cu, Zn, Mn, As were similar for
samples. The particle size fluctuated according to sampling sites. In midstream, the compositions of sand and mud were similar for
samples except gravel. However, the composition of mud was larger than sand in downstream. The concentration of COD which
show organic poll utants was the highest in Seokdae (S2) and the lowest in Seokdae (S9). The concentration of LOI was the
highest in S7, S8 taken from the downstream. The average concentrations of T-N were 4 times higher than T-P. In S1/S2 sites,
T-N concentration was higher than other sites and T-P concentration in S2 was the higest. Other sampling site except S8/S9 were

similar in T-N, T-P concentrations.
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Fig. 1. Location of the sampling sites.

Table 1. Sample sites and number in Fig. 1

River No. District
Suyeong river S1 Dongcheon bridge
S2 Banseok2ho bridge
S3 Seokdae district
S4 Wondong bridge
S5 Allak bridge
S6 Suyeong3ho bridge
S7 SuyeongZho bridge
S8 Yacht racing
S9 Millak park
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Table 2. The concentration of heavy metals in stream sediment

o

k-l

(unit : mg/kg)

Heavy metals

Sampling site

Cu Cd Pb Zn Mn As Hg Cr
winter 33.167 0.940 26.71 526.667 184.792 0.482 0.1270 88.431
spring 45.050 1.425 17.45 894.833 201.167 0.402 0.7530 62.741
S1 summer 22.313 0.743 18.94 462.000 171.938 0.150 0.0170 48.092
fall 2.773 0.638 19.10 533.725 255.000 0.014 0.3977 252.513
Avg 25.826 0.937 18.50 604.306 203.224 0.262 0.3237 112.944
winter 70.542 0.322 32.83 136.020 225.958 0.368 0.0900 42.642
spring 44.750 1.282 1.13 244.167 743.333 0.490 1.1130 3.361
S2 summer 130.625 1.140 33.25 173.125 444.250 0.000 0.2210 7.368
fall 81.063 0.458 64.38 130.332 663.938 0.028 0.2010 34.099
Avg 81.745 0.907 32.90 170.911 519.370 0.222 0.4063 21.868
winter 46.917 0.320 47.58 139.667 149.125 0.873 0.1030 51.480
spring 64.350 0.993 22.05 246.500 163.458 0.837 0.1420 61.134
S3 summer 29.300 0.528 55.69 146.375 98.500 0.103 0.0550 23.272
fall 25.250 0.350 51.88 70.388 124.000 0.006 0.0450 37.864
Avg 41.454 0.548 44.30 150.733 133.771 0.455 0.0863 43.438
winter 58.250 0.748 7.46 295.500 60.375 1.373 0.1300 104.405
spring 56.167 0.532 21.93 246.833 87.833 1.138 0.2530 57.940
S4 summer 0.645 0.385 11.88 91.500 141.750 0.335 0.0100 22.571
fall 19.625 0.220 23.75 93.763 148.625 0.048 0.0290 60.682
Avg 33.672 0.471 18.26 181.899 109.646 0.724 0.1055 61.400
winter 18.125 0.308 8.90 110.125 52.438 0.330 0.0740 100.801
spring 10.667 0.707 10.35 238.500 115.042 0.568 0.2820 21.019
S5 summer 15.750 0.300 21.75 89.000 199.375 0.335 0.0180 34.500
fall 17.750 0.440 32.50 121.438 108.125 0.038 0.0560 61.250
Avg 15.573 0.439 18.38 139.766 118.745 0.318 0.1075 54.393
winter 25.250 0.450 6.93 133.000 48.542 1.228 0.5810 40.632
spring 7.224 0.314 0.92 80.271 12.114 0.921 0.5430 19.210
S6 summer 2.760 0.200 40.63 40.630 257.625 0.615 0.0080 38.500
fall 19.000 0.308 27.50 104.157 97.625 0.026 0.0610 317.588
Avg 13.559 0.318 19.02 100.357 103.977 0.698 0.2983 103.983
winter 3.268 0.563 1.65 123.063 54.000 0.360 0.1930 8.138
spring 0.213 0.100 0.33 0.178 11.000 0.582 0.4580 8.471
S7 summer 0.295 0.175 0.00 0.000 47.375 0.000 0.1870 0.000
fall 0.210 0.126 3.10 4.044 64.750 0.034 0.2380 17.857
Avg 0.997 0.180 1.27 35.259 44,281 0.244 0.2690 8.617
winter 0.768 0.340 0.00 14.625 16.553 0.763 0.2570 9.373
spring 0.353 0.198 0.27 0.105 13.563 0.348 0.3640 8.218
S8 summer 0.815 0.124 0.01 18.500 31.000 0.000 0.1350 0.588
fall 0.250 0.059 3.85 0.254 27.375 0.059 0.1670 62.712
Avg 0.547 0.180 1.03 8.371 22.123 0.293 0.2308 20.124
winter 2.800 0.090 6.73 37.000 88.500 0.000 0.0110 8.231
spring 0.250 0.150 0.33 0.120 19.250 0.080 0.4040 9.333
S9 summer 0.421 0.110 0.01 7.240 42.114 0.000 0.0000 0.321
fall 0.195 0.025 0.05 8.562 33.658 0.000 0.0110 42,611
Avg 0.917 0.094 1.78 13.231 45.881 0.020 0.1065 15.124
(51AX§9) 23.810 0.453 17.27 156.093 144.558 0.360 0.2150 49.110
Max 81.745 0.937 44.30 604.306 519.370 0.724 0.4063 112.911
Min 0.547 0.094 1.03 8.371 22.123 0.020 0.0863 8.617
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Fig. 2. The concentration of heavy metals in stream sediment.
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Table 3. Distribution of textural parameter in the surface sediment (%)

Distribution of textural parameter

Sampling site

gravel coarse sand medium fine silt

S1 9.4 10.9 10.1 25.1 42.7
S2 7.7 8.6 7.1 20.9 55.9
S3 5 3.4 7.8 49.3 33.9
S4 14.1 7.9 7.4 36.8 46.4
S5 55 111 8.0 29.1 46.4
S6 26.6 9.8 6.7 19.7 37.6
S7 6.5 5.8 4.3 13.8 69.6
S8 1.1 2.1 3.2 10.0 83.7
S9 2.2 9.2 12.7 56.8 19.2
(SIAX§9) 8.7 7.1 7.1 27.9 48.4

SIAA(EAH1)E= coarse?} sand medium©] 10.9%2} 1012
A BlzEkl o, fine} 251224 FE& olFH 9 =
o] dAre] 24 AC] Wst et

A AR 2R E )= SIAHE vISSH
coarse?} sand medium©®| 8, 6%2} 7.1%=2A] H|SE}H0H fine
7F 20,9924 FE& ol F3ch

SAA A (Y= = coarse?} sand medium©®| 7.9%2} 7.4%
24 HBkglen, fine7t 36,8224 FEE o=,
gravelo] 14,1%2A4 Th2 ARt thar & #X5 Ech

S62F (=32 a)- B AHat D] vAYAEe] AAs=
Hlgo] AL & YARE0] ApA|sl= HFo] A gravelo] 26.6%,
coarse 9.8%, sand medium 6. 7%= ZAFE] AT

ol

PLEIMES| QUIEQEE U BAISIE
B 7+ oY sHEIAET fU1EdES (HHeR U
Efi= COD, LOICHEA ] s=t A 7 BshA|
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Fig. 4. Distribution of textural parameter in the surface sediment.
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Table 4. Characteristics of sediments in streams in Suyeong river

COD LOI T-N T-P Humic level
( mg/kg) (%) (%) ( mg/kg) (LOI/T-N)
S1 15619 2.6 0.596 984.5 4
S2 37686 3.8 0.745 3160.6 S
S3 23247 29 0.387 1077.6 7
S4 15731 2.5 0.329 934.2 8
S5 22847 2.8 0.460 1351.1 6
S6 27902 2.7 0.413 1743.9 7
S7 23237 4.4 0.452 1180.7 10
S8 27330 4.5 0.372 629.7 12
S9 10121 1.1 0.073 175.5 15
) L Ol —e— COD TP —e— TN
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Fig. 5. LOI, COD of sediment in suyeong river. Fig. 6. T-P, T-N of sediment in suyeong river.
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oIthFig. 7). 3160.6 mg/kgO.& YUelo] tjet Uzt Waste] A A
Cde= 9749 97H7<I % 81, 82 27jA ROl FF &9 59 FHd2 FLAUAE thh HolAal Q= AR met
¢ 0.6 mg/kgoll U 2‘34, A% FEFE = L9 HAHFi 9).
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Fig. 7. Assessment of humic level with T-N & LOI sediment in suyeong river.

Table 5. Sediment quality criteria by the OME, USEPA

Item Lliieﬁg;i) Lowest Effect Level(LEL) Severel(lélgfjt Leve
As(mg/kg) - 6 33
Cd(mg/kg) - 0.6 10
Cr(mg/kg) - 26 110
Cu(mg/kg) - 16 110
Fe(mg/kg) - 2 4
Pb(mg/kg) - 31 250
Mn(mg/kg) - 460 1100
Hg(mg/kg) - 0.2 2
Zn(ma/kg) - 120 820
TOC(%) - 1 10
TKN(mg/kg) - 550 4800
TP(mg/kg) - 660 2000

Volatile Solids(%) 5 5-8 8
COD(mg/kg) 40,000 40.000—80.000 80,000
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Fig. 10. T-P of sediment in suyeong river.
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Fig. 9. Cd of sediment in suyeong river.
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