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The Effects of Mean Grain Size and Organic Matter Contents in Sediments on the Nutrients
and Heavy Metals Concentrations
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ABSTRACT : A study was carried out to identify the major causes of sediments pollution in the Paldang Lake in the vicinity of Gyeongan
river. Samples from 40 sites were collected and analyzed to characterize the regional distributions of grain size, organic matter contents, and
concentrations of T-N, T-P and heavy metals. contaminations. The mean grain size (Mz) ranged from sand type (Mz, 1~3 ¢) where Bukhan
River and Namhan River converges at a high flow rate to silt type (Mz, 5~10 ¢) at the downstream of Gyeongancheon and Paldang lake,
reflecting the water circulation in the area. Except sampling point St. 36 near the wetland, the determination coefficient () of Mz and
organic matter (LOI) was 0.88, showing that more organic matters are concentrated inside finer sediments. The concentrations of T-N and
T-P in sediments were higher in the area at which Mz and organic matters are also higher. High concentrations of T-P analyzed in the
sediments, ranging from 216~ 1,623 pg/g (Ave. 769 pg/g) could be considered as a critical level. Adsorbed-P and NAI-P, which are easily
released to the surrounding environments when physico-chemical characteristics of sediments are changed, was found to be around 20%,
which was showed by the result of fractionated-P. Moreover, Principle Component Analysis (PCA), showed that high concentrations of
T-N, T-P, organophilic metals (Cd, Cu, Pb, Zn) are distributed in the areas where high organic matter contents and fine grain-sized sediments
are found. However, results of T'g, (Geoaccumulation Index) that considers the grain size of sediments showed that heavy metal concentrations
in the lake was low enough to be considered as Class 1 indicating the relative degree of pollution was less than zero.
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Fig. 1. Study area and sampling sites with numbers.
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Table 1. Mean grain size(Mz), pH, COD, LOI(%), Cue(%), T-N, T-P, fractionized P, and metal elements concentrations for each site.

Mz pH COD LOI o T-N T-P

Adsorbed-P  NAI-P  Apatite-P  Residual-lP Cd  Cu  Pb In  Cr

Site
) (mg/g) (%) (ug/e)
1 08 67 76 07 041 510 229 12 17 66 134 002 29 53 40 05
2 46 68 88 24143 40 475 23 32 188 232 007 88 54 151 11
329 68 121 12 072 470 308 16 24 76 190 003 32 39 31 05
4 42 69 152 15 0.88 40 420 9 28 173 210 003 24 25 83 12
5 98 68 219 79 472 1360 1094 32 252 286 524 022 176 139 414 12
6 67 67 198 69 413 1330 1100 21 224 283 572 035 159 142 387 29
7 7.0 68 214 7.1 427 1350 1373 53 362 401 558 023 164 135 400 2.5
8 69 67 219 85 509 1380 1340 37 294 301 708 040 176 156 423 34
9 80 67 246 79 472 1520 1158 48 241 149 721 027 193 138 462 33
10 47 69 190 26 154 960 557 17 41 159 340 024 114 76 321 14
11 70 67 237 57 344 410 1349 58 397 343 587 026 141 112 372 25
12 71 67 217 88 528 1430 1385 47 249 293 760 039 186 104 444 35
13 56 68 187 29 172 650 640 21 61 258 300 017 75 79 322 14
14 64 67 202 47 283 1310 974 33 197 163 581 024 147 105 334 19
15 72 69 231 93 555 1410 1623 55 365 420 792 028 180 140 459 2.8
16 67 68 206 59 354 1360 1273 45 251 217 760 032 211 138 397 3.6
17 71 68 219 80 482 1380 1225 44 281 190 708 037 194 162 415 34
18 72 67 199 48 286 1270 1038 23 232 151 632 011 69 71 42 14
19 83 68 192 39 232 1320 572 17 49 124 382 019 90 104 162 22
20 67 68 213 80 479 1330 1124 35 265 274 550 032 168 157 388 3.0
21 58 66 194 33 199 1210 918 35 171 222 450 011 69 94 67 19
22 69 67 218 82 491 1410 1118 45 223 270 580 044 184 150 354 35
23 45 68 210 80 479 1270 1265 36 278 270 681 042 122 80 74 32
24 18 68 68 09 056 30 240 11 15 62 152 003 17 26 31 06
25 33 68 84 24 143 50 414 19 41 71 283 003 32 61 58 07
26 29 68 79 06 035 20 229 12 18 124 75 001 22 32 36 03
27 33 68 85 0.8 047 420 280 12 21 9% 151 001 31 21 25 04
28 14 68 7.1 06 036 30 216 12 16 75 113 001 26 24 37 04
29 29 67 82 14 085 170 331 14 2 103 192 003 29 32 37 04
30 68 3.1 0.1 0.05 30 249 7 26 73 143 001 19 2.1 34 04
31 16 68 98 09 053 110 252 1 24 85 132 001 27 24 42 04
32 36 69 83 0.6 034 60 278 12 19 98 149 001 34 26 65 05
33 46 67 131 63 379 1270 1008 24 232 231 521 013 122 74 181 13
34 28 68 3.1 14 083 510 326 12 28 92 194 002 27 32 45 03
35 32 69 84 34202 420 613 19 49 230 315 007 31 36 86 09
36 69 68 192 202 121 2200 1454 33 392 198 831 044 78 128 558 490
37 42 67 25 09  0.53 50 252 12 17 98 125 001 19 21 25 03
33 58 68 132 65 389 1290 1110 28 266 145 671 019 108 72 223 12
39 36 69 93 43 26 70 672 14 54 172 432 003 73 67 71 11
40 30 67 71 12 0.69 50 274 18 28 65 163 007 32 29 36 06
Min 08 66 25 0.1 0.1 20 216 7.0 15.0 62.0 75.0 001 1.7 21 25 03
Max 10 7 25 200 12 2200 1623 58 397 420 831 044 21 16 56 4
Avg. 51 68 147 45 27 790 769 26 145 182 416 016 93 79 203 17
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Fig. 2. The soil composition of sediment in Lake Paldang.

Fig. 3. Distribution chaarisis of CO(mg) and LOI(%) of sedien in Lake Paldang.
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Fig. 4. Correlationship between the mean grain size and the
LOI(%) content.
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Table 2. Rotated component matrix for the sediment

Factor 1 | Factor 2 | Factor 3 | Communality
Mz 0.73 0.54 0.21 0.867
Sand -0.80 -0.40 0.18 0.841
Silt 0.89 0.12 -0.08 0.807
Clay 0.41 0.83 0.13 0.870
pH -0.05 -0.09 0.92 0.856
Water Content 0.10 0.83 -0.30 0.784
COD 0.82 0.40 0.18 0.857
LOI 0.92 0.26 0.05 0.911
T-N 0.79 0.16 -0.26 0.710
T-P 0.95 0.25 0.00 0.959
Adsorbed-P 0.88 0.19 -0.17 0.841
NAI-P 0.92 0.23 -0.12 0.912
Apatite-P 0.81 0.06 0.26 0.729
Residual-P 0.92 0.29 -0.06 0.934
Cd 0.93 0.20 0.08 0.909
Cu 0.90 0.23 0.02 0.859
Pb 0.88 0.25 -0.10 0.838
Zn 0.73 0.36 0.30 0.745
Cr 0.86 0.30 0.07 0.833
Hg 0.87 0.34 0.05 0.870
Eaggﬁl;?'o‘/‘e) 64.2 13.8 6.6

Exiraction method: Principal component analysis
Rotation method: Varimax rotation method
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Table 3. Comparison geoaccumulation index(Igeo) and I'ye, for
total metals in study area

Area’ Cd Cu Pb Zn Cr
A -2.0 22 -1l 2.1 -1.2
B 1.4 0.1 0.5 0.5 0.6
C 2.1 -2.1 -1.3 -2.3 -1.7

Area* Cd Cu Pb Zn Cr
A -1.2 -0.8 0.6 -1.7 0.4
B 0.9 -1.9 -0.2 -0.6 -0.5
C -1.4 -0.7 0.2 -1.6 0.1

“Area (A: Upper of Gyeongan river, B: Middle of Paldang lake,
C: Junction of Namhan river and Bughan river)

(4~35, strong to very strong)Z £
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