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Abstract

We investigated the spatial and temporal variation in characteristics and pollution assessment of sediments in the
watersheds of Andong-Dam and Imha-Dam, in Korea. Surface sediments were collected from six sites once a year for three
years (2015-2017), and analyzed for organic matter (water content, IL, COD, TOC, TN, and TP), grain size, and concentration
of trace metals (Al, Li, Zn, Cr, Pb, Cu, Ni, and As). Organic matter generally tended to increase, and was higher in the Andong
watershed compare to Imha watershed. Surface sediments were mainly composed of silt. Coarse sediments were mainly
distributed at the site adjacent to Andong-Dam, and showed fining after coarsening. Fine sediment were mainly distributed at
the site adjacent to Imha-Dam, and were gradually coarsening. Concentration of trace metals generally tended to increase, and
was higher for sites in watershed of Andong watershed (PLI > 1) than for sites in Imha watershed (PLI < 1). Trace metals in
the study area were considered to be affected by fine sediment (silt), and contamination of trace metals was somewhat affected

by Pb, and greatly affected by Zn and As.
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Fig. 1. Sampling sites in the study area (a: watershed of Andong Dam, b: watershed of Imha Dam).
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Table 1. Depth, temperature, dissolve oxygen, pH of bottom water in the study area (a :

sample sites of Imha Dam)

17 -
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sample sites of Andong Dam, b :

a) AS1 AS2 AS3
2015yr.  2016yr. 2017yr. 2015yr. 2016yr. 2017yr. 2015yr. 2016yr. 2017 yr.
depth(m) 48.0 50.2 51.8 38.0 40.5 423 32.0 343 36.7
Temp.(C) 23.0 18.0 14.0 24.0 19.0 16.0 25.0 19.0 16.0
DO(mg/L) 8.7 10.3 11.6 8.2 9.9 10.9 9.0 9.9 10.8
pH 8.2 7.6 7.8 7.8 7.6 8.1 8.2 7.7 8.1
b) AS1 AS2 AS3
2015yr.  2016yr. 2017yr. 2015yr. 2016yr. 2017yr. 2015yr. 2016yr. 2017 yr.
depth(m) 36.0 41.9 45.8 15.0 18.7 23.7 7.0 14.2 16.1
Temp.(T) 24.0 16.0 15.0 24.0 14.0 15.0 24.0 16.0 15.0
DO(mg/L) 7.8 10.4 8.4 7.6 10.6 8.9 8.0 9.9 8.1
pH 7.7 7.6 7.8 8.7 8.2 7.8 8.7 8.1 79
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Table 2. Sediment pollution evaluation standard of National Institute of Environmental Research(NIER, 2015)

levels
Unit 1 a il v
Ignition loss(%) >13
Organic
TN(mg/kg) > 5600
matters
TP(mg/kg) > 1600
Zn(mg/kg) =363 =1170 =13000 >13000
Pb(mg/kg) =59 =154 =459 >459
Cu(mg/kg) =48 =228 =1890 >1890
Trace Cr(mg/kg) =112 =224 =991 >991
metals Ni(mg/kg) =40 =875 =330 >330
As(mg/kg) =15 =447 =92.1 >92.1
Cd(mg/kg) =04 =1.87 =6.09 >6.09
Hg(mg/kg) =0.07 =0.67 =2.14 >2.14
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Fig. 2. Organic matters content of surface sediments in the study area (a: water content and ignition loss, b: chemical oxygen
demand and total organic carbon, c: total nitrogen and total phosphorus).
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Fig. 7. Pollution load index of surface sediments in the study area(a: watershed of Andong-dam, b: watershed of
Imha-dam).
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Table 3. Spearman’s correlation coefficient of grain size, organic matters, concentration of trace metals and PLI in the study
area (a : watershed of Andong-Dam, b : watershed of Imha-Dam)

a) sand silt clay Mz wC L COD TOC TN TP Al Li Zn Cr Pb Cu Ni As PLI
sand 1.000
silt -.300 1.000
clay -6677  -383 1.000
Mz 850 -017  -817"  1.000
wC -267 583 267 .100  1.000
L 050 -700° 400 -167  -167  1.000
CoD 050 -083 050 033 100 617 1000
TOC -.450 667" -.150 -033 900" -.150 167 1.000
N -383 633 -050 0000 8177 133 217 9337 1.000
TP 083 450 -233 183 750" 167 517 833" 850" 1.000
Al 767683 A83 500 583 483 -367 650 583 83 1.000
Li -517 583 083 -233 400 -617 667 500 367 0.000 850"  1.000
7n 667 600 .100 -400 567 -517 -.567 633 517 183 917" 917" 1.000
Cr -150 600 -367 067 367 -867" 683 217 400 -217 633 733" 650 1.000
Pb -650  -150 517 -g67°  -033 050  -333 033  -183  -250 333 367 2500 417 1.000
Cu 50 667" -733° 300 383 717 =333 250 050 067 300 450 3837677 0000 1000
Ni 200 450 -633 25 017 7170 400 -117 2317 -317 .17 350 A8 7177 067 9007 1.000
As 683" 283 200 -400 483 -333  -467 483 267 07 7 733 83T 567 767 317 217 1.000
PLI 267 567 -283 050 517 -783" 683" 433 283 017 650 783" 800" 883" 350 700" 567 783" 1.000
b) sand silt clay Mz wC IL COD TOC N TP Al Li Zn Cr Pb Cu Ni As PLI
sand 1000 0250 -900%* .996** 0300 0577  .711*  .862%* 0650 -0.517 -667* -0.583 0000  0.000 -745% 0117  -733% -900%*  -667*
silt 1000 -0467 0268  .700* 0025 0025 0268 0167 -0.167 0017 0450 0450  -0.017 0092 0283  -0200 0017  0.200
clay 1000 -921%f 0067  -0.594 -0.519 -879%* -717% 0433 0467 0433  -0267 0283  .720*  -0.283 0450  .717* 0367
Mz 1000 -0259 0567  .681%  874**  678%  -0.536  -0.644  -0.552 0025  0.033  -773*  0.142  -695% -879%*  -0.628
wWC 1000 -0301 0293 -0218 -0.167 0067 0267  .783* 0433  -0083 0494 0417 0283 0517 0533
IL 1000 0210 0555  .787* 0485 0326 -787* 0318 0075 0382 0268 -0326 -703*  -669*
COoD 1000 0403  -0.008 0126 -912%* .0460 0259  -0.092 -0.286 0360  -0.494 -0.586  -0.444
TOC 1000 795%  0.536  -0243  -0.502  0.100 0285 -819** 0226  -0.594 -837* -0.519
TN 1000  -800%* -0.050 -0.533 0300 0083  -720% -0200 -0417 -717%  -0.567
TP 1000 0017 0233 0617 0300 0561 0433 0600 0567  0.600
Al 1000 0483  -0.033 0300 0226 0117 0433 0533 0500
Li 1000 0350  -0.017 0527 0267 0367  .783*  .750%
Zn 1000 0617 0092  .867** 0383 0283  0.633
Cr 1000 -0368 0567 0483  0.33 0517
Pb 1000 -0017 0418  711* 0427
Cu 1000 0250 0133 0450
Ni 1000 .800%*  817**
As 1000 .883**
PLI 1.000
* p-value <0.05 , ** p-value < 0.01
Ao 5 Zl 0w 4. < 5ot 2 H=(Igeo, PLI)E th-C= spss 20.05 ©]
_ g3lo] Aujofgt ARBAlS(Spearman’s  correlation
3.4, g=7t0| Mz 24 ficiont) SLA1E. 411519 Table 3), OF=el ©.0f
oo 7} HE7Ro] A oloiy] o] coefficient) £41-8- AAJ51CKTable 3). ¢F= 59
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