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Sediments and river waters from the channel of Hwasun-cheon were studied in sedimentological size and
geochemical analyses of metallic elements for the purposes of identification of depositional environments and
geochemical characteristics. The sizes of sediments are assigned to pebble to coarse sand in mean size and
polymodal in distribution. And the sediments are poorly to very poorly sorted and positively skewed. According
to the grain size distributions of the sediments, the Hwasun-cheon belongs to gravel-bed river on the basis of the
grain size distribution of the sediments.

The behaviors of metallic elements in the sediments mainly depend on not grain size distribution but the
geology connected with geomorphological reliefs near the stream. Contamination indices(CI) of Zn, Cu and Pb
are 2.83 to 6.96 with average 4.31 in the sediments. Hwasun-cheon is assigned to general stream type in
accordance with water quality of physical factors and chemical characteristics by Piper's diagram. Though
meaningful values of BOD, T-N, T-P were locally depicted near Masan-ri, Hwasun-eup and Jiseok-cheon areas,
artificial metal concentration do not represent in the most area of the stream.

Sediments and river water are considered that the relatively more or less high metallic contents in the stream
are originated from coal mine and urban area.

Key words : sediments, river water, Hwasun-cheon, geochemical characters, gravel-bed river, metallic elements,
contamination indices, Piper's diagram
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Fig. 1. Map showing the sediments and river waters sampling sites.
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Fig. 2. Geological map in the study area (Modified after, Kim and Park, 1966; Kim et al, 1990).
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Fig. 3. Horizontal variations of textural parameters in surface sediments of the Hwasun-cheon.

Table 1. Textural parameters of surface sediments in
the study area

sio | O |Gravel Sand Silt Clay || Mean Sarting KW~ K™ g

() % ) O (%) |[Mzé) (a:4) S0 Ko WP
BS1| 42| 798 76 65 L&) 087 250 110 228 gmS
HS2| 640 2487 617 571 4%}-004 242 08 224 gmS
HS3] 760| 2% 857 450 43| 0% 162 103 3% (@S
HS 4| 8801568 397 119 21I7)-116. 106 -006 108 G
HS5|1050| 682 7547 1248 523[ 18 25 051 15 gmS
HS6| 1380|148 7734 38 397§ 050 203 097 210 sG
HS7}{1750| 137 935 221 2% 128 LI5 -070 146 (gS
HS8|1990| 1421 7419 794 366 066 215 146 1% gmS
HS9|2170] 1075 785 611 439 107 226 078 174 gmS
HSIO | 2460 ( 4588 5153 08 17| -100 204 005 08 G
HSI1| 28101 2660 6869 191 280 009 193 -031 107 ¢S

gmS : gravelly muddy sand,  (g)S : slightly gravelly sand,

sG : sandy gravel, gS : gravelly sand
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Table 2. Element contents of the surface sediments and rocks in the study area

Dis- [ Al Fe Mg Ca Na K Ti P Mn{Ba Co Cr Cu i NN S S V Y Zn Zr Pb Cd Crag

e % ) %)

HS 1 42 (833 461 092 1.04 111 313 040 006 009(922 13 32 21 40 12 13 29 92 5 ¥ 178 31 <11203 053
HS 2 64162 323 054 049 077 223 051 004 007(612 11 28 14 45 11 9 127 72 16 74 171 2% <1 689 0%
HS 3 76 1623 223 0._31 030 047 215 023 003 007|954 23-29 50 64 34 7 116 49 13 8 151 41 <Ij 566 171
HS 4 88 (53 166 014 0.14 016 165 017 003 004{449 19 26 14 60 30 6 98 35 11 5 146 24 <1 461 149
HS5 1105 [671 267 044 038 083 221 028 004 007|672 31 28 20 61 48 8 154 53 19 101 162 B3 <1 736 133
HS6 {138 {635 266 040 044 099 243 023 004 007|769 17 21 14 4 25 6 170 4 18 7 1B 20 <1 740 068
HS7 | 175 (621 207 03 035 102 291 019 003 003|7/5 13 24 11 37 18 7 13 3B 14 5 142 19 <1 598 111
HS8 | 199 1539 167 033 066 069 234 019 008 003|699 6 23 22 32 12 6 14 B 12 & 163 ¥ <1 707 140
HS9 | 217 [568 234 043 068 111 237 025 004 006|740 11 21 10 29 15 6 179 47 13 58 115 19 <l 673 121
HSI0 | 246 (340 143 024 038 059 182 014 003 003({50 4 13 5 21 7 4 19 5 8 M 150 14 <l 445 014
HSI1 [ 281 (541 213 053 094 122 217 020 003 003|592 5 24 6 28 7 7 219 46 11 38 79 16 <l 55 009
Mean - |594 243 042 053 081 231 05 004 005|667 14 25 17 42 20 7 154 9 15 68 149 4 -| 670 0%
Min - 340 143 014 014 016 165 014 003 003|449 4 13 5 21 7 4 9B %5 8 29 79 14 -| 445 00
Max - |83 461 092 104 122 313 051 008 009{922 31 32 S0 64 48 13 229 @€ 5 101 18 4 -|1203 171
STDEV| - [119 089 020 028 032042 011 002 002[133 8 5 12 15 13 2 42 19 5 2B 30 8 -{206 05
Rockl"| - [858 331 147 344 212 169 035 007 005[64 14 32 9 31 18 10 30 & 16 583 14 - - - -
Rock2’ | - 1822 316 141 320 211 164 036 007 005|634 13 26 13 2 2 10 42 83 4 52 13 - -| - -
Rock3" | - |791 197 071 224 213 242 023 005 04|85 8 12 13 46 10 5 33 4 12 4 1B - -| - -
Mean - (824 281 119 293 212 191 031 007 006(728 12 23 12 35 16 8 35 73 14 49 14 - -| - -
Min - 1791 197 071 224 211 164 023 005 004(634 8 12 9 29 10 5 333 41 12 41 13 - -| - -
Max - |858 331 147 344 213 242 036 007 005(85 14 32 13 46 21 10 42 8 16 53 15 - -| - -
STDEV| - 1034 074 042 066 001 043 007 001 001{14 3 10 2 9 6 3 37T B/ 2 7 1 - -{ - -

(" : modified after, Park, 1999)
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Fig. 5. Pair diagram between metal and mean grain size in surface sediments of the Hwasun-cheon.
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Fig. 6. Piper diagram showing the chemical compo-
sitions of the surface waters from the Hwa-
sun-cheon.

Table 4. The chemical constituents of water samples in the study area

S Dis-| pH|DO BODCOD TN TP SS S Mg Ca Na K HCOs F Cl NO3 SO, |As Se Zn Cd Pb Cu Cr
| o/ 0) (/)
HS 1|42 [714]417 143 308 157 000 1520 262 232 734 357 077 3904 004 766 153 45%(NDND 1 ND 1 1 1
HS 2| 64 |6%5|27 614 1274 765 053 2600 193 321 1080 75 406 4392 02 207 28 1590(ND 1 6 ND 1 4 1
HS 3| 76 |716(621 431 798 422 028 1200 142 244 1080 760 350 3660 016 237 3% 1512 I ND 2 ND 1 5 1
HS 4| 88 |698(558 274 502 008 006 1560 173 942 1570 1330 266 8L74 023 1131 032 2565917 1 5 NDND ! ND
HS5(105|839(78 121 262 130 ND 160 133 1230 1570 3980 429 16226 046 1209 08 3030 7 1 1 NDND 1 ND
HS 6 138737]530 123 218 366 004 400 158 100 1490 2760 419 9028 (18 1744 369 204{NDND 3 ND I 1 ND
HS 7|175]729]452 138 28029 ND 280 134 954 1490 2910 512 &40 016 2313 297 2255|NDND 5 NDND 1 ND
HS 8 [1199 7121714 627 10%4 403 006 1100 101 400 1050 1540 451 658 009 2394 250 RAUI/NDND 1 NDND 1 ND
HS 92177491531 892 1784 400 025 340 191 452 1120 1430 340 634 008 2266 212 345|NDND 2 ND NI 3 ND
HSI10 | 246 | 767|148 435 7% 257 015 1080 123 410 1090 1250 322 5490 008 2160 204 3R4(NDND 8 ND 1 2 ND
HS11 281 |769(617 943 1745 158 020 800 114 541 1190 1720 580 89 032 2027 067 3606 1 ND 4 ND 1 2 ND
Mean| - 1736|536 38 732321 - 1024 161 621 1227 1708 357 723% 017 184 22 11843 - - 34 - - 20 -
Mn | - 169|278 121 218008 - 160 101 232 734 357 077 3660 004 766 032 4% - - 10 - - 10 -
Max | - ]839({781 943 1784 766 - 2600 262 1230 1570 398 58 16226 046 2927 369 3HM03p| - - 80 - - 50 -
STDEV| - (042|140 306 583 203 - 725 046 34 269 108 133 320 012 65 116 1248 - - 23 - - 14 -
(ND : no detected)
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Fig. 7. Scatter diagrams of cations and anions for the water samples in the Hwasun-cheon.
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