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Abstract

In order to study on the long-term change of water quality, water analysis was
conducted at 16 sites surrounding the Kumho river system for 11 times from September
1990 to August 1993

Analytical items for the study of water quality are as follows; water temperature, pH,
COD, BOD, DO, SS, electrical conductivity, NHs~N, NO; -N, NOs; -N, POs -P, total-P,
hardness, oil and grease, ABS, phenol, zinc, chromium, cadmium, manganese, iron, lead and
color.

The long-term change of water quality in the Kumho river for the period studied was
found that the values of water temperature, electrical conductivity, phenol, NOz -N and
NH3 N were increasing and those of COD, BOD, SS, oil and grease, ABS, NO; -N,
PO -P, copper, zinc, chromium, cadmium, manganese and lead were decreasing, while
those of pH, hardness, iron and manganese were steady.

Key Words : long-term change, water quality of the Kumho river.
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Fig. 1. Location of the sampling site in the Kumho
river.
1. Danpo bridge 2. Youngdong bridge 3. Seosan
bridge 4. Youngchun rail bridge 5. Kumho-up
6. EBntrance of Taegu Univ. 7. Chungchun
resort 8. Kyungsan 9. Seongdong bridge 10.
Dongchon 11. Bullo-dong 12. Mutae 13. Mutae
bridge 14. Maechun bridge 15. Paldal bridge 16.
Gangchang bridge.
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Table 1. Water qualityof the Kumho River(1990.9~1991.8)°

ITEM\SITE I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
pH 74 83 79 83 89 87 89 80 74 76 116 89 82 78 74 74
BOD 140 430 330 412 453 447 345 647 110 135 133 365 149 89 177 306
888) 172 557 374 529 523 535 511 832 144 189 122 329 199 86 254 366
f)ﬂ()) 105 79 84 77 73 175 74 59 09 39 53 83 39 16 29 15
(SS) 152 443 322 324 228 449 297 333 120 95 445 231 127 410 159 193
%\l{gh—N 006 072 181 09 073 046 038 124 079 173 640 041 340 561 565 685
%\1())2'—N 003 034 006 018 018 010 010 020 002 021 035 004 0.9 030 025 008
&())3_-N 525 397 168 181 689 840 261 3.18 222 311 099 694 402 309 222 431
%())43‘- P 001 011 <001 007 003 001 001 002 005 014 036 002 021 013 045 068
<Co)nductivity 138 248 233 272 268 252 265 474 1421 521 225 328 594 585 532 802
&T}ggrne)ase 246 140 104 152 104 021 271 125 021 263 063 021 021 021 104 292
f)fﬂ%r:gl 001 006 001 001 002 001 002 002 014 006 003 001 005 010 005 0.09
élczpper 11 16 10 15 13 21 22 24 183 23 13 14 2 30 33 B
(ngglcn) 3% 24 29 58 51 32 17 51 253 57 46 58 52 407 110 163
&%)me 2 4 3 3 9 3 1 4 8 6 10 8 5 12 10 10
gﬁgﬁum 6 5 5 6 12 5 7 6 34 14 12 12 12 33 13 32
ffgr?) ND ND ND ND 10 ND ND ND 211 69 16 ND 41 905 162 560
f\lf)lgg;anese 22 24 18 4 25 19 26 146 274 203 51 31 202 360 256 339
ggt()i) ND ND ND ND ND ND ND ND ND 60 ND 70 110 170 ND ND
i[ggtg})Hardness 766 106 121 116 109 112 116 185 180 117 776 121 147 164 148 153
ppm

*Above data are the mean value of three measurements, that is NOV of 1990 and JAN and APR of 1991
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Table 2. Water quality of the Kumho River(1991.9~1992.8)"

211

ITEM\SITE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
%%D 07688 08738 17192 28(% 185% 18773 183?7 38502 47442 875?4 77362 181%1 88027 37483 17042 172'.41
883) 216 374 375 481 447 493 501 741 680 170 993 323 130 388 183 244
1(3'()) 113 108 106 96 94 97 99 86 32 72 72 103 73 36 62 41
(ss) 358 383 800 511 380 360 155 417 624 116 911 654 111 844 138 116
;1})13—1\1 006 022 012 029 030 021 010 066 276 040 433 019 196 709 424 911
f\{())z‘-N 002 006 016 029 024 010 011 063 046 044 076 003 077 143 020 179
&())3‘—1\1 283 358 549 318 366 420 448 378 080 345 256 751 262 135 139 122
I(’.())f‘-P 002 004 003 007 006 003 002 003 018 015 08 002 019 017 034 055
é?(znductivity 133 190 240 220 298 250 250 416 1270 301 307 220 388 663 450 701
%émg/&?gase ND 391 ND ND 061 063 039 200 174 016 051 117 060 165 018 256
ABS 056 065 070 066 227 298 1568 320 1624 125 407 046 1398 1069 17.82 697
}(Dlh)enol 001 002 002 002 002 002 002 003 039 006 003 001 009 028 026 0.4
é)(i%%er 2 3% 34 40 3B 30 39 33 8 45 39 39 33 5 50 52
Zinc 31 17 13 16 10 2 21 15 5 23 27 21 20 110 43 79
gfﬁ%)me 6 8 ND 4 23 2B 2 137 142 140 24 33 16 21 17 187
(c?;})ﬁm 3 4 5 7 6 7 8 6 ® 16 13 10 14 25 26 2
ggr?) 52 27 13 64 24 4 12 6 25 252 28 37 39 55 131 4l
I(\I/;gg)ganese 19 29 21 21 8 34 42 34 151 37 32 27 51 18 8 88
(L%I;tc)i) 22 ND ND 48 223 280 119 ND ND 48 278 180 39 257 9 133
E[E(E%)Hardness 458 714 970 789 804 87 903 139 139 100 87 834 101 125 106 115
*i&gté%ve data are the mean value of four measurements, that is JUN and OCT of 1991 and JAN and APR of
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Fig. 2. Change of BOD in the Kumho river by the
year from 1991 to 1993. Site 3, 8 9, 12, 14
are branch streams.
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Table 3. Water quality of the Kumho River(1992.9~1993.8)"
ITEM\SITE 1 2 3 4 5 6 7 8 g 10 11 12 13 14 15 16
pH 77 74 74 73 88 90 73 67 72 74 75 82 80 73 73 75
BOD 075 167 172 242 187 171 189 229 270 513 720 087 620 154 882 523
(Ci)gg) 112 298 315 383 369 337 390 513 507 109 962 145 947 174 126 170
f)ﬂ()) 107 101 96 98 72 99 75 72 45 49 81 83 71 56 44 46
(S’S) 063 342 278 38 321 164 474 611 211 522 802 260 638 128 120 114
f\if)ls-N 007 048 042 154 067 031 036 233 735 219 304 008 591 877 88 114
§\I”())z_-N 318 232 25 154 166 151 154 152 202 148 202 232 108 136 110 1.00
;11())3‘-1\1 061 146 083 065 082 118 140 087 021 078 107 192 052 039 038 022
%&F—P 004 004 002 008 016 006 004 004 018 006 024 011 017 032 018 031
(Co)nductivity 172 250 300 266 289 290 285 435 1355 576 367 233 542 563 672 859
&Tté?/(c}?e)ase ND ND ND ND ND ND ND ND 075 071 08 ND 243 534 330 354
g)grsn) 067 092 103 098 150 302 876 255 461 179 143 08 539 102 978 894
%’l’h)enol 002 006 005 004 006 005 011 005 015 0I5 012 003 010 025 020 022
g:gpper 6 3 5 1 10 3 6 3 12 17 20 383 24 21 17 22
(le)sg) 2 1 4 2 11 12 14 23 49 17 17 2 5 30 3B 47
g)l?rlz))me ND 2 ND ND 3 ND 116 123 75 10 18 ND 27 10 ND 55
E:pé)cgl)lium(ppb) 4 6 2 8 6 10 7 T 7 6 8 8 8 8 10 10
Iron (ppb) 4 59 79 70 110 104 8 91 161 184 75 63 252 18 125 316
Manganese 27 40 4 8 40 5% 9% 126 8 143 91 111 8 60 87 267
E)e[;t():l) (ppb) ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Total Hardness 808 988 125 102 103 107 952 122 136 136 104 980 133 147 141 143
(C?Sg}) 96 116 171 199 182 194 145 212 643 308 207 196 275 304 269 474
'((I‘Z)tal)—P 003 007 003 012 006 005 002 005 036 025 026 021 021 022 108 126
ppm

*Above data are the mean value of four measurements, that is JUN

1993.
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Fig. 3. Change of NH3-N in the Kumho river by the
year from 1991 to 1993. Site 3, & 9, 12, 14
are branch streams.
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Fig. 4. Change of phenol in the Kumho river by the
year from 1991 to 1993. Site 3, 8, 9, 12, 14
are branch streams.
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Fig. 5. Change of cadmium in the Kumho river by
the year from 1991 to 1993. Site 3, 8 9, 12,
14 are branch streams.
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Fig. 6. Seasonal variations of COD in the Kumho
river by sampling site from 1991 to 1993. Site
3, 8,9, 12, 14 are branch streams.
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Fig. 7. Seasonal variations of BOD in the Kumho
river by sampling site from 1991 to 1993. Site
3, 8,9, 12, 14 are branch streams.
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Fig. 8. Seasonal variations of NH3-N in the Kumho
river by sampling site from 1991 to 1993. Site
3, 8,9, 12, 14 are branch streams.
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Fig. 9. Seasonal variations of phenol in the Kumho
river by sampling site from 1991 to 1993. ND
indicates no detectable value and site 3, 8, 9,
12, 14 are branch streams.
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Fig. 10. Seasonal varations of cadmium in the Kumho
river by sampling site from 1991 to 1993. ND
indicates no detectable value and site 3, 8, 9,
12, 14 are branch streams.
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