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226 pug/mL, COD 558 ug/mL, DO 7.13 ug/mL, SS 4.73 pg/mlL, A7]ZE%E 570.0 uS/cm, FXF
0.20 pg/mL, ABS 0.016 gg/mL, Phenol 0.29 ug/mL, FFHF<! Total-N 5.03 pg/mL, Total-P 0.27 ug
/mLo|dth 3472 Cu 0.005 gg/mL, Zn 0.007 pg/mL, Fe 0.044 ug/mL, Mn 0.001 gg/mLo]$ith
3 As, Cd, Cr 2 Pbe= BHE =AUtk

o7 A AHAA Bagoz «d AFAR 9 vwd wo] <o) F7tE FE-S HlE, NH-NS
NO»-No|™, 2% -2 BOD, COD, SS, A1+, ABS &°]iL, 7|e} 52 Hlsgh Aas Btk
w37 7Aool G FAd rAe 4] A== teH 2ok 23574 sk #Y A AR
149 79 & A 169 HT S ZA BOD 1.0791A4] 1.42 pg/ml, COD 1.99914 2.44 ug/ml, 7]
AEE 221904 392 pS/em, 24 221004 2.81 pg/mL, &2 0.08°14 0.19 pg/mL, X5 0.159]
24 0.16 pg/mL, ABS 0.006°14] 0.015 gg/mL, & 0.06°14 0.07 pgmLo.Z WSS HAT.
Abstract : In order to study systematic survey of Kumho river pollution, water analysis for 24 items was
conducted at 16 sites surrounding the Kumho river system for 3 times from May 2000 to February 2001.
Analytical items for the study of water quality are as follows; water temperature, pH, BOD, COD,
DO, SS, electrical conductivity, oil & grease, ABS, phenol, T-P, PO43'-P, T-N, NH;3-N, NO,-N,
NO;-N, Cu, Zn, Cr, Cd, Mn, Fe, Pb and As.

The mean values obtained for water temperature, pH, BOD, COD, DO, SS, electrical conductivity, oil &
grease, ABS, phenol T-P, T-N, Cu, Zn, Fe and Mn showed 17.84 C, 8.04, 2.54 ug/mL, 5.64 ug/mL,
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7.07 pg/mL, 8.75 ug/mL, 600.4 pS/cm, 0.19 ug/ml, 0.015 ug/ml, 0.29 pg/mL, 0.21 ug/mL, 522 ug

/mL, 0.005 pg/mL, 0.007 pg/mL, 0.044 pg/mL and 0.001 pg/mL respectively. As, Cd, Cr and Pb are

not detected.

The mean concentration of phenol, NH3-N and NO»-N were found to be increased compared to the
prior study for 3 years from January 1997 to December 1999, that of BOD, COD, SS, oil & grease

and ABS were found to be decreased and the others are nearly constant.

The effect of Kumho river to the Nakdong river pollution are as follows. The mean concentration of

BOD changed from 1.07 pg/mL to 1.42 pg/mL before and after of introducing of Kumho river water
respectively. The mean concentration of COD, electrical conductivity, oil & grease, ABS, phenol, T-N

and T-P changed from 1.99 pg/mL, 221 uS/cm, 0.15 pg/mL, 0.006 pg/mL, 0.06 pg/mL, 2.21 pg/mL
and 0.08 ug/mL to 2.44 pg/mL, 392 uS/cm, 0.16 ug/mL, 0.015 pxg/mL, 0.07 ug/mL, 2.81 ug/mL and

0.19 pg/mL respectively.

: water quality of the Kumho river, Nakdong river, water pollution.
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Fig. 1. Location of the sampling site in the Kumho River
1. Danpo bridge 2. Seosan bridge 3. Youngcheon rail

- o] A3 . o)A &

bridge 4. Entrance of Taegu Univ. 5. Chungcheon
resort 6. Seongdong bridge 7. Dongchon 8. Bullo-dong
9. Mutae 10. Mutae bridge 11. Maecheon bridge 12.
Paldal bridge 13. Gangchang bridge 14. Dasa 15.
Hwawon resort 16. Koryong bridge.

=
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S 913l pH meter(model Accumet 10, Fisher Scientific
Co. Ltd., Springfield, USA)Z ARE3ljon, A7AEE
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meter(model 140, Orion Co. Ltd, Boston, USA)2} 7Axl
gt 2EA1E AHESIAS™, DO DO meter(model
820, Orion Co. Ltd, Boston, USA)E ©]&3d}e] &3
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N2 Junsei Chemical*KTokyo, Japan)<]
BEFEAE WAHCE FRFE F9 AHE
Ak Fas AL o83 7Vl freddEeEnt
QAPEE37|(ICP-AES, JY50, Jobin-Yvon, France)EA]
3719 Ad# BHx1AL e 2t e
40.68 MHz2] R. F. generator, U] power 1.5 kW,
PMT AZ7|2 F4E<] 1o
nebulizerZ concentric typeS AFE-3IA

holographic grating &
o, AREYE

ST HO
o, o2& 7} /min)S cooling, auxiliary =
nebulizing 27zt 13~15, 02~0.5, 0.3~0.89] Z7o g
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Table 1. Water quality of Kum-ho River (2000. 5)*

ITEM SITE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Temp.(C) 246 243 191 218 228 222 280 290 205 248 293 249 263 265 258 -
pH 906 831 791 870 929 659 862 918 809 936 863 840 891 800 790 -
BOD 056 217 206 445 417 624 741 608 180 426 764 583 420 38 1102 -
COD 368 694 314 943 1006 1832 1768 1203 282 1844 1728 1233 1668 758 1351

DO 764 971 738 934 761 653 1194 908 778 873 731 78 990 800 904 -
SS 450 29 010 500 48 1200 860 240 110 1080 540 620 1080 910 10000 @ -
Conductivity 1865 361.0 2530 4700 5120 11330 8880 3540 3560 8150 6140 7060 1373.0 2950 14450 -
Phenol 064 067 050 061 058 134 101 076 051 09 08 08 L11 054 093 -
NH:-N 003 018 001 100 035 38 046 020 001 008 39 05 003 015 050 -
NO,-N 020 04 012 092 03 076 204 168 016 172 08 108 056 050 040 -
NO;-N 013 216 005 017 008 114 036 014 066 034 010 016 057 011 051 -
Total-N 269 394 0% 379 240 1860 806 398 540 634 1280 11.80 1130 278 13.80 -
(POy)s-P 002 002 004 005 002 040 034 026 003 013 049 048 063 ND 070 -
Total-P 002 003 007 015 004 18 046 025 012 020 064 081 071 005 075 -
Oil & grease 006 033 007 025 003 303 ND ND O ND ND ND ND ND ND -
ABS 820 ND 350 790 600 7760 1410 2010 Np 7750 6250 1650 5480 180 1590 -
cd ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND -
Cr ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND -
Cu ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND -
Fe ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND -
Mn ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Pb ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND -
7n ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND -

*All unit is pg/mL except ABS, heavy metals and conductivity(uS/cm). The unit of ABS and heavy metals is ng/mL.
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Table 2. Water quality of Kum-ho River (2000. 8)*

M aE 2 3 4 5 6 7 8 9 o 1 2 13 4 15 16
Temp.(C) 251 263 27 263 259 243 274 293 26 279 282 28 282 256 274 26
pH 634 724 739 715 711 693 754 812 724 764 703 762 698 699 670 698
BOD 027 046 062 08 054 18 126 098 143 104 155 156 127 248 131 160
COD 106 138 212 224 210 375 260 199 219 220 28 293 303 266 330 327
DO 748 801 746 741 725 675 735 288 343 303 292 28 295 285 286 288
SS 550 010 030 200 450 160 310 450 720 500 58 450 340 6000 2850 3240
Conductivity ~ 271.0 231.0 2120 2720 2440 4740 3310 2900 1780 2490 3320 3240 4830 1470 5200 1930
Phenol 006 006 007 006 006 013 006 006 008 016 007 007 010 011 009 011
NH3-N 024 024 024 024 024 056 032 028 002 004 056 016 056 012 060 024
NO-N 001 001 001 008 005 028 008 001 003 006 017 005 019 002 007 007
NOs-N 023 026 017 023 006 025 037 055 0170 030 014 028 040 013 031 020
Total-N 746 751 538 552 521 828 391 1050 528 353 526 614 571 684 355 422
(POy)s-P ND 007 004 006 005 04 012 011 004 007 ND 018 014 004 003 007
Total-P 004 012 013 012 o011 05 017 016 015 013 016 023 039 008 033 025
Oil & grease 003 003 004 003 002 004 005 003 002 002 002 002 002 001 004 002
ABS 30 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Cd ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Cr ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Cu 5000 ND ND ND 1000 ND 500 ND ND 300 1000 400 ND ND ND ND
Fe 80.00 8000 90.00 10000 70.00 90.00 80.00 100.00 90.00 90.00 100.00 80.00 70.00 200.00 60.00 100.00
Mn ND ND ND ND ND ND ND ND ND 100 1.00 ND ND 400 ND 1.00
Pb ND ND ND ND ND ND ND 100 ND ND ND ND ND ND ND 300
7n 1000 2000 2000 2000 900 3000 900 2000 1000 1000 2000 1000 1000 1000 800 10.00
*All unit is pg/mL except ABS, heavy metals and conductivity(uS/cm). The unit of ABS and heavy metals is ng/mL.

5 ANET F35, 4AF 5 F 24 BRIt Y3 oS SHAE FFPOR 2w, BF 459
aga 7 AP 45 il 538 AEsIYe 4 1599 fPsh= pH 65~859 & =3Ity 1
o, 3 24 AHE AP AY 1973 1€5H 2u HAHeE pH 853 Hojd AYOoRE site 3
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Table 3. Water quality of Kum-ho River (2000. 12)*
SITE

ITEM 1 2 3 4 5 6 7 8 9 10 11 1 1B 4 15 16
Temp.(C) 0.1 12 29 0.7 02 83 24 24 82 1.6 38 39 55 37 55 32
pH 850 806 941 838 867 712 800 946 799 910 831 809 805 791 85 908
BOD 053 040 048 08 053 316 212 070 057 128 29 214 195 08 369 124
COD 113 14 08 220 216 551 38 137 095 38 557 38 55 131 248 160
DO 884 703 806 765 700 611 646 816 69 821 88 730 768 781 687 745
SS 240 500 110 130 19 580 1130 020 030 330 49 370 2130 2430 61.00 2320
Conductivity ~ 1904 4220 2820 5550 5250 9760 7500 3000 3950 7900 7720 7520 12970 2940 1021.0 591.0
Phenol 001 001 001 O00OL 00 002 002 001 O00OL 002 002 001 002 001 002 002
NH:-N 003 005 002 076 05 071 123 010 006 044 186 025 08 020 052 030
NO-N 001 002 002 002 002 004 004 002 001 004 003 005 004 001 003 002
NOs-N 004 003 004 003 006 010 008 006 004 003 003 0I5 015 003 013 006
Total-N 082 123 099 150 143 376 219 249 173 175 160 256 267 08 226 139
(POy)s-P 001 006 002 008 002 052 030 009 004 023 031 039 03 005 024 011
Total-P 004 004 003 010 04 05 030 011 005 025 033 043 043 008 029 012
Oil & grease 003 001 020 014 02 ND ND LI9 L4 022 02 010 ND 02 023 029
ABS ND 100 300 1000 1200 3400 1700 600 500 600 10800 2300 700 1200 700 29.00
Cd ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Cr ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Cu 1000 3000 2000 700 600 ND ND 1000 2000 ND ND ND ND 200 ND ND
Fe 5000 6000 7000 5000 5000 2000 3000 6000 7000 3000 6000 3000 2000 4000 2000 3000
Mn 200 100 ND 200 ND 200 ND 300 ND ND 4000 ND 600 600 1000 2000
Pb ND ND ND ND ND 200 100 200 ND ND ND ND ND ND ND ND
7n 1000 2000 700 500 400 600 400 600 600 400 400 400 300 500 400 500

*All unit is pg/mL except ABS, heavy metals and conductivity(uS/cm).

3.1.2. BOD& COD

BOD+= COD9} &7 31
AxZ 9 o]g=a gtk
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9] zkol site 1914 0.34~0.83(0.62 pgmL)F} site 13°]]
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The unit of ABS and heavy metals is ngfmL.
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mLo]Slth. FE7e JME A site 13914 1.61
pgmLe FFoE & wof ol FuA GV FY
7] A G573 BFO site 149149 FFFI} vl
g site 15914+ 2.89 Hl, site 16°14= 1.33 Hj<]
YA 2 7} ”‘?i’b% Bt o]+ site 15904 =
57}—3}9;13}7} 15 km®] &2 A Uel= %%“6}
32l site 1694 EHo = 7
S HYth o]9} e site 159 L¥% %7}% -
AA] 7ke] Asl o2 A7, o] 23]
Hol G5 EFA A A

AT

4wo:too:mé

%
/

12 3 4 5 6 7 8 9 1 11 12 13 14 15 16

Site number

Fig. 2. Change of BOD and COD in the Kumho River
site 269Hacmawcnsx ame and
Site 14,15, 16 are Nakdo ver

Fig. 2 Change of BOD and COD in Kumho River.
Site 2,6,9,11 are branch streams and Site
14,15,16 are Nakdong River.

W CoDe A$e 3o HAHQ site 1914
1.06~3.68(1.96 pgmL)ol™, H3HE3 site 13914 3.0
3~16.68(8.43 pgmL)oIith “d AFAH 9 el
site 1914] 2.08~5.90(3.50 pgmL)o|H, 3791 site 13
of| A 8.27~18.40(11.94 pgmL) #3} Hluste] £ uwjo
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w A vXA Xie AREY FEd i A%
9 A =o] "o Aoz FrtEH:
a8, o] g Aoz dEAT e A
A7 vwshd og 2o WM—&— 3
A9} FRFol UFA 59 A&
o] A% AR UdA 2 E} A IR
oA 1997d 79¥E 19983 6¥€7HA] FAME
OD$} COD 7% 27+ 0.8~6.4 pgmL} 4.6~
0 pgmLe] BEE Hudh 3°% vlud o, 241
FY 23 A AFAAAMY g2 A7 027~11.02
rgmLT} 0.82~18.44 pgmLOZ HAZe Yo}
Qe =55 & F ST oS dFge ofH=
T4 718 290] MIF FF0] oS BHAF
Aolal, A&ste] FAlsta Falefolr & ARMYS T

s

o %
jale

A

2L o2 © AN fo
(2
}O{l

o]

=

N O

site 194 7.48~8.84(7.99 pgmL)o]™, H3FF<l site
13914 2.95~9.90(6.84 pgmL)°o|™, 57 EF < site

1404 2.85~8.00(6.22 ugmL)¥} site 15914 2.86~
9.04(6.26 uymL)eI Ak AT 52 feigel o
% DOS) Za AFE AAH 299 F7hsh uhl
skl BasE AFoRA o A ATARst 5
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o

A R

TEA 24 61

T B Y= A HabR AL site 139041
Hitgkol 6.22 pgmL, 626 ugmLI} 6.84 pgmLo
wels itk 283, 99l A% Aew &
FitzolA 19979 7E€RH 1998 6¥
A ZAME Zko] 4.0~135 pgmLe XS Hyud
2o mwd o), AR 25 A AHAAY ghe
7}z 2.86~11.94 pgmLO 2 &S & 5= QlQdth

&

A3 gle

3.1.4. SS

SSe 4 Fo EAlske ¥
FR2A, st &8 FARAEVEA| | td, A
Y 19, 249, 39 EF 25 pgmlL olstE 4=
Ak

ZAIZ] REHAFHE BE FaAY FAAF9
site 1914 2.40~5.50(4.13 pg/mL)o]™, H3FF<l site
13914 3.40~21.30(11.83 pgmL), 9573 EF site
14914 3.90~60.0(24.33 pgmL), site 15914 28.50~
100.0(60.97 pgmL)T} site 16914 13.90~32.40(23.15
pgmL)olth. G573 7 site 159014 FAgo=
60.97 pgmLOZ 7HF A3t 2dE Bk “d AF
Aol vlwd w site 19014 BAFEE 073 pgmL
oA 413 pgmLO 2 Fobd AFHE A9staie xk
Aoz H|£3 AE Byt F34 A AAQ site
1914 site 137FA€ BHEHEE F5ds 15, 2+, 3
F 259 7]E9 25 pgml oJ3E wEshy %%
BF site 149} site 162 24.33 pg/mL¥} 23.15 pgf
o7 B747)F9 25 pgmlol 7he LEEE B o]uz]
site 15914 60.97 pgmLOE $737]591 25 ugmL
o] 244 Hjo] Y3le 29E HAoh

95749 2l vAE A%
sHG7E Fd=7] A 3R
9 F9 site 159 site 16 183 37 57}
Y574 2R Y71 A At AR sie 13
DO Higol 47 2430 pgml, 61.0 pgmL, 232
pgmL¥ 11.80 pgmLo]Att site 15004 237 3k
F9] JEgoF B o 2AF7t Foll 317 site
16014 743 ZFads & AUtk o|= BODAA 2t
=93 A 9oz A7tk

£ Yoluw, F57o
B39 site 144 A7}

=

I~

3.1.5. MW=
Adee & Fo 239 A2 FFs ve
e Aot



62 Hj - *

ZAVZIZE) REETHE B F5439 JAAFA
site 1914 187~371(249 pS/em)ol™, HF}FS! site
130114 483~1373(1,051 uS/em), 57+ EFQA site
14014 147.0~295.0(2453 pSjem), site 159141 520.
0~1,445(995.3 uS/cm), site 16914 193.0~591.0(392.0
pSemyol ek ol “A AFAI/ Y FEXEHTIHU
site 1914 159.5~339.0238.1 pSfem), site 134
384.0~1,608(1,093 uS/cm) # Hlwste B uwjo] 3}
FolA Aoz Qo] 4k At ofujzt o
o] ARAAMT HI&S A7E Bk

\4571—9/] ooﬂoﬂ u] ] 76_1;_&
SRFTE =] A 3
%9 site 15, site 16 12|31l & sHHG7}
Rl FY=7] Ao AR AHQ site 139014
oz ZtZ 2453 pS/em pgmL, 995.3 uS/cm, 39
pS/em} 1,051 pS/emo]t}. ol F34 k¢ #
4 Z9 site 1599141 4.0681] vf$ 2 57} %o &}
¢l site 16914 FH3) FAEES ¢ At ole
BOD X ¢} U HFa) Qo= *@74%1:}.

o>‘

S YolEH, 33579
H2o] site 149 7Y
AL 954
o B

0.2

3.2. P

HAUAF

shxlgre] Foksle ¥l He dEYoMd Ax
(NH;-N), oFE4H(NO,-N) A%, 23R A4(NOs-N),
%2 2(Total-P), $14H S1(PO,-P)@ %<)(Total-P) &
ol gist ZAMITE T A AHAAMY 3 Table 1~
3o YeEhilem, &2 (Total-P)$} %<)(Total-P) 2]
AqH HAF S Fig. 3o YeRdth ag8a o) &
o oA 9 5L AHRY vy 2t

12.00

= Total-
10.00 S Total-N

—=—Total-P.

£ 8.00

6.00

Amounts, 4

4.00

2.00

0.00

Fig. 3. Change of T-P and T-N in Kumho River. Site
2,69,11 are branch streams and Site 14,15,16
are Nakdong River.

3.2.1. 3EA(Total-N)2 L2L{opy ZlA
ZA17EY] Total-N EXETIHE R F35749

=
T
“

=

o] A3} . o] 5

AAFA site 1914 0.82~7.46(3.36 pgmL)ol™, 3}
F9l site 13914 2.67~11.30(6.56 pgml), H53 &
291 site 14914 0.86~3.55(2.40 pgmL), site 15914
226~13.80(7.63 pgmL), site 16914 1.39~4.22(2.81
pgmL)o]Ath. LIl Fig. 3004 HE nie Zo] &
SN TPE Qo] Ad AHORE site 609
3.76~18.60(1021 pgmL)®] H& @< EJth G574
o] Q4 HA= AEE golry] A3, g5
AF7t FYE7] Ao g8 BRQ site 14904
Total-N9| 7% HHAFOZE 240 pgmloll FY 39
G557 BH5 site 159014 7.63 pg/mLo]iL site 1647
oA 2.81 pgmLo|dtk o] oz B ujo] site 15%]
AellA 3.18 Y vl§- 2 F7ME HQ U site 164
el ARt ol FHiste ARE Btk E3 5
37 sFt $Ed 2R Y= Ao AR
A site 1394 Total-N HHFko] 6.56 pgmLO =
E oo 557 oWT«l FYgeF = F Qe o
o]

o T BT
# 31492 ¢ 9. ol 50D Solst 5

o o

NH;N¢ 2dAxE H47F site 1914 003~
0.24(0.10 pgmL)ol™, FH3FF2 site 13914 0.03~
0.850.48 pgmLl), 957 EF9 site 14904 012~
0.20(0.16 pgmL), site 15914 0.50~0.60(0.54 pg/mL),
site 16914 0.24~0.30(0.27 pg/mL)°]3itt. o]& “d &
TAF ] HAFOE site 1914 0.03 pgmL} site 13
o4 046 pgmL¥} vl W site 1914 S7H=EA
on, F37 H3FS site 139A= HlE FAE
Bk agla F546A o4e] A% AHeze=
site 6914 0.56~3.82(1.70 pgmL)¥} site 1114 0.5
6~3.902.11 pgmL)d =2 29 HYH °] &2
“A A7AFre] Pugtez 747t 045 pgmLy} 0.88
pgmL¥} Hlwg wjo] zhzb 338 uje} 240 HE Q¢
o] AgtE itk 183, o] 4 AeR dHA1
Ue ALY Fd7 vwstd v gtk ditks
oM 19973 7TEHE 1998 6¥7HA] FAME ghol
004~097 pgmLe EX= Hug 2% wud o)
ZAVE F34Y e 001390 pgmLOZ HAgHe
gou HUge =28 ¢ & ANk ol Ag=

24 NE FF0] obds HAFE

A=
EAL S DA e

o
o

i
o
Z
ot

= ool 2
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Jalt}

7 o9
A 0.16 pgmLolil F 9 G574 E/HS site 15
oA 054 pgmLo]al site 16914 027 pgmLo]ATh
o] o2 & ujof site 15914 3.38 wje] wj & =
7V BQl o site 1694 Ao g Zhhehe ARE
Bk =3 F357 st G5 BERC Y=
71 A9 Hskw AAQ site 13914 048 pgmLOE
=2 o] 34 s dFveE E 5 gle v
Atk o]= BOD SollA¢t Y

Al A ZA (NO-N2t NOs-N)
o] NO,-N¢ NO;y-No E¥(HFHE
B HAAFQ site 1914 0.01~0.2000.07 pg/mL)z}
0.04~0.23(0.13 pgmL)ol™, H3}F<l site 13914 0.1
5~0.57(0.37 pgmL)3 0.04~0.56(0.26 1g/mL)°]ATh
o] 2« AFZEI 9} vimE W NO,-N& ZNHA
o2 F7HEJ oM, NOs-N= HIS3 475 Rt
G54 294 mAE AEE dolry] A, &
379 skgvt rEY] A G5 R/ site 14
o)Al NO,-N& NO;-N¢| #Hitzko] 0.09 pgmL¥} 0.14
pgmLol i, Y 29 site 15914 032 pgmL¥} 021
ugmL, site 16914 0.05 pgmL=} 0.13 pgmL ©]3Jch
o] o2 E o site 15914 Z+Z 1.5 Hl<} 3.56 H)
o] uj$ & F7HE BSl U site 16914= tiE 7
ste TYs 2H4E Brh E3 33574 Tt
25l =71 1Y Ak AR site 139
] NO,-N9} NO;-N9| Hitgke] 026 pgmL3} 037
pgmLe = B o 3357 apxlge] ggnte=w B

F g e 2 Ftol

i)

3.2.3. 301} oMY Ol(Total-Pot PO -P)
FO(Total-P)S] A H¥ HTZE Fig. 3914 RHE
vhe} Zom A™W Total-PS} PO, P EX(HFHEZH
€ HW site 1914 242} 0.02~0.04(0.03 pgmL)¥ N
D~0.02(0.02 pgmL)o]®, H3LF AHAHQ site 13614
0.37~0.71(0.51 pgmL)¥ 0.14~0.63(0.38 pg/mL)°]| Y
o} <7 AFAIre} vlwEtH MubHog wjsdt O
AYTE Btk =3 AT Fo F3 AA
)3t Total-P2] EFEFHTEH7}F 0.02~1.84(0.27 pg/mL)
FOEA HlmA Qo] A3 AR WIEHI Y=
GAF5 A Total-PS] 0.04~0.588(2F 025 pgmL)Q) B
19} wwshd Hage oy Huiga Highol
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15

TEA 24 63
e @ F AT oldd Ade 5570 ¥l
P FFo] obdS HolE Ao, RYdsE ¢
o7 AR A ALste] FAstar Tl ok
S ARl dalEtt

S5 L9l PiAE ARE dotrw, 35749

Hitgke] 0.07 pgmLl3 0.03 pug
site 159014 046 pgmL¥} 0.32 ug
/mL 12]3L site 16914 0.19 pgmLZ 0.09 ugmLo]
t} o] oz E wol site 15904 A7 657 Hjs}
71 B9l g site 16914 =
Bl =g 5357 3t

o
Bl F9E7] Ao FHehw AR

of

A7k 457

site 13914] Total-P¢} PO, -PS] ¥ FZke] 051 pgmL
I 038 pgmLOE B wo] F57 stH4e Qg
o2 & £ gl W§ & 37kt o= BOD,
Total-N9} NH;-N 7t 5olx9} FUg A Ao
2 A7

FUIAF SFE AEEY dn FAF A Q

o (<)
o] 7% 4091089 E& AAAAES HYoH,
ol <

F 2 2(Total-N) 9} F<1(Total-P)] 7ol = +0.92489]
FE AHBATE JES & F AT ol ARAHY
VT == 4 AYEY = S| AibHer e
& BEE Hole ZAR o,

3.3.1. #XIFOil & grease)2t SAMH(ABS)
FRAAE s FHel wE FAst
FAES GSAZITE A
S A ARl gk Table
YepRl o, FAR il & grease)o] AHE
BE#E Fig. 40 YA Table? Fig. oA e} 2
o] AHH [AF ABS2| EE(HHFhH= site 1914
Z¥zF 0.03~0.06(0.04 pgmL)® ND~0.031(0.013 /g
mLyeld, 7+ A9 site 13914 0.00~0.02(0.01
ugmL)®} ND~0.055(0.021 pgmL)olAct  FA1F2+
ABSY] A% 7} Agt ©9aAHe BxEaihE 7t
Z}+ site 6 A7) 0.00~3.03(1.54 pgmL)T} site 11 A
2] ND~0.108(0.057 pgmL)olAth. “d AxZAz-s}
Hwd o §27FY 24, dukdoz Z AE Hol
U Y AHAAME SHAIH et Ho
71e AT ol 2L AHEe

e e

=1
1=
Rl

A

=

p
4]

X
=
s

to
ol

lo



o)
EN

=
N
olo

AEe A A7l dglo] BifEsAl BEEe
29 YEoE AZEHY & 29Ul FeHdo] of
Yt A dddS 58 4 AUk 9 ABSY] 4
% 110 3= & 7AE BTk

1.80
1.60
1.40

~&-Phenol

2, L —=—oil &
£ 1.20 grease

100 F

080
2060
<
0.40
0.20
0.00

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Site Numbe
Fig. 4. Chan gL‘O!o\&gmaLandPh nol in the Kumho Rive
Sit 9, 11 are bran; chs!evﬂsad
S\le! 1g River.
Site number

Fig. 4. Change of phenol and Oil & grease in Kumho
River. Site 2,6,9,11 are branch streams and
site 14,15,16 are Nakdong River.

o

3549 294 mHE Ax %— ol %i
FHaR2l site 13904 FAF9F ABSS] Hitgke] 0.0
pgmL¥ 0.021 pgmLo|™, 07J°ﬂ =7 A %
A4 site 159014 0.15 pgmL¥} 0.006 pgmLo]xl,
A 39 site 14914 0.14 pgmL¥ 0.004 pg/mLo]™,
site 16914 0.16 pgmL? 0015 pgmLOE F57% 3}
AFEte F2 G570 2RdA 52 29S 2ioh

TT o=

A&mf

o

ol gdeleke AFAgeI 258
B PRI T
S =3

-~

ot AE WASEE BAL 9 % gleh 29 9%
el AmogAAoR 2 st dos)iE sk

HA L Fig. 494 He nvie}
Zon, HeF BEETHT FFAAY site 1914
£ 0.01~0.64(024 pgmLl), 7F3 3HFAAQ site 139
AE 002~1.110041 pgmL)o]i AthEoz oo
71 A8k site 6914 0.02~1.34(0.50 pgmL)olAek. &
7o A gYellA Hugoz A site 2004
0.15 pgmLolA 7k site 6914 0.50 pg/mLe] &2
2AE BYh ol “H ATFEAHY HAF2Z 00
1~0.02 pgmLy} HnE w g3 & S718 R
G574 2ol 17‘<l% AEE goliW 357
32l site 1364 Hargko] 041 pgmLolw, Y&
Jol F457] A R/ AH site 159014 022 pgmL
122, 79 39 site 14914 0.35 pg/mLo]H, site 169]]

o\'l;’

[

- o] A3 . o)A &

A 007 pgmLO 2 7ZAE HYTh

AR A3 FE5e CoD, F24(Total-N), Z<]
(Total-P)+e]  A#AG7t 247F +0.8205, +0.85099)
+0.81379 =& AFATBAE 1Yk o= AAHAH o

G e 4 A8 = Fo] AwAcE FI

2 F FE% HASA A ARAA 2
& Table 1~30] Uehhodch. 550 He ol 3lr]
BE £F ARAC w350 2 Jaig o
e 7% FHRY 29YE, 3 5

; F45RY 0PRE, 47189 AHEA
oERe geut 7
SeCw, B0, HEne) ATE e A

oAl E74E EE 001 pgml ©l3ke] #e HYo

o, o}dZn)e ZAFel= 001 pgmL °1o}i 4L

vjo)gS okt & “d A7Anrel vind o A

PR o2 HSE QAMEE B o, ‘4‘%70*94 o4
s}

o mAe A=k Fuds & F AT AF(C),
ZF=H(Cd), HlaAs)= EF A AFAA BHEE U

Bygton, o e :

T2 AR Uig HFe)o] FEFHTIHE W, 7
73] AFAE site 1914 ND~0.080 pg/mL(0.043
pgmL)olx, 7FF FFAMQ site 13914E ND~
0.070(0.030 pgmL)olAty. w5 AFE Hetke]
A= 0027~0.053 pgmLe2<d AFAZ o] 0.00
4~0.045 pgmL¥ vIwE of AW F7HE BT
G574 2 mAE ARE YolRW, F37
aH<l site 13914 Hwtgke] 0.030 pgmLel™, Y57
o f4=7 A BF AH site 15914 0.080 pg/mL

ol F¢Y F9 site 1491A] 0.027 pgmLo|™, site 16
o4 0065 pgmLoZ & 29 FIF¥ol glas &
AT

T57% FA9 FARAY G5 EFl vAe o
S FAFE7] 9130 2000 SERE 2001»1 29717 5

4 2 129 33)o] 24 BOD T % 247 =<
A& 28k #3729 HaF Xl%j oz 3
A, 95 F949] BEFEA gAY U5 ud

167§ Al A A8t 2 A

>
i)
o
bl
pied
Q'L
_E:
of }lv
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Al A g FAQ EAES 2APIRE A 19974 1 zol7b gtk a3y 2ge] FUE dEo=
AEH 19999 1274419 3dzte] AFAF¢H A4 Fdsls dodle FAPRM ol AP)
ot Hlwate] o 2L AR8S At Aol o A&EH] AN FAE BaEEs
L ZAI1Ze 37 A A gt 4 &9 & & Aok
BEETHS e 2 4. 237 740 G574 F4d vA= T8 ¥
-0.2~29.30(17.71 C), pH 6.34~9.46(8.06), Zo] ke o33 gk
BOD 027~7.64226 pgmL), COD 0.82~ 7357 g £9 A AT §Y & 1
18.44(5.58 pg/mL), DO 2.86~11.94(7.13 pg/mL), BHAHe] HAZo2ZA BODE 1.07 pgmLolA
SS 0.10~21.304.73 pgmL), A7|AEE 187~ 142 pgmLO 2 1334]9] Z712, CODE 1.9 ug
1,780(570.0 uS/cm), FAF ND~3.03(020 ug /mLoNA 244 pgmL o2 123919 2712 Bk
/mL), ABS ND~0.108(0.016 ug/mL), Phenol 0.0 A7IAEEE 221 pS/emollA 392 pS/emlE
1~1.340029 pgmL), BU¥AF<! Total-N 0.82~ L77¥) 3718 B J¥ERY 24 221
18.60(5.03 pgmL), Total-P 0.02~1.84(027 ug pgmLolA 2.81 pgmLOE 127919 /1S, %
/mL)°]tk T54FU Cu ND~0.0500.005 1g 018 0.08 pgmLolA 0.19 pgmLOZ 2388) =
/mL), Zn ND~0.030(0.007 ug/mL), Fe ND~ 712 REth FAFE 015 pgmLolA 016 ug
0.100(0.044 pg/mL), Mn ND~0.040(0.001 fg/mL) /mLO.Z, ABSE 0.006 pgmLoA 0.015 ygmLC
o]tk A As, Cd, Cr 2 PbE B7AZ FUch 2 250019 M Blen #HES 006 pgmL
2. 557 £A4 og LI, AHE, SHX A 007 pgmLOZE °FHe] S7HE B ATh
54 H4Y, BODE A7FoA 045 ugmL 3Fqol
A 20 pgmLoli, TotalNE AFolA 3.66 ug ZIARe| 2

/mL 3}oll A 6.56 pgmLo]w, Total-P-& Aol
A 003 pgmL sHFelA 051 pgmLOZ 3Hq-dl =2 = =
Al 4ol FUtEATE Beolg Ao RA Sy FEATFHE o]FojFon, o tiaf A=
Ql site 1339 SE7 79 site 149 Blw g o

[e)

o Y57 #9 59 site 159014 2 S R g 28l

Fom, o9 e 9w e FH F94

A7re] AEslg To2 A4EE, o] A o L gdf, “ulF =AIE SRS Y d3 4

dol Y5 ERd A IS FA B AR o2, gt 9=y, o, 1978

& A 2. ¥, ‘g3 F99 4, EY 2 7Y FF5
3. 537 A AAANA FaFgez «d AFAL9) el TS A7, AEOTw RANEY 89

HIW3MH oy 2k =23, T, 1984

290] Z7tE FEL FlE, NH-N9F NO-NojH, 3. o)A, HA, st=EFE8A], 5, 24-30(1986).

#HE2 001 pgmLellX 029 pgmLOE, NH:-N& 4. A3V, AlA Fo] d HEAE FUT A 3§

025 pgmLolA 054 pgmLo 2, NO,-N& 0.10 A4, 37 799 299 54, 29- 52(1988)

pgmLolA 032 pgmLo® Z7lE ek 724d 5. 0|48, AA 79 I HEXL FulT Hd3

=2 BOD, COD, SS, fAF, ABS 5°]i, %, 557 72 A3 Y, 7-28(1988).

BODE 2.86 ug/mLolA 226 pgmLOE, CODE 6. ol<c’, AlAl B9 & HEAE FulT Fds]y

761 pgmLolA 558 ugmLOE, SSE 658 ug &, B4 9 dARAYA GG 2A

/mLo A 473 pgmLOE, FAIFE 523 pg/mLoll 3k, 95-116(1988).

A 020 pgmLOZ, ABSE 0.701 pg/mLolA 7. 999, olH3), a7 FEAMA Wt #e o

0016 pgmLOZ ZIAESch 7|e} &5 vl —?Hi” AR, 3= FRAFAL A4S, 1989

@ 29E nad w@ A APAOIE 2 s oo, v, A BFHET, 1), 155-
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12. WiEG, o3, o]z, $3%E,

83718134, 10(1),
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14.
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16.
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1465, 1998.
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