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Zun-Ung Bac* -Sang-Hak Lee-Sung-Ho Lee*
Department of Chemistry, College of Natural Sciences, Kyungpook
National University, Taegu 702-701, Korea
*Department of Food Science, College of Keimyung, Taegu 704-703, Korea
(Received Oct. 10, 2001)

2 % =34 FAY SRR St ERd rlAe 32 Akl @ 2000 E5E
2001 29714 59, 89 H 1299 33]q AA 1o} AFHelA BOD 5 & 241 d&e] A 54
sttt ZF A e 20 542 AR A 3dgtke] A Aask(d A-A ek vlast
of thgat 22 A4S At

A7) gt A Aol digk 24 &Ee] wighe vgat Atk 442 1771 C pH 8.06, BOD
226 yg/ml, COD 5.58 yg/ml, DO 7.13 pg/ml, SS 4.73 yg/ml, A7|AEE 570.0 pSfem,7X|5F
020 pg/ml, ABS 0.016 gg/mL, Phenol 0.29 yg/ml, %9F<5F<l Total-N 5.03 yg /mL, Total-P 0.27 yg
jmLo]it}. FF452] Cu 0.005 pgml, Zn 0.007 pgml, Fe 0.044 pgml., Mn 0.001 ggmlo]]ct
$ As, Cd, Cr 3! Pbi= B71= U

T A AN atgies A A7taarel viwd el Qo] ke 52w NH N9
NO,-NeJ™, 7H4-¥l 352 BOD, COD, S8, -#41%; ABS 5ol 7]t @52 vk Aas 1Yt
T a4l Hedel Ao mAE g3l A v 2k g skge] 1 A AR
149} 79 3 =3 169 FH@zko =2 BOD 10744 1.42 pgml, COD 1.9¥A] 2.44 pgml, A7)
Awg 22104 392 pSjem, @A 22164 2.81 pgml, &1 00804 0.19 pg/mL, 745 0.18]
1 0.16 pg/mL, ABS 0.006°14 0.015 pg/mL, ¥l 0069014 0.07 yg/mLo =2 WM3l= Wt}
Abstract - In order to study systematic survey of Kumho river pollution, water analysis for 24 items was
conducted at 16 sites surrounding the Kumbho 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;-N, NO; N,
NOs-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 T, 8.04, 2.54 pgml, 5.64 pygml.,

* Corresponding author
Phone : +82+(0)53-950-5336, Fax: +82+(0)53-950-5329
E-mail : zubae@kyungpook.ac.kr
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7.07 pg/ml, 8.75 pg/mL, 600.4 pS/cm, 0.19 yg/ml., 0.015 yg/mL, 0.29 pg/mL, 021 yg /ml, 522 ug
/mL, 0.005 pug/mL, 0.007 ugmL, 0.044 pgml and 0.001 ggml respectively. As, Cd, Cr and Pb are

not detected.

The mean concentration of phenol, NH ;-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 pgmL to 1.42 ug/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 ggmlL, 221 iS/cm, 0.15 ggml, 0.006 pgmL, 0.06 pggmL, 221 ggml
and 0.08 pg/mL to 2.44 ugml, 392 1S/cm, 0.16 pgmL, 0.015 ugml, 0.07 ugml, 2.81 ggml. and

0.19 ug/mL respectively.

Key words : water quality of the Kumho river, Nakdong river, water pollution.
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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
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56 WEg - ol E) . o]
A AR £ 9 AR A 3] A
< FUkete] 167] AFeA AA ]ﬂ‘ﬁl’% Z/\Mﬂ% -
2000 SEEE 2001d 2971Aolw, A 35 2000 : :
9 89 @ 1290 33 ATk ZA]-‘&]—EOE}ﬂ Paldal bridge 13. Gangchang.bndge 14. Dasa 15
Hwawon resort 16. Koryong bridge
pH, BOD, COD, DO, 8S, #7|dxx ol Yukahzyl §-%]
T @AAAL HlE 7Ie Q984§ 5 24 ol 212, X U A5 MAz|
AEge =2 dator 2 A3 10 LEo] Zg
2. = = de#grlel fry8r1E ARgste] AFH}AT Al
o AFe 8715 A AR AsTR oel W & Al
2.1, ZAIHE L ZAHEHY 4% Fol FRoATANEY "o A57IEe et
2110 MERFY MY slxle] g4lo] 71 e FHEARET o] RS FA
B B & 2 A 1184 km2A B2 o2 AT FHEILS 25ES 7 AH9 sHoRRH
ARE xSt givk aER AR alRe 2 2alo] 2 m uEkY wjs Al 13 XA A A
A 7 A 54 8 2R g6 rAls AR A Stk A Asg 49 wsE PAs)
o] o3-S As] HHotslu oHYY EFF EAS Qlste] SR HAZGAEHY Als HA] Wyl o
A8e] sy fBlAE Alg A AHo] F a3 2 COD 2A4 A8 A2 1 L% HgCl, 20~40
th afA 2 delas AR e AdCAE & mge FHArletgion, TE4& 248 AlE= HNO:E
F A BEF AdY o@Eo] TR EgE Fo A7lsle] pH7L 1A% A X2 s
25 AR 2 AR ARE A7 AREg e ARt
R Al 4~5 km AgE T3 A7 Al ARS 213 == & 23UY
AAske WS deigink oo Aoz HAT B Aol ety 2 wgel Ax7t He 34
A A = T 1670ARA Fig. 19 YERSITH 2ozt 2o pH BOD, COD, DO, SS, #7]AH%
T 59 9= NH:-N, NO;-N, NO;'-N, FA4,
PO P 2 F9l 5 JUYATF T2al As, Cd, Cr, Cu
Fe, Mn, Pb, 7n 59 F45F °7<]Tr, A AA
(ABS), dl= 5 LAEARA F 24 7] FHo|tk
Ao AR SR W SRTE 2EeT AE
#2)(Mill-Q, Millipore Co., Ltd,, Philadelphia, USA) 2 =
FAA AE GAR(>18 MQ - cm)E ARE3IITE AR
& AL A AT A4 SRS AEE o
=7 Ak 7t AR PAZAE @FEARL A8 2
MO R o] Sk WAL B0 R pHY =
AL 98 pH meter(model Accumet 10, Fisher Scientific
Co. Ttd, Springfield, USA) & ARgalglon A7jAwy
9} 4220 =4S 93] Conductivity/Temperature /Salinity
meter(model 140, Orion Co. Ltd, Boston, USA) ¢} A
Al o2 AMSIEon, DOE DO meter(model
820, Orion Co. Ltd, Boston, USA) E o]-&-3}e] &7
Al ZA3E ZhS Winkler azide o2 WASHTE T
w9 ZAd= 233317 (model V-550, Jasco Co. Ltd
Tokyo, Japan)Z AM2-319lc}h. COD(KMnO.®), BOD
S8, T4, FAAAABS), = T TATEES 74
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Fig. 1. Location of the sampling site in the Kumho River
1. Danpo bridge 2. Seosan bridge 3. Youngcheon rail
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09 AT 7 HEAoz AOAC EFY" & 30728 AE 22 018, 015, 009, 0.15, 0.19, 0.059}
ol-g-5k ?%}315} ANgg 9 Fa4 BHAE 150 ng/mLo|tk 7} = BN golHe Algd &
o-g-gF F78-4 Junsei Chemical ATokyo, Japan) 9 Tob H5g o REEAS olgete] EAEL
1000 g/ Ezo%‘ S WA R SHFE £ AL ™, FEFHRE 3% o5kt HmE sl th
stk Ta4 AHgel o438 7Ve AeadEeiEnt

A5 7] (ICP-AES, JY50, Jobin-Yvon, France) 24 3. a4 jE

3719 A9y BAzAe oen g 23ve

40.68 MHz¢| R. F. generator, At power 1.5 kW, o FAY FEAARH S5t B nAe
holographic grating % PMT AZ7]E TAL o] glo FES 2AFE7] Asted, 1990\AEE 1999 W7kA] 9
™, Al 298 nebulizer = concentric type & AM-3}S] e 57 A WFel B9 A7’ wgoes,
om, of=a ZEATHI/min)2 cooling, auxiliary ! 757 st Gl A dE] A 2R oA
nebulizing 742+ 13 ~15, 02 ~05, 03 ~0.8 8] Ao = AR £ F9 FgdAH, 1FHAL S Frlste] F
A2, power Bl BEEo] T& 2AT HAR7A 167 A Aol A AAletgeh ZAPIZRS 20000 545
2B e a9}, 2AGgo=E Cu, Zn, Cd, Cr, Fe, Bl 20014 2974A0] 1, 2AR]7E 01 20004 5, 8
Mnz} Pb 7Z}z} 324.654, 213.856, 214.438, 205.552, 4 B 129 33 AANsgon, 717te] AWE Table |,
238.204, 257.6103% 220.353 tm 2 o|-&3lgom i Table 2 9 Table 3] JEpSithk ZAME-2 BOD

Table 1. Water quality of Kum-ho River (2000. 5)*

ITEM I 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Temp.(C) 246 43 191 218 28 22 280 20 205 248 293 249 23 265 258 -
pH 906 831 791 870 929 65 862 918 809 93 863 840 891 800 790 -
BOD 056 217 206 445 417 624 741 608 180 426 764 58 420 382 1.0 -
CoD 368 694 314 943 1006 1832 1768 1203 28 184 1728 1233 1668 758 1331

DO 764 971 73 934 761 653 1194 908 778 873 731 784 990 800 904 -
S8 450 29 010 500 48 1200 860 240 110 1080 540 620 1080 910 10000 -
Conductivity 1865 3610 2530 4700 5120 11330 8880 3540 3%0 8150 6140 7060 13730 2950 14450 -
Phenol 064 067 05 061 058 13 100 07 051 095 083 08 L1l 054 093 -
NH; N 003 018 001 100 035 382 046 020 001 008 3% 05 003 015 050 -
NO,-N 020 04 012 092 03 076 204 168 Q16 172 088 108 05 050 040 -
NO,-N 013 216 005 017 008 L4 036 014 066 034 010 016 057 01l 051 -
Total-N 260 39 0% 379 240 1860 806 398 540 634 1280 1180 1130 278 1380 -
(PO ):-P 002 002 004 005 002 040 034 026 003 013 049 048 063 Np 070 -
Total-P 002 003 007 015 004 18 046 025 012 020 064 08 071 005 075 -
Oil & grease 006 033 007 025 003 303 Np ND O ND ND ND ND ND ND -
ABS 820 Np 35 79 600 7760 1410 2010 Np 7750 6250 1650 5480 180 1590 -
d 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 -
n ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND -

*All unit is gg/mL except ABS, heavy metals and conductivity(uSfcm). The unit of ABS and heavy metals is ng/mL.

Vol.15, No.1, 2002



58 - oA E . 0]

Table 2. Water quality of Kum-ho River (2000. 8)*

ITEM 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Temp.( O 2.1 263 27 263 259 243 274 293 2% 279 282 38 282 256 274 2%
pH 6.34 724 7.39 7.15 711 6.93 7.54 8.12 7.24 7.64 7.03 7.62 6.98 699 6.70 6.98
BOD 0.27 046 0.62 0.83 0.54 1.85 126 0.98 143 1.04 155 1.5 127 248 131 1.60
CoD 1.06 1.38 212 224 210 375 260 1.99 219 220 2.89 293 3.03 2.66 330 327
DO 748 801 746 741 7.25 6.75 735 2.88 343 303 292 2.86 295 285 2.86 288
SS 5.50 0.10 0.30 200 4.50 1.60 310 450 720 5.00 5.80 4.50 340 6000 2850 3240
Conductivity 2710 2310 2120 2720 2440 4740 3310 2900 1780 2490 3320 3240 4830 1470 5200 1930
Phenol 0.06 006 0.07 0.06 0.06 0.13 0.06 0.06 008 0.16 0.07 0.07 0.10 011 0.09 011
NH;-N 0.24 024 0.4 0.24 0.4 0.56 032 0.28 002 0.04 0.56 0.16 0.56 0.12 0.60 0.24
NO-N 0.01 001 0.01 0.08 0.05 0.28 0.08 0.01 003 0.06 0.17 0.05 0.19 002 0.07 007
NO-N 0.23 026 0.17 0.23 0.06 0.25 037 055 0170 030 0.14 0.8 040 0.13 031 020
Total-N 746 751 538 5.52 521 8.28 391 1030 328 353 5.26 6.14 371 6.84 3.55 422
(PO 4):-P ND 007 0.4 0.06 0.05 044 0.12 0.11 004 0.07 ND 0.18 0.14 004 0.03 007
Total-P 0.04 012 0.13 0.12 011 0.56 0.17 0.16 015 0.13 0.16 0.23 0.39 0.08 0.33 025
Oil & grease  0.03 003 0.4 0.03 0.02 0.04 0.05 0.03 002 0.02 0.02 0.02 0.02 001 0.04 002
ABS 3140  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 4.00 ND ND ND ND
Fe 8000 800 9000 10000 7000 9000 8000 10000 9000 9000 10000 8000 7000 20000 6000 10000
Mn ND ND ND ND ND ND ND ND ND 1.00 1.00 ND ND 400 ND 100
Pb ND ND ND ND ND ND ND 1.00 ND ND ND ND ND ND ND 300
7n 1000 2000 2000 2000 900 3000 900 2000 1000 1000 2000 1000 1000 1000 800 1000

*All unit is gg/mL except ABS, heavy metals and conductivity(uSfcm). The unit of ABS and heavy metals is ng/mL.

3.1, Lt =EE=

3.1.1. pH

27 T F87 A A AFeIAMY #
S Table 1, Table 2 2 Table 39) VERNQTE. Table S
A B wlel o] pH H gk 801 o] Hughe
9.46(site 8)0]1 FHAFHE 6.34Gite 1) HEE HY
ok 974 195 993 12 97149 A3 dzke] Aw

ol AFAIelA A

9.85, HA7t 6507}

A2 pH Htdk 800, FHalgk

HlwE wiol & Aol

STt

SElw olE ZAAL WEgeE B, BF 459
& 159l sigsts pH 65~8.59 ghs T=E3ich 1

Hu} o R pH 8558
site 5, site 8, site 100]$] T}
AR AR Ay Y VES "ol
A¢-=A pH7} 852 Z#3F ¢} 1530]a1 pH
6.5 ol8lQl A9l 13lojn] 483 =4 F 16 3=
Yok olE “A ATAF oA 143 24 F 343
shE H5RE ARE Hon, 1§ 7|EE A
I A= k| FT). ole)h 2ol
3 799 tiREe] 597 1299 =
e, 8¢9 ZATANE 187 AUsitk
% 7<“>§L ‘A dTAT o FUT Yo
olfel] sk fA Fgo] thE AX

Hlold Aoz site 3,

=¥
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Table 3. Water quality of Kum-ho River (2000. 12)*
SITE

ITEM 1 2 3 4 3 6 7 8 9 10 11 2 13 14 5 16
Temp.(C) 0.1 12 29 07 02 83 24 24 82 16 38 39 55 37 55 32
pH 850 8.06 941 838 8.67 712 800 946 799 9.10 831 809 805 791 859 9.08
BOD 053 040 048 084 053 3.16 212 070 057 128 296 2.14 195 082 369 124
COD 113 144 082 220 2.16 551 384 137 093 386 357 380 559 131 248 1.60
DO 8834 703 8.06 765 700 6.11 646 8.16 6.96 821 883 730 768 7.81 6.87 745
S8 240 500 110 130 19 580 1130 020 030 330 490 370 2130 2430 6100 2320
Conductivity 1904 420 2820 550 3250 9760 7500 3000 3950 700 TR0 7520 12970 2940 10210 3910
Phenol 001 001 001 001 001 002 002 001 001 002 002 001 002 001 002 002
NH;-N 003 003 02 0.76 050 071 123 0.10 006 04 186 025 085 020 052 0.30
NO;-N 001 002 002 002 002 004 004 002 001 004 003 005 004 001 003 002
NO;-N 004 003 004 003 006 0.10 008 006 004 003 003 0.15 015 003 013 006
Total-N 082 123 099 150 143 376 2.19 249 173 175 1.60 2.56 261 0.86 226 139
(POy);-P 001 006 02 008 002 052 0.30 009 004 023 031 0.39 038 005 024 011
Total-P 004 004 003 010 004 0.55 0.30 011 003 025 033 043 043 008 029 012
Oil & grease 003 001 020 0.14 022 ND ND 119 114 022 029 0.10 ND 029 023 029
ABS ND 1.00 300 1000 1200 3400 1700 6.00 500 600 10800 2300 700 1200 700 2900
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 6.00 ND ND 1000 200 ND ND ND ND 2.00 ND ND
Fe 5000 6000 7000 5000 3000 2000 3000 6000 7000 3000 600 3000 2000 4000 2000 3000
Mn 2.00 1.00 ND 200 ND 200 ND 3.00 ND ND 4000 ND 6.00 600 1000 2000
Pb ND ND ND ND ND 200 1.00 200 ND ND ND ND ND ND ND ND
7n 1000 200 700 500 400 6.00 400 6.00 600 400 400 400 300 500 400 500

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

3.1.2. BOD< COD
BOD+= COD$} 3]'771]
Ax=z gy o831
ﬁpm 2 254 SaeA9 4 AR &
Table 1~39] L}qugm Table S914 K& vl
o] F8 A FEEID E o8 dxAel
E4e e 2o

BODS| HE(BAPE WE T34
1o 4] 0.27~0.56(0.45 pg mlyolw, H}5F-2 site 13
A 127~4202.47 pgmLyolitk o)E “7 A7
o] zrel site 1074 034 ~0.83(0.62 pgml) T site 13 of
A 3.14~7.14@.57 pgml) 2 vjwsle] £ mo] A
WHoz Gdol AMBE & 4 Yok ol By
FANNE 93 s B e 5 A A
= Azt

BOD®] X|4%
upe} o]

7= el gk

s72)

O

HAA}5-0] site

o]

R

ul

=

oz

[

THEE

TS L}Ehﬁ% Fig. 20)4 BE
3 pgmL o)Ake] 9E-S ERY
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The unit of ABS and heavy metals is ng/ml.

L AHe AW site G4 1.85~6.24(3.75 pgml)
oM, site 7oA 1.26 ~7.41(3.60 yg/mL) o], site 11 o]
A 155~7.64(4.05 yg mL)o| 0, Y57} BEo] site 15
ol Al 248 ~11.025.73 pgml) & 714 =& Zhe HYy
o} “A AprARe ol site A 3.68~8.75(6.08
pgmL)o| ™, site 7o]A] 1.94~833(4.04 pgmL)o]m,
site 11014 2.93~11.22(6.22 pg/mL)o|Qt}. o] A=
“A A7AR e} vwdd o HAFO R site 6, site
7, site 11604 7}z 17170, 1/1.129} 1/1.542 744
A}o]t}.

w87 g BEde] el WX
olr 7] Sall, g57e] slgrt FY=Er] 79
%7} EE20] sie 149} £-9 &9 site 1594 Tw)ar
HG7E e B f9l37] A9 HskE
site 13914 BOD #fgke] 27} 198 pymL,
pgmL3} 247 pgmLo 2 ol 2357 49
%Q o site 149 B2k vl wE w ol site 15 oA
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=
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60 R
2.80m0e) i & F7F BAoIth. EY 89¥ 1249
AR= vlEoR AN, site 14014 107 pgml ol
A, site 15444 3.09 pgmL3} site 1694 142 ug
mLo it} #3578 FskE A7 site 134 L6l
pgml o} oz & el ol w84 kT FY
7] Al WA BRQl site 14o4e] gkt vl
gk o site 15904= 2.89 Hl), site 1604+ 1.33 uje]
T 2 F7F S Btk ol site 15904 2
Z7Fet 7t ©F 15 km o F-2 A el® &8t
s site 16941 DjEA 07 TrAEE Solgh

E?&D} oo} e site 15 9] odw Tk £
17t ety SoR AZuEm, o

B4 BRO A 9FS FA G

cot

a5 0*

10.00 -

9.00

- cop

8.00
7.00 /
6.00 /
5.00

—z BOD

Amournts, uo/T

400
3.00

2.00

1.00
0.00

1 2 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 2, 6, 9, 11 are branch d

Site 14, 15, 16 are N;\kdog

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

Fig.

5‘]“14 COD-/] Q“?;—‘ %iz:)-g] }—1)\01' O site 101]}\1

1.06~3.68(1.96 pg/mL)o|™, &Ha}H-<1 site 134 3.0
3~16.68(8.43 pgmlyelgek “A ArAHe kel

site 1o4] 2.08~5.90(3.50 yg /mL)o]H, &}5-91 site 13
oAl 827 ~18.40(11.94 pg/ml) Zk3} vjwdte] & ujjo
AgA o g $Ao] JMES & F ).

COD9| Ad¥ ks Uehlle Fg 264 HiE
upe} o] Htgo R 8 pgml o] QA& el
L Ade Agrd siie GlA 375 ~183209.19 g
jmL)o| ™, site 7oA 2.60~17.68(8.04 ;g fmL)o]H, site
11614 2.89~17.28(8.58 ug/mLyol™, site 13014 3.0
3~1668(8.43 yg/ml) & =& S BAYh “d A+2
o] 7ol site 6914 7.49~19.00(1349 pg/mLy]™,
site 7914 6.12~17.96(9.50 pg/mL)o]™, site 11o]4]
8.84~2730(13.56 pugmL)o|v], site 13¢]A] 7.18~

1450890 pgmL)olth o] Ash= “d AF-As"9} H|

L

- o]

ALB) .

o

8h - o] 8%

g

A1

o]

wjol] FHFZLO R site 6, site 7, site 11, site 13 9]
247k 1147, 1118, 1/1589} 1/1.422 7+4% Az

7

o

S )

—r7} ‘4%7101] 9 7ﬂ site 1401]/H 1.99 pgmLo] A,
£9l 29 site 15414 ]/\1 2.89 pgmL T} site 16 o)A
244 pgmLolth. w87ke] FHsF AHQ site 13
A 431 pgml 9] go R =& UH"ﬂ szl
7F Frd= 7] A et BRQ site [4olAe] Hdgk
I vwd o site 15904+ 145 wl site 16 oA+
1.23 wle] HsiA =71 @42 Byt ol site 15
NA FA S7IEIAE ) 3RSl site 1694 FhAE] =
BODe| 7-5-2} 548 #gS Byt
ale grd #R7)EA o Ardr
BODS} COD 2% 1 ggml o|atolol &} 2
35 6 el st 12
olsbla S5 o i
B 10 pgfml o] afo] T},
BOD 87471242 Fuste] 2
A Fsite 1 XA BOD 3k
ol 1 pgimL olstz 4 I 4l sfdatn,
4,5, 8,9, 10, 13, 15, 169 107] A%
28T site 6, 7, 11, 12, 149) 57) AAL
o 4 itk ey COD 747
sl ZAEs] B A 160 A F
S 3 pgimL o|SR=A 244,

AL

257}

ol&

10

=

Bl —

ru°1‘

L
=

site 2, 3,

PN
R

2
=3
i=]

Ao &gge -

3
A
= site 1,
3

, 9, 169] 47}

site 2, 4, 5, 8, 159] 47] AR 6 pgfml )5tz A 3
o A s, site 12, 149] 27] AHL 8 g

mL o]glelm, ool Alek Mo 7A site 6, 7, 10,
11, 139] 57§ A2 10 ggml olake] ks WYrt.
oleo} e ﬂﬂ: “A drAaz e Andel 4
of MAFYSS & + ot oHo] 4gh AHel
site 60914 FFFO T BODE 375 gg/mlo|m, COD
= 919 pgmLe] =2 & Ak ols “H A+
#”2] BOD 6.08 pgml, COD 1349 pgmL ] 7kl )

o~

Analytical Science & Technology



EECRAGRA:

wah 2 2o g4 Hgow UE AT vwd
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Fig. 3. Change of T-P and T-N in Kumho River. Site
2,6,9,11 are branch streams and Site 14,15,16

are Nakdong River.
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Y5d B f957] de HelF AFQ site 139]
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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.
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