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=Abstract=
Assessment of the Naktong River Pollution after Phenol Spillage from the Kumi
Industrial Estates II, Korea

Doo Hie Kim, Bong Ki Jang, Sung Chul Hong, Hyo Jung Moon
Department of Preventive Medicine & Public Health, College of Medicine, Kyungpook National University
Duck Hee Lee, Hae Ju Oh
Department of Preventive Medicine, Kosin Medical College

The aquatic quality of the Naktong river after two or three months in June, 1991 with phenol
spillage from a electrical factory in Kumi was investigated. The samples were collected at six sites of
the Naktong river basin and Kachang and Kongsan lakes.

Phenol was not detected from all water samples. Turbidity was very much increased to the down
stream in the Naktong river.

The BOD and COD values exceeded the 2nd grade(3mg/l) of the Korean standard quality of
Environmenal Water Act at the all sampling sites of the Naktong river. Especially, the value of COD
at Kaejin (12.5mg/1) was poorly classified as to the 5th grade of water class for the environmental
quality standards.

Organophosphorous pesticides such as parathion, malathion, fenitrothion and diazinon were
investigated but not detected. Diazinon was only detected at the Ilstn bridge(1.42ppb), Okkye
stream(6.95ppb), Waekwan bridge(0.32ppb), Gangjung reservior(0.13ppb), Kaejin (0.05ppb).

Of the carbamates such as carbanyl, isoprocarb and cabofuran, the carbofuran was detected all
sites except tap water, and Kachang and Kongsan lakes.

The content of heavy metals such as Cd, Pb, Zn, Fe, Mn, Hg were not exceeding for drinking water
standards at the all sampling region, but only mecury was detected from Okkye stream(0.018ppb)
and Kaejin (0.09ppb). In the regions of Kachang and Kongsan lakes, the content of heavy meatals
were lower than that of reservior of Naktong river.

Key words; Naktong river, water quality, phenol, pesticide, heavy metal

—268—



M £

TFulFd AR olde GEF FHL FHsA &
A718 I35 dd=EAn. 4w
T2 AgE BF ARET. a8y dX Q7
9 $E7 2 oAl #UA] FeRPoze [IFF
£ 35 & e =9 Add E3Hslo] (Ehlers
9} Steel, 1965: A A7|EY, 1991), IIF+
7h HE @ AdEs 5t Brbssida @ o
ZBE a1k LA S 84 ol Hox dF
9 AL [IFF o3z fA8A wow gdnt
G52 % gu2dHe] FRAFAA o 500m A
FAA ) AFHE X3} AL 299 FIEHAFE
gst7] dsiMdeltt. 2z dAl FHeAgolM o
50kmut Gol FHel AL e FoTEE
FEH 7t gle AAFdoln At Hel £
A 2go] Q1S Aolgtn AZEe 1ER £Hd|
HIFE VXA g Aoz 2R 19919 39Y
I 44 2z8 43 #AE LE9AAL a9 22
A4S HdE FAZ HA,
weti HiEe] F5E 2doz2 A% A A
FZAHAFE %, 1993)9 tE9 G5 FA9
LHdZd F AxEe F8F v e},
H S @AY g4 F5EARA 28 22
AAThANN GEA 2o T FAF S
32 et of 2309t e} ARl SEFE BFS
© 452 S FHos M4 dHaRH 2
AAAX 2] AL FLHE AP Bz s
EE 29/ BAld BR3 £AHAE A B
PAT dTA] AFEAIG LM 2APE G5
55 HeF FH I ARE o) &dA
olige A HE BW ol FUEY HE
ot B 2 w53 5, 899 AR
Ae 4% 5, 49% A2 gevdes 42 &
HEATL f3l 5 299 dANE ddsiAl &
£ & g

Lo

T
off o

& S 4BRSE 4B o
B8R, 4% 39

H287F 5 A §EI AEF 5 AGASE

. FHEE, F&, ok, 2, T,
F55F 2 #7194 4ER) 2 o]
7)) 59 ARFIHIEE HAEln 2 2
94 nadz gio Hrls] 2azk @,

Il Xz % gt

IE

1. MEAMH XM {2

FAEA ABY AFAHL 28 1, 28 2|
g7 2R d¥m(ANTE), FuAg 483}
F 2 Fade(Fe A 1, 2, 3 39 TF 59
SEdn(l @y 448, F572 &5 Jd9 24
AT (8T AE £2%) € 237 5 39
AR(nEE AAE)Y 478 AT FAR= 70|
FFol e FH Al 23HdBAe Ay HF R
F(FuAl FEZ)} 2 FEF TFF FA AA
(FulA] A 270 AHAM vizA H5Y9ES
fFASL Avtn A== 19919 69 30€d A
sdRed, /s Fade 944 2 FAEdgn 9
HAge] FRES 19919 69 22U Assiact.

AlEes B744(1986)0 B A oG ZHAIEH 9
Asta 7} 21H e REH Fdolg dAAE RN
1.51 &% 4719 F2}2H (poly ethylene) o]
HozRE % Im ZoldlAd FuE FZE A1&3)
o AFsAen, FI5 EAE Ardlde A8
g BEE A FAES 5L AN (HNOy &
1,000mie] disle] 10ml A& YR, ZE ABE
0~5 "C2 fFA=HE &4 Yo 4342 &
v 24 AAEE AX B4,

2. 23 B4 Wy

1) F20I2 55
TA(pH 4, 7, 9)22 AgAd A&
Fisher ScientificA}2] pH meter(AccumetR 925 U.

SA)R &FHsA.

2)
Sargent-Welch turbidimeter(m]#])2 10NTU

(nepholometric turbidity unit) & XFo 2 A3l

—269—



2389

3) Y=3sty ML (BOD)
BRAA A86-18T (VA3 A,

1986)9 #73E L
AN (+8R) o wehd 20°ColA 52 ¥
dotel 2 AT §ETULF Folz FFaGT.

4) 8813 M£R72H(COD)

3404 AL6-18X(RHH, 1986)9 BAHL
IBENYE W avE FwBunEoR
B tael Fg F3se AR

5) #H =5 (phenoles)
L85 FAEA WY (BAAE R, 1990)0] oat
4359,

8) FstMR

dutdoz APHn e FFEY BAY (]
2 %, 1983 %Y %, 19919 w3t} =, A
& 1.512 11 8% 2AqF(H=E 23A) 27
d 750ml ¥ {Nm ZZe CYEzzdg
(dichloromethane, ##&%<tE48) 80mlg} ¥ 3}

. Tison bridge(Sonsan)
Okkye stream

Final waste water discharge hole
of Kumi Industrial Estates 1l

Waekwan bridge
Gangjung reservior
. Kaejin(Koryong)

. Kachang lake

. Kongsan lake

OO U W

Distance between loci
1. - 2. :10 Km

- 3. 02Km

© 17 Km

135 Km

130 Km

2
2.
4.
5.

O U w

Olye stream ﬁb \
72 \
Night sog \Dusan'g” " ,A
kmtdmt,meyI
TR N
P
_]IF‘%JL_ ;M,MC_j L
| A\
,.JLEJDI Kumi Industria /
j[—é_’ ‘kd &musm//\
_ :Lﬂ kthg‘nver
%j ' /
[ / 905 10w
o (==

Fig. 2. Distribution of Kumi industrial estates and

sampling sites

—270—



Ad4(NaCl) 30mig 7isted 283 dZstA 39
Fxn 108 wHE g vEzevezs R
Na,S0,7} A9 % @2 of2x] (Whatman No. 2)
TAAA " Folgtm dol A& teAdel Ue F
S BFA7IHEA &3

FEHFo A =% i (n-haxane) §0mlE
Theted 47l 2% MEdn T f718WE S et
Hrt

°| &

e odu o

35°CelA Az AARAA AEEH7
(Yamato Scientific, RE 47)2 ®&3 & o3 A4
7h2=2 A8 HZAZ F ol4 E (acetone, FiF%
GEAL)E FHYS] 5ml o] old m9A AP
do g At = A5E ANFEE dstd 7 BA
AEE YHEEE Y& SRTFE o 2o wie
2 A8t

o] & 7Flulw| o] E (carbamate) ] A B AL
3mlE A8 3l olHNES F4AZ F oAE
o] EY (acetonitrile) S A &3] 3ml Po] &8 F
NRgdo 9.

Z} wokel #4477 R ENzdHL ® 13 2o
Bz gk ES] REF FEE A7IYAA thelot
A= (diazinon) 2 1.0ppm, u&}x]-&(parathion)
5.08ppm, ©a}x} 2 (malathion) 9.0ppm, MUE

Table 1. Analytical condition for residual pestisides

EX] & (fenitrothion}o] 1,01ppm ©| 5z, Zhud)o]
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(carbofuran)& 10ppm, 7}u}¥ (carbaryl) 13.
6ppm, ©|AZ27}H (isoprocarb)”t 10ppmo] L.
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g 54 ute R 4R (deuterium background
corrector) & 2tE HAFEF EFJ=A(L 551)=
A ® 29 2o zho= AHsA ppb(= ugl)
G2 gt

Specification Organophosphorouses Carbamates
Analytical Hewlett packard 5890 series [ HPLC(Waters Model 510)
facilities gas chromatograph
Detector NPD(nitrogen phosphorus-detector Tunable absorbance
UV 254nm detector
Column ov-17 H-Bondapak Cyg
Glass column(3mm x 1.8m)
Temperature(° C) Column: 200~250° C(increasing;4 C/min T )

Injection temp. 230° C
Detector temp. 250° C

Flow rate(m)l/min) Carrier: Ng; 21

Fuel: Hy; 20, Air; 120

Injection volume 3ul

1ml/min(Acetonitrile:
Hy0=6: 4(V/V)

5ul
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Table 2. Analytical condition for heavy metals
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Parameters Cd Pb Zn Fe Cu Mn Hg
Wave length(nm) 228.8 283.3 213.9 248.3 324.7 279.5 253.7
Lamp current(mA) 3 5 3 10 5 5 3
Analysis mode A-Bkg A-Bkg A-Bkg A-Bkg A-Bkg A-Bkg A-Bkg
Readout mode P/H P/H P/H P/H P/H P/H P/H
Integration time(sec) 8 4 8 4 4 4 4 :
Purge gas Argon Argon Argon Argon Argon Argon Argon
Temperature

program( C/sec)

Dry 110/50 110/50 110/50 110/50 110/50 110/50 110/50

Ash 225/20 550/30 425/30 900/30 750/30 600/40 275/10

Atomize 1000/10 1800/5 1500/10 2300/5 1800/5 2200/5 750/5
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Table 3. Aquatic quality of the Naktong river basin

Sampling sites Phenol (mg/) pH Turbidity (NTU) BOD (mg/) COD(mg/)
Ilstn bridge (Snsan) N.D 7.45 2.5 3.9 4.7
Okkye stream N.D 7.33 2.5 43 6.5
Final discharge hole of

Kumi Industrial Estates II N.D 9.49 150 207 199
Naktong bridge (Waekwan) N.D 7.55 3.0 2.9 4.3
Gangjung reservior N.D 7.82 3.8 3.3 4.5
Kaejin (Koryng) ND 7.45 5.0 6.4 12.5
Standard grade II

- 6.5~8.5 - 3 and less 3 and less

for Environmental Act

Standard grade III
- 6.5~8.5 - 6 and less 6 and less

for Environmental Act
N.D: not detect
Table 4. Contents of organophosphorous pesticides (unit; ppb = ug/h)
Sampling sites Diazinon Parathion Malathion Fenitrothion
Ilstn bridge 1.42 N.D N.D N.D
Okkye stream 6.95 ND N.D ND
Final discharge hole of

Kumi Industrial Estates II N.D N.D N.D N-D
Naktong bridge 0.32 ND N.D N.D
Gangjung reservior 0.13 N.D N.D N.D
Kaejin 0.05 N.D N.D N.D
Kachang lake N.D N.D N.D N.D
Kongsan lake N.D N.D N.D ND
Tap water N.D N.D N.D N.D
Standard for drinking water 20ppb 60ppb 250ppb 40ppb

N.D: not detect

A AR dolgleyd, AMAAME 12.34ppbel 2 Rou AEHAME ddE F&o] SAHANA
e YehlUATH(E 5). 0.18ppb, vl 23 HFEHF oA 0.79ppb,

AReA 0.09ppbel I W Fe] HEHALY AT
Ale E A5 HFAYGd 23 oM e HEHA
ggken, £4 58 Bx9d 3L EAFAL
don QFske £99 FA0 IFE A AY
A IV AQY AsuE H871EA £ 5ppbel



Table 5. Contents of carbamate pesticides

(unit: ppb = ug/l)

Sampling sites Carbofuran Carbaryl Isoprocarb
Ilstn bridge 4.50 N.D ND
Okkye stream 2.61 N.D N.D
Final discharge hole of

Kumi Industrial Estates I1 3.3 N.D N.D
Naktong bridge 2.66 N.D N.D
Gangjung reservior 2.65 N.D N.D
Kaejin 12.34 N.D N.D
Kachang lake N.D N.D N.D
Kongsan lake N.D N.D N.D
Tap water N.D N.D N.D
LDsp(in rats) 8mg/kg 500-700mg/kg 403-485mg/kg

N.D: not detect
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Table 6. Contents of heavy metal

(unit: ppb = ug/)

Sampling sites Cd Pb Zn Fe Cu Mn Hg
Ilstn bridge 0.22 2.0 17.45 11.81 5.22 4.41 N.D
Okkye stream 0.62 2.8 13.77 13.23 12.10 7.70 0.18
Final discharge hole of .

Kumi Industrial Estates If 0.58 3.5 21.69 26.14 23.44 8.57 0.79
Naktong bridge 0.50 2.0 17.97 22.83 6.69 5.85 N.D
Gangjung reservior 0.34 1.7 17.58 24.17 5.54 541 N.D
Kaejin 0.68 2.8 18.61 28.66 24.59 8.36 0.09
Kachang lake 0.15 14 13.81 4.33 4.71 2.46 N.D
Kongsan lake 0.20 1.5 20.56 4.41 4.46 3.05 N.D
Tap water 0.16 1.3 17.36 8.27 2.36 1.04 N.D
Standard for drinking water 10 100 1,000 300 1,000 300 N.D

N.D: not detect
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Fig. 3. Phenol concentration of Dasa and Naktong resevior for central water supply at first spillage from Kumi

industrial zone
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Fig. 4. Phenol concentration of Dasa resevior for central water supply at second spillage from Kumi industrial zone
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