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Five organic chlorinated pesticides (OCPs) were monitored for the water samples in the Nakdong river basin.
Samples were collected from the 33 representative points and the 5 industrial complex discharge points over
6 sampling events. Heptachlor and trans-heptachlor epoxide were not detected for all samples while dieldrin
was detected once at the first sampling event. The measured concentrations of hexachlorobenzene and cis-hep-
tachlor epoxide for the representative sites ranged from N.D to 0.0057 ng/L and from N.D to 0.078 ng/L,
respectively. The levels of hexachlorobenzene and cis-heptachlor epoxide were N.D to 0.173 ng/L and N.D to
0.134 ng/L, respectively. It seems like that risk at the monitored level of organic chlorinated pesticide was not
serious. However, the maximum concentration of cis-heptachlor epoxide exceeded the water quality criteria
(WQC) of U.S EPA. The average concentrations of organic chlorinated pesticides for the industrial complex
discharge points were relatively higher than those for the representative sites of the Nakdong river, however,
the risk by industrial OCP discharge seems also not serious.
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cis-Heptachlor epoxide, trans-Heptachlor epoxide 5
A FEe 2k

2.2, x|
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S Ko7 ZHHo FYPEL, 5% dlethylether/n-
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Table 1. Representative sampling points in the Nakdong river basin

Water system Names Investigation points NO.
Andong 1 (Youngrak bridge) seonggokdong andong city 1
Banbyencheon 2-1  (Yoeungjeong bridge) yoengsangdong andong city 2
Yeocheon-1 (Samgang bridge) samgangri peuhngyangmyean yaecheongun 3
kyeongbuk
Daeseongcheon 3-1 (Seongjeo bridge) hyangseokri yeonggungmyean kyeonghuk 4
Younggang 2-1 malwuongri youngsunmyeon kyeongbuk 5
Byeongseongcheon-1 seungcheonwon byeongseongdond sangju city 6
Sangju 2 (Jungdong bridge) ganmuldong sangju city 7
Wicheon 6 (Wumul bridge) wumulri jungdongmyeon sangju city 8
Sangok (Iseon bridge) saenggokri seonsaneup gumi city 9
Gamcheon 2-1 (Namsan bridge) wonri seonsaneup gumi city 10
Nak- . )
dong Dalseong jukgokdong da§amyean dalseonggun daegu c1ty' 11
river Kumhogang 6 (Gangchang bridge) pahodong dalseogu daegu city 12
Whoicheon 2-1 gaekgiri wugokmyean goryeonggun kyeongbuk 13
Daeam-1 (Wugok bridge) daeamri gujimyean daegu city 14
Whoanggang 1-1 Daeyari namhamyean geochanggun kyeongnam 15
Whoanggang 5 (Cheongdeok bridge) samhakri cheongdeokmyean hapcheongon 16
Nak- kyeongnam
dong Youngsan (Bakjin bridge) youngsanri namjieup changsyeonggun kyeongnam 17
river Gyeonhogang 2 (Mukgok bridge) mukgokri danseongmyean sancheonggun kyeongnam 18
system Namgang 4-1 jangamri daesanmyeun hamangun kyeongnam 19
Samrangjin (Samrahgjin bridge) songjiri sanrangjineup milyang city 20
Milyanggang 3 (Sansang bridge) whaseongri samrangjineup milyang city 21
Gupo (Gupo bridge) gupodong bukgu pusan city 22
Hy(;i(z,rgsan Hyeongsangang 4 (Yeonil bridge) sangdodong namgu pohang city 23
Taewhoa - ;
river Hagseong (Hakseong bridge) sansandong namgu ulsan city 24
Whoiyagang 3 (Sangwhoi bridge) sampyeongri onsaneup euljugun ulsan city 25
Suyounggang 5 (Milrak bridge) suyoungdong suyounggu pusan city 26
Woangpicheon (Susan bridge) susanri geunnammyeon uljingun kyeongbuk 27
Youngdeok (Youngdeok bridge) namsandong youngdeokgun kyeonghuk 28
Others  Daejongcheon (Gugil bridge) gugilri yangbukmyeon kyeongju city 29
Gonyangcheon daejinri gonyangmyeon sacheon city 30
Namhae bongcheon (Iphyeon bridge sonsori namhaeeup namhaegun kyeongnam 31
Yeonchocheon-1 (Yeuncho bridge) dagongri yeonchomyeon geojae city 32
Jinjeoncheon (Jincheon bridge) oseori jincjeonmyeon masan city 33
Table 2. Sampling points for industrial complex discharge
Water River Name of industrial complex Investigation points NO.
system
Gumi industrial complex Gumi facilities management cooperation environmental 34
Nak- protection agency discharge point
dpng I(;I;Z Seongseo industrial complex Seongseo waste water disposal plant discharge point 35
nver oo Yangsan industrial complex =~ Waste water terminal disposal plant discharge point 36
system Daegu 3 industrial complex  Dalseo river sewage treatment plant discharge point 37
Jinju industrial complex Waste water terminal disposal discharge point 38
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G574 FAA-S] §7198A %R N FE
(hexachlorobenzene, dieldrin, heptachlor, cis-hepta-
chlor epoxide, trans-heptachlor epoxide)®] ZAFA}
heptachlor, trans-heptachlor epoxide= AZH A %3
2, dieldrin® 1x} ZAIAT AE= AT

. ZA4 3} hexachlorobenzene, cis-Heptachlor
epoxide= U9 AHA HAEFHE 8 seFo
2 IRIFAT. G577 FAY 7F 2AF AN F
719aA FeRe AME F= 52 Fig 19 YE}
RIbA=

Hexachlorobenzene®| A% HEF: 52 13 =
APl N.D.~0.044 ng/L, 23}l N.D.~0.028 ng/L,
334l N.D.~0.029 ng/L, 4314 0.011~0.047 ng/L,
52} ZAMlME AEo] HA| &AL, 63104l N.D.~
0.057 ng/LZ Yepsdth, =8 2AF 43}, hexachloro-
benzene?] F%= 2 N.D.~0.057 ng/Le] HHE B
AL, FpkS 0.013 ng/LE vepstth A4 vl 2
I 268A -] 7Y B2 T S BPoY A
2 fARE v 28 Bk B9 AE3S =AM
= F 2280 AlE S 13979] AlFlA Hexachloro-
benzeneo] 7Zo°] o] 60.96%2 AEWEZS et
Wt

A+A=E vl=t EPAQ rAIZlol=ERle] 285 5
717122 (DWEL) 0.03 mg/L$} vlwaha g e
9L & & glomln 2009d0] #|A]E National
Recommended Water Quality Criteria®] 0.28 ng/L}
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2 AHo] 2Fsh= #He UYERAIIAIRE A o= 7]
TA| oldtE YERTE SR, F57) 622 439
A7 WQC #HT} %2 755 BHlet], 5ol 3%
YA o] FExste] AL L] Fao] YEPE T U=
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QA A77F lE devt e AeE dddr 3K
7k National Primary Drinking Water Regulations'®
9] MCLMaximum Contaminant Level) 7]&<]
0.0002 mg/Le} v, A X QollAje] A At
e o g RIFI) $hA, o] AAAe} v
W& ¥, 9] Qiantang RiverolA+ N.D.~111.8
ngLe FE& B2om) AEo Okinawal Aja
River?] 4394+ N.D.~60ng/L, < 8.90 ng/Le]
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Table 3. Concentration levels for Hexachlorobenzene and cis-Heptachlor epoxide in water and comparison with other

study
. Conc.(ng/L)
Compounds Location gL Reference
Range Avr.
Nakdong River, Korea N.D.~0.057 0.013 This study
Hexachlorobenzene Yangtze River, China N.D.~22.16 3.42 Wu et al., 2009
Gomti River, India N.D.~38.36 6.4 Malik et al., 2009
Nakdong River N.D.~0.078 0.013 This study
. . Qiantang River, China N.D.~111.8 - Zhou et al., 2006
-Heptachl d ’ ’
Gs-Hiepraciion epoxite kinawa, Japan N.D.~60 8.90 Imo et al., 2007
Gomti River, India N.D.~56.01 6.25 Malik et al., 2009
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Fig. 1. Levels of OCPs in 33 representative sampling points in the Nakdong river basin.
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Fig. 2. Levels of OCPs in 33 industrial complex discharge
points in the Nakdong river basin.
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Eltth FUiAES S =S EPA AAEA A9} vlwshd
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Qe Lo AT gib Ao ey, HaHE TS
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=93 Dieldrin, Hexachlorobenzene & 271 &2-&
EPA QIAEAX9 15 F<EHTt %oy EPA IAIE
AX| Brks 9A Vel

HAPESFTEE A& AAEAX 9 vwshd cis-
Heptachlor epoxide= 4F& SIAEAR|9] 15 F<FHTt
EkoU A= RJIAIEAA 110 FEEThe 9 Y
Bl BEAESEES EPA QAEAXS vlwshd
cis-Heptachlor epoxide 35> EPA QIAEAR|9] 1/5
FERTE B9kou} EPA S1AIEA1%] Bl WAl et
st} 3, Hexachlorobenzene & EPA ¢l1A|&72]9]

O

1/10 S5k E9koL} EPA QRIEAX] 15 Hrh=
S vepet.

SRRl B3 Sl T HEAA
el Azt FAHA AhPEEwst 4

[€)
g=e glglor}, EPA Q4|

A Ht} #2 , H
=2 320 (is-Heptachlor epoxide® 1=t

4.4 B

2 AdFdXe= Gt 5 FHEY g8y I
MEAE 5 B 390 AR tHslel 7192
R 57 PEE PO 630 AH EAE A
sttt 2AME Y 37t A F91Y diZAAHdAM =
Hexachlorobenzene, Dieldrin, cis-Heptachlor epoxide
7} 7AZo°] HAt}. Hexachlorobenzene®| &% <
N.D.~0.057ng/Le WS BJF, FF-eS 0.017
ng/LE YERdth Dieldrin® 37] AFo)Awt Ao
HAom™, ND.~0.023ngLe] &S HIATh cis-
Heptachlor epoxide®] 739 N.D.~0.078 ng/Le] H$]
E HYT, Hagke 0.013 ng/L2 Yelgt) 3t w4
Ao A 5 A AT sdsA VA 3
o] AZo] Y=, 5% 52 Hexachlorobenzene
¢] 7% ND.~0173ng/Le] WS BHI, Hape

=

Table 4. Levels of detected OCPs and risk assessment for 33 representative points in the Nakdong river basin

Risk Calculated Human Risk EPA Human Health
Maxi- (;A\iere;ge Assessment!  Health Criteria (ug/L)  Assessment? Criteria (pg/L)
etection
Compounds mum i i

P Conc. Conc. max1 SVE water+ (w+o0) (w+o) Maxi SVE water+ (w+o) (w+o0)

(ugL) Mum el onism /5 /10 um et ganism /5 /10

Conc. Conc. Conc. Conc.

Dieldrin 2.30E-05 3.20E-04 3.86E-04 7.72E-05 3.86E-05 © © 5.20E-05 1.04E-05 5.20E-06
cis-Heptachlor 7.80E-05 1.30E-05 « <& 3.15E-04 6.30E-05 3.15E-05 @ ©O 3.90E-05 7.80E-06 3.90E-06

epoxide
Hexachlorobenzene 5.70E-05 1.30E-05

2.26E-03 4.52E-04 2.26E-04 ©

2.80E-04 5.60E-05 2.80E-05

Table 5. Levels of detected OCPs and risk assessment for 5 industrial complex discharge points

Risk Calculated Human Risk

EPA Human Health

Maxi- Average aqsessment!  Health Criteri (ug/) — Assessment? Criteria (ng/L)
Compounds mum detection - Mod A
Conc.  Conc. axl AV water+ (w+o0) (w+o) ax1- AV water+ (w+o0) (w+o)
(ngl) (ugly mum Det osm 5 g0 WD Det o omism 5 /10
Conc. Conc. Conc. Conc.
Dieldrin 1.80E-05 1.00E-06 3.86E-04 7.72E-05 3.86E-05 © 5.20E-05 1.04E-05 5.20E-06
cis-Heptachlor 1.34E-04 1.60E-05 & < 3.15E-04 6.30E-05 3.15E-05 @ © 3.90E-05 7.80E-06 3.90E-06
epoxide

Hexachlorobenzene 1.73E-04 4.20E-05

2.26E-03 4.52E-04 226E-04 © O 2.80E-04 5.60E-05 2.80E-05
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0.042 ng/LZ YeRt). Dieldrin®] 7%= Vi A-%
o] A&l HIA, T5 T2 0.018ng/LAt. cis-
Heptachlor epoxide®] 74-%- N.D.~0.134 ng/Le] 4=
S BT, HFEkS 0016 ngLE UERdT).
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cis-Heptachlor epoxide & 1= AT}. B3k, Tl
Ae] 739 AiFeR A EAREYE A

FEE 770l Wi vEhgot, S8y Bbases
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