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This study was carried out in order to produce the practical data that will be used for the management of
PCDD/DFs and DLPCBs. The data was produced by monitoring the marine environment and evaluating the
concentration levels and characteristics of the contaminants such as PCDD/DFs and DLPCBs. The 38 sediment
samples were collected from the southeastern coasts of Korea; Ulsan Bay, Busan Bay, Nakdong estuary and
Jinhae Bay which included Masan Bay. From the samples, the result of WHO4s-TEQ concentration of PCDD/
Fsand DLPCBs were observed as 2.46, 5.53, 2.20 and 17.70 pg WHOge-TEQ/g d.w. PCA analysis was carried
out for 17 congeners of PCDD/DFs such as 2, 3, 7, 8 isomers, and 12 DLPCBs congeners. The results of PC-
1, PC-2, PC-3 and PC-4 gpproximately accounted as 42%, 24%, 11%, and 8%, overall 85% from the sub-
stances in all area sites. Especialy, surface sediments of inner Masan Bay had a high and positive correlation
with PC-3, and had appropriate substances such as 1,2,3,4,6,7,8-HpCDD, 2,3,7,8-TeCDF, and OCDD. The pol-
Iution origins of PC-1 and PC-2 is estimated as general combustions, PC-3's origin is estimated to be aindustry,
and PC-4's origin seems to be the substances like PCP and CNP.
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Fig. 1. Map of the studied area showing the sampling sites.

Table 1. Description of coastal sediment samples

Sampling sites abbreviation Sample No. Analysis parameters
Ulsan harbor/estuar(A) UH 9 PCDD/Fs and dioxin like PCBs
Busan harbor/estuary(B) BH 3 PCDD/Fs and dioxin like PCBs

Nakdong river estuary(C) NE 11 PCDD/Fs and dioxin like PCBs
Jinhae estuary(D) JE 15 PCDD/Fs and dioxin like PCBs

N A 20029 3UFE 2003 79l AAES
. Ae sl EE H
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Fig. 2. Concentration levels(WHOq-TEQ pg/g dw) of PCDD/Fs and DLPCBs of surface sediments in each area.

Table 2. Average concentrations of PCDD/DF's and DLPCBs in coastal sediments(pg WHOg-TEQ/g dry sediment and pg/
g dry sediment).

Compounds / Area Ulsan (n=9) Busan (n=3) Nakdong (n=11) Jinhae (n=15)
Chlorinated dibenzo-p-dioxins
PCDDs WHO,-TEQ 0.828 1.937 0.595 4.692
Total PCDDs 252 410 72 522
Chlorinated dibenzofurans
PCDFs WHO98-TEQ 1.404 3.512 1.461 12.148
Total PCDFs 102 218 43 615
WHOy-TEQ(PCCD/DFs) 2.23 5.45 2.05 16.84
Total PCDD/DFs 355 628 115 1137
Non-ortho-substituted PCBs
WHO98-TEQ 0.221 0.008 0.224 0.723
Mono-ortho-substituted PCBs
WHO98-TEQ 0.004 0.070 0.018 0.140
DLPCBs WHOy-TEQ 0.225 0.078 0.242 0.863
PCDD/DFs+DLPCBs WHOy4-TEQ 2.46 5.53 2.20 17.70

Table 3. Comparison of sediment PCDD/Fs concentration measured in the study with literature values around world.

Concentration (pg/g dry weight)

Locations Reference
PCDDs PCDFs TEQs

This study* 22-1,544 35-4,610 0.5-87.1 This study
Korea Coastal Sediments 82-16090 47-56634 1.8-2482 Ok et al, (1999)
Ulsan, Pusan, Kwangyang estuary, The Korea 35-1,012 39.1-1,668 1.3-41.7 Moon et al, (2002)
Western Baltic Sea and Oder River Est. System 9-2,602 2-491 0.1-17.5 Dannenberg et al, (1997)
Umber Estuary, UK 1,915-2,777 a 738-1,054 a 14-24 Tyler and Millward, (1996)
Black Rock Harbour, Bridgeport, CT, USA 18,226-19,946 b 4,367-4,608 223-250 b Norwood et al, (1989)
New Bedford Harbour, MA, USA 1707-7564 b 258-7,543 b 10-761 b Norwood et al, (1989)
Chemieharbour, The Netherlands 2484-5752 39,123-89,395 434-923 Evers et al (1989)
St. Laurensharbour, The Netherlands 3670-31994 3,065-19,956 352-1,849 Evers et al (1989)
Frierfjorden, Norway 30,550-70,870  274,900-401,200 6,234-19,444 Oehme et al (1989)

a As sum of all congeners, b Congeners with non-detected values are not considered
* WHO-TEQ value was calculated using WHO-TEF constant from original data
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1,2,3,4,6,7,8-HxCDF
1,2,3,4,7,8-HxCDD
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF

Variance accounted
for characteristic

a
C‘()rmgo‘gf)s 1,2,3,7,8-PeCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD

1,2,3,7,8-PeCDD

PCB 105, PCB 118, PCB
156, PCB 157, PCB 81

1,2,3,4,6,7,8-HpCDD
2,3,7,8-TeCDF
OCDD
PCB 167
PCB 123
PCB 81

PCB 126, OCDF

2 Principal component analysis was conducted suing chromatographic peaks as variable, ® Moderately correlated (r > 0.5)

peaks were also included for PC-3 and PC-4
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