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Environmental Occurrence of Persistent Organochlorines
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Abstract - Persistent organochlorine compounds (OCs) were determined in sediments
and bivalves from Gwangyang Bay. The concentrations of 2PCB, 2DDT, 2HCH and
S CHL in sediments were in the range of £.25~11.4ng g, 0.16~1.16 ng g !, nd~0.51 ng
g’!, and 0.05~0.79 ng g', respectively. The overall OCs concentrations in sediments
were below the effect range-median (ER-M) values for benthic organisms suggested by
NOAA (1991). Levels of PCB compounds are relatively lower than other industrialized
bays (Pusan Bay, Ulsan Bay, and Youngil Bay). OCs accumulated in bivalves were
higher than those in sediments. In bivalves, the concentration ranges of XPCB, 2DDT,
SHCH and SCHL were 9.97~31.7ng g, 7.34~22.6 ng g !, 0.49~2.0ng g', and 0.82~7.32
ng gL, respectively. Relatively high PCB concentrations in both environmental matri-
ces are found at the inner bay than the outer part, indicating that the sources of PCBs
were located inside the bay. DDT compound showed relatively high concentrations in
the vicinity of the mouth of river and urban area, whereas other organochlorine pesti-
cides show homogeneous distributions over the bay. Homologue profile of PCB com-
pounds shows that low-chlorinated congeners (especially, di-, tri- and tetra-) are
abundant in Gwangyang Bay, which is different from other areas in Korea.
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Fig. 1. Sampling locations of surface sediments (S1-523)
and bivalves (B1-B12) in Gwangyang Bay.
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Table 1. Summary of organcchlorine concentrations in
surface sediments and bivalves

Compound  Sediment (n=23) Bivalve (n=12)

IPCB 2.25~11.4(6.15+3.0® 9.97~31.7 (19.2+6.59)
2DDT 0.16~1.16 (0.43+£0.22) 7.54~22.6 (12.0+4.62)
X CHL nd~0.51(0.09+0.12) 0.49~2.0 (1.03+0.50)

ZHCH 0.05~0.79(0.4+0.21) 0.82~7.32(1.86+1.78)
HCB nd*~0.18 (0.03+0.05) nd~0.34 (0.08+0.12)
Dieldrin nd~0.06 (0.01+0.02) nd~0.41(0.14+0.16)
EndosulfanII nd~0.4 (0.05+0.09) nd~4.99 (1.67+1.40)

*min-max (mean +sd); "nd: not detected
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Fig. 2. The comparison of organochlorine concentrations
in sediments from the coast of Korea with sedi-
ment quality guidelines (SQG). Dieldrin and en-
drin compounds are not detected at 15 and 12 sta-
tions, respectively, which are not included in this
figure. X(ER-L, ER-M): Effect range low and effe-
ct range median values were suggested by NOAA
(1991). M TEC, MEC): Threshold effect concen-
tration and midrange effect concentration were
suggested by MacDonald et al. (2000).
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Table 2. Comparison of PCB concentrations® in sediments
from Gwangyang Bay with those from other

industrialized bays in Korea

Location Sediment Bivalve
Gwangyang Bay  0.61~1.97 (1.3)° 4.42~19.9(11.6)
Busan Bay* 5.71~199 (57.9)  90.4~252 (186)
Youngil Bay* 0.04~72.8(10.7) 17.2~534 (134)
Ulsan Bay* 2.06~22.3(8.51) 11.3~168(84.1)

2 sum of concentrations of 22 PCB congeners (IUPAC Nos. 8, 18,
28, 29, 44, 52, 66, 87, 101, 105, 110, 118, 128, 138, 153, 170, 180,
187, 195, 200, 206, 209); ® min-max (mean); ¢ Referred from
MOMAF (2002)
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Fig. 8. Spatial distributions of organochlorine compounds
in (a) surfaces sediments and (b) bivalves.
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Fig. 4. Average compositions of PCB homologues to total
PCBs.
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Fig. 5. Relationships between lipid contents and concen-
trations of organochlorine compounds in bivalves.
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