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Surface sediment samples collected from Busan coastal area of Korea were analyzed for molecular markers
of organic wastewater compounds, i.e., fecal sterols including coprostanol (COP) and nonylphenolic com-
pounds (NPs), to assess anthropogenic contamination and to characterize the main routes of wastewater to the
coast. Concentrations of COP, a marker of municipal wastewater contamination, ranged from 7.61 to 11,684
ng/g dry weight in sediments, while concentrations of NPs (nonylphenol, and nonylphenol mono- and di-ethox-
ylates), a marker of industrial wastewater contamination, ranged from 50.5 to 2,166 ng/g dry weight in sed-
iments. Their detection in all of the sediments indicates widespread pollution by wastewater. Moreover,
relatively high levels of COP and NPs in the present study suggest significant pollution by both urban and
industrial wastewater input, compared with previous results. The spatial distribution of COP levels was sta-
tistically similar to that of NPs, indicating that these compounds may have similar discharge points, transport,
mixing, and deposition in the coastal area. Levels of COP and NPs were much higher at stations close to the
ports, and rivers that pass through the urban center of Busan City. These results suggest that considerable
amount of wastewater compounds are discharged through direct input, combined sewer overflows, and urban

runoff to Busan Habor.
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Fig. 1. Sampling locations of marine sediments in Busan coastal area, Korea.
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Table 1. Summary on concentrations (ng/g dw) of nonylphenolic compounds and fecal sterols in sediments from Busan

coastal area of Korea

COP/(COP

NP NP,,,EO ZNP COP CHOA +CHOA) TOC (%)

North H. Range 16.4-620  26.7-1547  50.0-2166  7.61-11684 ND-13125 0.15-0.75  0.59-1.91
Mean 149 313 462 1567 2414 0.48 1.20

South H. Range  21.8-235 25.7-323 52.2-558  71.9-3022  278-8587  0.23-0.70  0.07-2.81
Mean 62.9 114 177 540 1667 0.43 0.86

Gamcheon . Range  30.3-110 38.7-304 83.4-414 130-759 502-2013  0.25-0.51  0.63-1.87
Mean 69.2 186 256 430 1225 0.36 1.22

Dadaepo H. Range 22.6-352  43.0-80.1 65.6-113 138-1079 384-967 0.37-0.66  0.61-1.08
Mean 29.6 56.3 85.9 467 726 0.47 0.86

Nonylphenol (NP), nonylphenol mono- & di-ethoxylates (NP, ,,EO), the sum of NP and NP,,,EO (2 NP), coprostanol

(COP), cholestanol (CHOA), total organic carbon (TOC).
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Fig. 2. Spatial distribution of nonylphenolic compounds (the sum of nonylphenol and nonylphenolic mono- & di-
ethoxylates), coprostanol, and coprostanol/(coprostanol+cholestanol) ratios in sediments from Busan coastal area
of Korea.
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Table 2. Levels (ng/g dw) of nonylphenol in sediments in comparison with other areas

Location Nonylphenol Reference
Busan Harbor, Korea 16-620 This study
Mokpo coast, Korea 4-580 Choi et al.??

Masan Bay, Korea 90-600 Li et al.®®
Kyeonggi Bay, Korea 5-1,100 Li et al.%?
Gusan coast, Korea 21-2,170 Lee et al.l?
Lake Shihwa, Korea 16-5,050 Li et al.?®, Choi et al.'¥
Ulsan Bay, Korea 13-5,770 5 =29
Nakdong River, Korea ND-56,700 Fapp=—=2)
STPs in the world <5-12,400 Hale et al3?
Federal aerospace research facilities <5-14,100 Hale et al.3?
Military shipyards <5-1,650 Hale et al®®
Civilian shipyards <5-5,260 Hale et al®®

Table 3. Levels (ng/g dw) of coprostanol in sediments in comparison with other areas

Location Coprostanol References
Busan Harbor, Korea 8-11,680 This study
Ulsan Bay, Korea 141-8,260 z =30
Masan Bay, Korea 31-1,310 Li et al.'®
Mokpo coast, Korea 43-7,900 Choi et al.2”
Jinhae Bay, Korea 76-3,960 z =20
Han River, Estuary, Korea 240-3,100 Hyun et al.>®
Lake Shihwa, Korea 30-2,200 Choi et al.'¥
Kyeonggi Bay, Korea 3-3,800 Li et al®?
Gamak Bay, Korea 13-600 Kim et al.'®
Gunsan Coast, Korea 8-245 Lee et al.l?
Tokyo Bay, Japan 48-240 Chalaux et al.>®
Southeastern water of Hong Kong 390-4,800 Jeng et al>®
Macao Estuary, China ND-920 Peng et al.’?
So Paulo Estuary, Brazil 410-4,360 Campos et al.>®

San Vicente Bay, Chile

ND-7,300 Mudge and Seguel®?
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