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Introduction

The Japan Sea is semi-enclosed marginal sea and plays an important role in a monitor for anthropogenic
pollutants from East Asia. Polycyclic aromatic hydrocarbons (PAHs) are one of the hazardous organics, and
mainly originate from imperfect combustion of fossil fuels and biomass, and petroleum (Yunker et al., 2002).
Hayakawa et al. (2016) revealed that the total PAHs in the southeastern Japan Sea in 2008 (9.4 ng L) was higher
than that of the northwestern region. The important pathway of the PAHs reach the Japan Sea are interpreted to
be the Tsushima Current and atmospheric transport. Little is known about the behavior of PAHs in the coastal
area of Japan Sea. The main objective is to illuminate the PAHs migration along the Tsushima Current in the

Japan Sea. We monitored the PAHs at Tsukumo Bay of Noto Peninsula.

Material and Methods

Surface water samples were collected on a monthly basis at Tsukumo Bay in the southern Japan Sea during
2014-2017. Water temperature and salinity were observed at the coastal site of the bay. Water sample of 10 L
was separated to dissolved and particulate phases using 0.5 um filter. After absorption of dissolved organics in
the C18 disk, dissolved and particulate PAHs ware extracted and analyzed by the HPLC. Ra-226 and Ra-228 in
water sample of 20 L were measured by ¥-spectrometry to estimate the contribution of seawater from the

Tsushima Current.

Results and discussion

The total PAHs in the surface water from the Tsukumo Bay varied from 0.68 to 2.95 ng L™! between 2014 and
2017, with the maximum value occurring in March 2015 (Figure 1.1). There is no seasonal variations which were
observed in the atmospheric PAHs at Noto Peninsula (Tang et al., 2015). The 65% of total PAHs were composed
of dissolved PAHs on average (Table 1.1). The mean total PAHs in 2017 was 1.20 ng L', which increased by 1.2
times in comparison to that in 2014 and 2015. These values were lower in comparison to the mean total PAHs at
the Japan Sea of 9.4 ng L' in 2008 (Hayakawa et al., 2016) and 8.5 ng L™! in 2010 (Chizhova et al., 2013).

The isomer pairs ratio of benz[a]anthracene (B[a]A) and chrysene (Chr) with 4 rings can be used as the
parameter for source estimation of the PAHs (Yunker et al., 2002). The ratios of (B[a]A)/(B[a]A+Chr) for the
dissolved PAHs in 2014, 2015, and 2017 were usually over 0.2 (Figure 1.1). The sources of dissolved PAHs in
were consider to be combustion products of biomass, coal, and petroleum, based on the isomer composition. We
will discuss the relation between the PAHs variations at Tsukumo Bay and contribution of seawater from the

Tsushima Current.



Conclusions

This study establishes the environmental behavior of PAHs in coastal area of the Japan Sea by monitoring the
dissolved and particulate PAHs at Tsukumo Bay of Noto Peninsula in Japan. The mean total PAHs in 2016 was
1.20 ng L™!, which increased by 1.2 times in comparison to that in 2014 and 2015. The main sources of dissolved

PAHs were consider to be combustion products based on the isomer composition.

Table 1.1 Concentrations of PAHs in surface water at the Tsukumo Bay during 2014-2017.

2014 2015 2017 2014-2017
Range Mean Range Mean Range Mean Range Mean
pAHs Dissolved phese 0.50-1.08  0.67 0.41-1.43 0.63 0.46-1.29 0.79 0.41-1.43 0.70
(ng L) Particulate phase 0.13-0.47  0.30 0.18-1.52 0.40 0.10-1.24 0.42 0.10-1.52 0.38
Total 0.69-155 0.97 0.70-2.95 1.03 0.68-1.72 1.20 0.68-2.95 1.08
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Figure 1.1 A: Temporal variations of surface water temperature (black circles) and salinity (gray circles) observed
every hour in the depth of 0.5 m at the coastal site of Tsukumo Bay during 2014-2017. B: The variations in
concentrations of PAHs and isomer pairs ratio of (B[a]A)/(B[a]A+Chr) (white circles) for dissolved PAHs in surface
water collected on a monthly basis at the Tsukumo Bay during 2014-2017. The ratio of (B[a]A)/(B[a]A+Chr)<0.2
implies petroleum leakage, while 0.2 to 0.35 implies petroleum combustion, and >0.35 implies biomass or coal
combustion for the PAHs source (Yunker et al., 2002).
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