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[Introduction]

Polycyclic aromatic hydrocarbons
(PAHS), released to the environment _ «
from fuels incomplete combustion as =~ = ' ; West Nanao Bay
well as the leakage of petroleum | '
derivates, are hazardous pollutants with
adverse carcinogenic and/or mutagenic
potential.

Located in a remote rural area in
Ishikawa Prefecture, Nanao Bay is
renowned for the Oyster production. f
Kumaki, Otsu and Ninomiya rivers, with ...
different land usages in their courses, }
flow into the southwest part of the bay, e mae o ore e e
generating an estuary-like environment Flgl_Jre 1. Sampling points at West Nanao Bay, Noto
with shallow waters (23 m). In the north- Peninsula, Japan. May 2019 — September 2020
east part of the bay, a sandy seafloor, and
deeper waters (8—15 m) are characteristic. Due the embryogenic effects of PAHSs,
determination of concentrations and spatial distribution in seawater of West Nanao Bay is
essential to ensure the safety and sustainable oyster production.

In concreate, this study aims to elucidate (1) levels, (2) emission sources, (3) environmental
pathways and (4) ecological risks of PAHs in West Nanao Bay, Noto Peninsula, through the
seasonal monitoring of the spatial distribution, as well as phase partitioning, of PAHSs in
seawater. Seasonal sampling was conducted between May 2019 and September 2020. Water
quality parameters (e.g. salinity, turbidity, etc.) were recorded simultaneously on the field.

[Ep erimenth ]

Seawater (10 L) was collected from 15 sampling points and stored in stainless well-closed
containers to avoid PAHSs photodegradation and any residual contamination. PAHSs in seawater
samples were separated and concentrated as particle phase (> 0.5 um) and dissolved phase by
tandem filtration with GC-50 glass fiber filters and solid phase extraction Empore C18 disks.
Deuterated standards were used to adjust extraction recoveries. Samples were analyzed with a
HPLC-fluorescence detector. Chromatographic separation was performed using an Inertsil
ODS-P column at 30 °C. The mobile phase was a mixture of acetonitrile and water operated
under a gradient elution, starting at 55% and increasing to 99% acetonitrile over 6 min at a
flow rate of 1 mL min!

[Resultsa d Discussio ]

The annual all—points average X14PAHSs in surface seawater samples was 11.01 ng L, of
which 43.9% was particulate phase and 56 1% was dissolved phase. Based on the salinity and
turbidity spatial distribution, riverine runoffs were determined to be a major, and continues
transportation pathway of particulate PAHs towards the bay. Highest particulate PAHs and

,20,



turbidity were observed in the west area, the decrease towards the east area was the general
trend (Fig. 2, dark gray dotted and triangle-marked solid lines, respectively). Per-area-average
salinity (Fig. 2, circles-marked solid lines) had opposite trends. Poor correlation of salinity and
dissolved PAHSs in the surface layer was observed. That and river water samples at rain and
rainless periods suggest that dissolved PAHs would have same input routes as particulate PAHs
but within rain-dominated pulses. Furthermore, dissolved PAHSs did not follow significantly
change with depth even at stratified water columns. The results can be attributed to long
retention time of the water mass of the semi-enclosed bay. Based on [Flu] / [Flu + Pyr] and
[BaA] / [BaA + Chr] ratios, and a varimax rotated PCA, it was stablished that biomass
combustion was the principal source to the particulate phase and liquid fossil fuel combustion
to the dissolved phase. The risk coefficients (RQzi4pans (ncs)) (0-84.53) indicated that PAHs
represented a very low to low environmental risks in the surface layer. RQsi4pamns (ncs) (O-
174.04) in the vertical profiles indicated that PAHSs risks increase towards the bottom layer but
would still represent a very low to low environmental risks.

2019 2020
May August November February September

west central _east west central east west central east west _ central _east west  central _east
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Figure 2. Variations in particulate (£1aPAHgar, black) and dissolved (Z14PAHuiss, white) PAHS in
West Nanao Bay, Japan; May 2019—September 2020. Mean X14PAHarand X14PAHiss by area is
marked in dark and light gray, respectively. Mean turbidity (FTU) and salinity by area is marked
as triangles and circles, respectively.
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Figure 3. Schematic representation of spatial distribution of polycyclic aromatic hydrocarbons in
West Nanao Bay and their implication in environmental risks
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