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Table S1. Detailed information on retention time and transition ions of multiple reaction monitoring (MRM) mode for the determination of polychlorinated naphthalenes (PCNs) in our study
	
	Retention time (min)
	Quantifier 
(m/z)
	Qualifier
(m/z)

	Mono-CN
	
	
	

	CN 2
	13.8
	162.1→127.0
	162.1→76.9

	Di-CN
	
	
	

	CN 6
	16.7
	196.0→126.0
	196.0→160.9

	Tri-CN
	
	
	

	CN 13
	20.9
	230.0→159.9
	230.0→194.9

	Tetra-CN
	
	
	

	CN 28/36
	25.0
	266.0→195.9
	266.0→230.9

	CN 27
	25.5
	266.0→195.9
	266.0→230.9

	CN 48
	26.3
	266.0→195.9
	266.0→230.9

	CN 46
	27.7
	266.0→195.9
	266.0→230.9

	Penta-CN
	
	
	

	CN 52
	29.0
	300.0→229.8
	300.0→264.6

	CN 50
	30.3
	300.0→229.8
	300.0→264.6

	CN 54
	31.4
	300.0→229.8
	300.0→264.6

	CN 53
	32.1
	300.0→229.8
	300.0→264.6

	Hexa-CN
	
	
	

	CN 66/67
	36.2
	334.2→263.8
	334.2→298.8

	CN 64/68
	37.3
	334.2→263.8
	334.2→298.8

	CN 69
	37.6
	334.2→263.8
	334.2→298.8

	CN 63
	39.5
	334.2→263.8
	334.2→298.8

	CN 72 
	45.3
	334.2→263.8
	334.2→298.8

	Hepta-CN
	
	
	

	CN 73
	45.4
	367.9→297.8
	367.9→332.6

	Octa-CN
	
	
	

	CN 75
	53.0
	403.9→333.6
	403.9→368.6



Table S2. Results of quality control for the determination of PCN congeners in sediment samples using GC-MS/MS
	
	iLOQ a
(ng/g)
	Cali. range
(ng/mL)
	Linearity
	PB b
(ng/mL)
	RSD d
(%)
	Recovery (n=49)
(Average ± SD e, %)

	Target compounds
	
	
	
	
	
	

	CN 2
	0.0001
	0.1-500
	0.999
	0.14 ± 0.04
	0.43
	

	CN 6
	0.0001
	0.1-500
	0.999
	0.28 ± 0.11
	0.89
	

	CN 13
	0.0001
	0.1-500
	0.999
	NDc
	2.11
	

	CN 36/28
	0.0003
	0.1-500
	0.999
	0.12 ± 0.02
	1.13
	

	CN 27
	0.0002
	0.1-500
	0.997
	ND
	2.14
	

	CN 48
	0.0002
	0.1-500
	0.998
	ND
	1.01
	

	CN 46
	0.0002
	0.1-500
	0.997
	0.10 ± 0.02
	0.85
	

	CN 52
	0.0003
	0.1-500
	0.999
	ND
	1.23
	

	CN 50
	0.0003
	0.1-500
	0.999
	ND
	1.43
	

	CN 54
	0.0002
	0.1-500
	0.999
	ND
	2.14
	

	CN 53
	0.0004
	0.1-500
	0.995
	ND
	2.34
	

	CN 66/67
	0.0004
	0.1-500
	0.999
	ND
	3.16
	

	CN 64/68
	0.0004
	0.1-500
	0.999
	ND
	2.36
	

	CN 69
	0.0004
	0.1-500
	0.991
	ND
	2.43
	

	CN 63
	0.0003
	0.1-500
	0.999
	ND
	4.23
	

	CN 72
	0.0003
	0.1-500
	0.998
	ND
	5.01
	

	CN 73
	0.0006
	0.1-500
	0.999
	ND
	5.32
	

	CN 75
	0.0014
	0.1-500
	0.998
	ND
	6.77
	

	Internal Standards
	
	
	
	
	
	

	13C10-CN 27
	
	
	
	
	
	102 ± 17

	13C10-CN 42
	
	
	
	
	
	109 ± 20

	13C10-CN 52
	
	
	
	
	
	85 ± 13

	13C10-CN 67
	
	
	
	
	
	79 ± 15

	13C10-CN 73
	
	
	
	
	
	68 ± 12

	13C10-CN 75
	
	
	
	
	
	62 ± 10


a iLOQ = Instrumental limit of quantitation.
b PB = Procedural blank.
c ND = Not detected.
d RSD = Relative standard deviation of check standards.
e SD = Standard deviation.
Table S3. Comparison of mean concentrations (pg/g dry weight) of total polychlorinated naphthalenes (PCNs) in sediment from Ulsan and Onsan Bays and their inflowing streams and rivers with those reported for other studies
	Sampling locations
	Sampling years
	na
	Targeted PCN congeners
	Min-Max
	Mean
	Reference

	Liaohe River, China
	2010
	45
	Tri- to octa-CNs
	330-12,500
	4,400
	Li et al. (2016b)

	Great Lakes
	2012
	23
	Tri- to octa-CNs
	400-28,500
	10,340
	McGoldrick et al. (2018)

	Chenab River, Pakistan
	2013
	28
	Tri- to octa-CNs
	8940-414,000
	8,930
	Mahmood et al. (2014)

	Yellow River, China
	2014
	60
	Tri- to octa-CNs
	618-130,000
	7,100
	Li et al. (2017)

	East China Sea, China
	2014
	75
	Mono- to octa-CNs
	<LOQb-262,000
	77,000
	Liu et al. (2018)

	Laojie River, Taiwan
	2017
	3
	Tri- to octa-CNs
	408-1,470
	987
	Dat et al. (2019)

	Feitsui Reservoir, Taiwan
	2017
	6
	Tri- to octa-CNs
	12.0-55.0
	29.2
	Dat et al. (2019)

	Catalonian coast, Spain
	2017
	5
	Mono- to octa-CNs
	350-5,000
	2622
	Ayala-Cabrera et al. (2021)

	Yangtze River, China
	2019
	31
	Mono- to octa-CNs
	10-1,590
	-c
	Lei et al. (2022)

	Ulsan and Onsan Bays, Korea
	2014
	42
	Tri- to octa-CNs
	1.10-404
	75.4
	This study


an = sample numbers analyzed.
b<LOQ = less than limit of quantification.
c- = not available.


Table S4. Pearson’s correlation coefficents of PCN congeners in sediment from Ulsan and Onsan Bays and their inflowing rivers and streams of Korea
	
	CN 27
	CN 36/28
	CN 48
	CN 52
	CN 54
	CN 63
	CN 64/68
	CN 66/67
	CN 69
	CN 72
	CN 73
	ƩPCN
	TOC

	CN 36/28
	0.615***
	
	
	
	
	
	
	
	
	
	
	
	

	CN 48
	0.477**
	0.501**
	
	
	
	
	
	
	
	
	
	
	

	CN 52
	0.511**
	0.557***
	0.922***
	
	
	
	
	
	
	
	
	
	

	CN 54
	0.567***
	0.419**
	0.934***
	0.935***
	
	
	
	
	
	
	
	
	

	CN 63
	0.697***
	0.666***
	0.886***
	0.822***
	0.836***
	
	
	
	
	
	
	
	

	CN 64/68
	0.530***
	0.491**
	0.933***
	0.905***
	0.908***
	0.909***
	
	
	
	
	
	
	

	CN 66/67
	0.533***
	0.501**
	0.932***
	0.906***
	0.912***
	0.909***
	0.999***
	
	
	
	
	
	

	CN 69
	0.532***
	0.482**
	0.930***
	0.904***
	0.912***
	0.906***
	0.999***
	0.999***
	
	
	
	
	

	CN 72
	0.534***
	0.491**
	0.943***
	0.914***
	0.922***
	0.911***
	0.996***
	0.995***
	0.995***
	
	
	
	

	CN 73
	0.530***
	0.314*
	0.626***
	0.436**
	0.604***
	0.718***
	0.612**
	0.607**
	0.610**
	0.617***
	
	
	

	ƩPCN
	0.622***
	0.456**
	0.913***
	0.820***
	0.896***
	0.931***
	0.922***
	0.920***
	0.921***
	0.926***
	0.858***
	
	

	TOCa
	0.084
	–0.127
	0.319*
	0.126
	0.256
	0.328*
	0.255
	0.247
	0.254
	0.255
	0.625***
	0.446**
	

	GSb
	0.391*
	–0.052
	0.259
	0.166
	0.327*
	0.377*
	0.287
	0.278
	0.298
	0.289
	0.484**
	0.406**
	0.521***


*p < 0.05;**p < 0.01; ***p < 0.001.
aTOC=total organic carbon (%); bGS=grain size (µm). 


Figure S1. Diagnostic ratios of the concentrations of PCN congeners in sediment from Ulsan and Onsan Bays and their inflowing streams and rivers, Korea.
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