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	Table S1:  The 16 PAHs with their abbreviations and specifications 
	

	Abb.
	PAH
	Molecular weight       
	CAS#
	Ring
	MW
	TEF*

	Nap
	Naphthalene    
	LMW
	91-20-3
	2
	128.17
	0.001

	Acy
	Ascenaphthylene
	LMW
	208-96-8
	3
	152.19
	0.001

	Ace
	Acenaphthene
	LMW
	83-32-9
	3
	154.21
	0.001

	Fl
	Fluorene
	LMW
	86-73-7
	3
	166.22
	0.001

	Phe
	Phenanthrene
	LMW
	85-01-8
	3
	178.23
	0.001

	Ant
	Anthracene
	LMW
	120-12-7
	3
	178.23
	0.01

	Flu
	Fluoranthene
	HMW
	206-44-0
	4
	202.26
	0.001

	Pyr
	Pyrene
	HMW
	129-00-0
	4
	202.26
	0.001

	BaA
	Benz(a)anthracene 
	HMW
	56-55-3
	4
	228.29
	0.1

	Chr
	Chrysene
	HMW
	218-01-9
	4
	228.29
	0.01

	BbF
	Benzo(b)f luoranthene
	HMW
	205-99-2
	5
	253.32
	0.1

	BkF
	Benzo(k)f luoranthene
	HMW
	207-08-9
	5
	253.32
	0.1

	BaP
	Benzo(a)pyrene 
	HMW
	50-32-8
	5
	253.32
	1

	DBA
	Dibenz(a,h)anthracene
	HMW
	215-58-7
	6
	278.35
	1

	BghiP
	Benzo (g,h,i) perylene
	HMW
	191-24-2
	6
	276.34
	0.01

	IND
	Indeno(1,2,3-cd)pyrene 
	HMW
	193-39-5
	6
	276.34
	0.1

	* (Nisbet and LaGoy, 1992).




	Table S2 Sampling coordinates

	Sites
	Latitude (N)
	Longitude (E)

	S1
	47.788016
	19.114344

	S2
	47.680858
	19.125760

	S3
	47.523438
	19.049630

	S4
	47.248683
	18.910842

	S5
	46.912084
	18.964844

	S6
	46.616233
	18.858203




	Table S3. Sources diagnostic ratios of PAHs in water Explanation of PAHs diagnostic ratios

	Ratio
	Range
	Source
	Calculated Ratios
	References

	LMW/HMW
	>1
	Petrogenic inputs (liquid fuel discharges)
	Winter = 2.26 > 1
Spring  = 1.70 > 1
Summer = 0.48 < 1
autumn= 1.60 >1
	(Baran et al., 2021; Yang et al., 2020)

	
	<1
	Pyrogenic - Combustion of solid fuel - natural sources such as biomass (grass and wood) and coal
	
	

	Flu/(Flu+Pyr)
	<0.4
	Petrogenic inputs (liquid fuel discharges)
	Winter = 0.42 ( 0.4-0.5)
Spring = 0.49 ( 0.4-0.5)
Summer = 0.36 < 0.4
Autumn = 0.45 ( 0.4-0.5)
	(Adeniji et al., 2019; Baran et al., 2021; Montuori et al., 2016)

	
	0.4-0.5
	Pyrolytic (burning of liquid fossil fuels and crude oil. vehicles)
	
	

	
	>0.5
	Pyrogenic - Combustion of solid fuel - natural sources such as biomass (grass and wood) and coal
	
	

	IND/(IND+BghiP)
	<0.2
	Petrogenic inputs (liquid fuel discharges)
	Winter = 0.48 ( 0.2-0.5)
Spring = 0.58 > 0.5
Summer = 0.35 (0.2-0.5)
Autumn = 0.41 ( 0.2-0.5)
	(Adeniji et al., 2019; Baran et al., 2021; Montuori et al., 2016)

	
	0.2-0.5
	Pyrolytic (burning of liquid fossil fuels and crude oil. vehicles)
	
	

	
	>0.5
	Pyrogenic - Combustion of solid fuel - natural sources such as biomass (grass and wood) and coal
	
	

	BaA/(BaA+Chr)
	<0.2
	Petrogenic inputs (liquid fuel discharges)
	Winter = 0.37 > 0.35
Spring = 0.45 > 0.35
Summer = 0.44 > 0.35
Autumn = 0.48 > 0.35
 
	(Adeniji et al., 2019; Baran et al., 2021; Howard et al., 2021; Montuori et al., 2016)

	
	
0.2-0.35
	Mixed sources (petrogenic / pyrogenic)
	
	

	
	>0.35
	Pyrogenic - Combustion of solid fuel - natural sources such as biomass (grass and wood) and coal
	
	

	BaP/(BaP+Chr)
	<0.4
	Petrogenic inputs (liquid fuel discharges)
	Winter = 0.35 < 0.4
Spring = 0.49 > 0.4
Summer = 0.62 > 0.4
Autumn = 0.55 > 0.4
 
	(Yunker et al., 2002)


	
	>0.4
	Pyrogenic - Combustion of solid fuel - natural sources such as biomass (grass and wood) and coal
	
	

	BaP/BghiP
	>0.6
	Petrogenic inputs (liquid fuel discharges)
	Winter = 0.95 > 0.6
Spring = 0.78 > 0.6
Summer = 0.68 > 0.6
Autumn = 1.19 >0.6

	(Barhoumi et al., 2019)

	
	<0.6 (non-traffic emission)
	Pyrogenic - Combustion of solid fuel - natural sources such as biomass (grass and wood) and coal
	
	







	Table S4 Sources diagnostic ratios of PAHs in sediments Explanation of PAHs diagnostic ratios

	Ratio
	Range
	Source
	Calculated Ratios
	References

	LMW/HMW
	>1
	Petrogenic inputs (liquid fuel discharges)
	Winter = 0.34 < 1
Spring  = 0.43 < 1
Summer = 0.39 < 1
autumn= 0.39 < 1
	(Baran et al., 2021; Yang et al., 2020)

	
	<1
	Pyrogenic - Combustion of solid fuel - natural sources such as biomass (grass and wood) and coal
	
	

	Flu/(Flu+Pyr)
	<0.4
	Petrogenic inputs (liquid fuel discharges)
	Winter = 0.32 < 0.4
Spring = 0.37 < 0.4
Summer =0.43  (0.4-0.5)
Autumn = 0.54 > 0.5 
	(Adeniji et al., 2019; Baran et al., 2021; Montuori et al., 2016)

	
	0.4-0.5
	Pyrolytic (burning of liquid fossil fuels and crude oil. vehicles)
	
	

	
	> 0.5
	Pyrogenic - Combustion of solid fuel - natural sources such as biomass (grass and wood) and coal
	
	

	IND/(IND+BghiP)
	<0.2
	Petrogenic inputs (liquid fuel discharges)
	Winter = 0.53 > 0.5
Spring = 0.37 (0.2-0.5)
Summer = 0.51 > 0.5
Autumn = 0.57 > 0.5
	(Adeniji et al., 2019; Baran et al., 2021; Montuori et al., 2016)

	
	0.2-0.5
	Pyrolytic (burning of liquid fossil fuels and crude oil. vehicles)
	
	

	
	>0.5
	Pyrogenic - Combustion of solid fuel - natural sources such as biomass (grass and wood) and coal
	
	

	BaA/(BaA+Chr)
	<0.2
	Petrogenic inputs (liquid fuel discharges)
	Winter = 0.39 > 0.35
Spring = 0.51 > 0.35
Summer=0.28 (0.2-0.35)
Autumn = 0.55 > 0.35
 
	(Adeniji et al., 2019; Baran et al., 2021; Howard et al., 2021; Montuori et al., 2016)

	
	
0.2-0.35
	Mixed sources (petrogenic / pyrogenic)
	
	

	
	>0.35
	Pyrogenic - Combustion of solid fuel - natural sources such as biomass (grass and wood) and coal
	
	

	BaP/(BaP+Chr)
	<0.4
	Petrogenic inputs (liquid fuel discharges)
	Winter   = 0.39 < 0.4
Spring    = 0.68 > 0.4
Summer = 0.52 > 0.4
Autumn = 0.70 > 0.4
 
	(Yunker et al., 2002)


	
	>0.4
	Pyrogenic - Combustion of solid fuel - natural sources such as biomass (grass and wood) and coal
	
	

	BaP/BghiP
	> 0.6
	Petrogenic inputs (liquid fuel discharges)
	Winter = 1.70  > 0.6
Spring = 1.1    > 0.6
Summer = 2.45 > 0.6
Autumn = 5.10 > 0.6

	

    (Barhoumi et al., 2019)

	
	< 0.6 (non-traffic emission)
	Pyrogenic - Combustion of solid fuel - natural sources such as biomass (grass and wood) and coal
	
	





	Table S5: Concentration range of 16 individual PAHs (ng/g dw) and toxicity guidelines

	PAHs
	ERL-ERM
	Range (ng/g dw)
	<ERL		
	≥ERL and   <ERM
	≥ERM

	
	
	Min      Max
	
	
	

	Nap
	160–2100
	14.01
	19.23
	✓
	
	

	Acy
	16–500
	11.67
	18.45
	Rest Seasons
	Winter, Spring
	

	Ace
	44–640
	11.20
	21.99
	✓
	
	

	FI
	19–540
	11.89
	23.30
	Rest Seasons
	Spring autumn 
	

	Phe
	240–1500
	14.58
	23.21
	✓
	
	

	Ant
	600–5100
	13.21
	24.85
	✓
	
	

	Flu
	85.3–1100
	8.99
	21.44
	✓
	
	

	Pyr
	665–2500
	11.40
	36.00
	✓
	
	

	BaA
	261–1600
	10.17
	32.88
	✓
	
	

	Chr
	384–2800
	16.16
	50.82
	✓
	
	

	BbF
	320–1880
	22.93
	42.62
	✓
	
	

	BkF
	280–1620
	26.31
	36.85
	✓
	
	

	BaP
	430–1600
	28.79
	52.47
	✓
	
	

	DBA
	63.4–260
	14.97
	42.42
	✓
	
	

	BghiP
	430–1600
	13.33
	33.81
	✓
	
	

	IND
	240-
	17.00
	29.38
	✓
	
	













	 Table S6: Parameters descriptions used for ILCR model  

	Parameter 
	Description 
	Unit 
	Adults
	Children
	References

	ABS
	Dermal-Absorption-Factor
	unitless
	0.13
	0.13
	(US EPA, 2011)

	AF
	Dermal-Adherence-Factor
	mg/cm2
	0.07
	0.2
	(US EPA, 2011)

	AT
	Average-Time (70years_365 days/year)
	Days
	25,550
	25,550
	(Soltani et al., 2015)

	BW
	Body-Weight
	Kg
	70
	15
	(US EPA, 2014)

	ED
	Exposure-Duration
	Years
	20
	6
	(US EPA, 2014)

	EF
	Exposure-Frequency
	days/year
	350
	350
	(US EPA, 2014)

	IR ingestion
	Ingestion-Rate 
	mg/day
	100
	200
	(US EPA, 2011)

	IR inhalation
	Inhalation-Rate
	 m3/day
	20
	10
	(Soltani et al., 2015)

	PEF
	Particular-Emission-Factor 
	m3/kg
	1.36×109
	1.36×109
	(US EPA, 2014)

	SA
	Dermal-Surface-Area-Exposure
	cm2
	5700
	2800
	(US EPA, 2014)
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