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[bookmark: _Hlk130214805][bookmark: _Hlk130214872]Detailed information about the target OPEs are provided in Table S1. Reference standards of all eight OPEs namely: TCEP, TCIPP, TDCIPP, TPHP, EHDPP, tri-n-buty phosphate (TnBP), tri-m-tolyl phosphate (TMTP) and TBOEP as well as two internal (surrogate) standards (TBP-d27 and TPHP-d15), and 2,3,4,6-tetrachlorobiphenyl (PCB-62) used as a recovery determination (or syringe) standard (RDS) were purchased from Wellington Laboratories, (Guelph, ON, Canada). The purity of all analytical standards was ˃ 98 %, except TBOEP (˃ 94%). HPLC-grade solvents: acetone (ACE, 99.8 %), ethyl acetate (ETAC, 99.8%), n-hexane (HEX, 95%) and iso-octane (ISOC, 99.5%) were purchased from Fisher Scientific (Loughborough, UK) and Sigma-Aldrich (St Louis, MO, USA). Anhydrous sodium sulfate was purchased from Fisher Scientific (Loughborough, UK) and heated in a furnace for 4 h at 450 °C before use. Hypersep Florisil® SPE cartridges were purchased from Thermo Scientific (Rockwood, USA), with the nitrogen gas used for solvent evaporation purchased from BOC gases, United Kingdom.

Table S1: Names, abbreviations, formulas, and physicochemical properties of the target OPEs in the present study
	OPEs classification
	Name of target OPEs
	Acronym
	CAS#.
	Boiling Point (°C)
	Ρ (mmHg at 25°C)
	Molecular weight
	Log Koc (kg/L)
	Water solubility (mg/L at 25°C)
	Log KOW
	Density (kg/L) at 25°C

	Cl-OPEs
	Tris (2-chloroethyl) phosphate
	TCEP
	115-96-8
	210-220
	6.13x10-2
	285.49
	2.48
	7000
	1.43
	1.4

	
	Tris(2-chloroisopropyl) Phosphate
	TCIPP
	13674-84-5
	235-248
	9.23x10-3
	327.56
	3.05
	1.6x103
	2.59
	1.29

	
	Tris (1, 3-dichloro-2-propyl) phosphate
	TDCPP
	13674-87-8
	236-237
	2.86x10-7
	430.90
	2.35
	7
	3.65
	1.48

	Aryl-OPEs
	Triphenyl phosphate
	TPHP
	115-86-6
	370
	2.00x10-6
	326.28
	3.72
	4.59
	4.70
	1.2055

	
	2-Ethylhexyl diphenyl phosphate
	EHDPP
	1241-94-7
	232
	3.3x10-5
	362.40
	4.21
	1.9
	5.73
	1.090

	
	Tri-m-tolyl phosphate
	TMTP
	563-04-2
	260
	7.8x10-7
	368.4
	4.1x104
	-
	6.34
	1.150

	Alkyl-OPEs
	Tris (butoxyethyl) Phosphate
	TBOEP
	78-51-3
	255
	1.2x10-6
	398.47
	
	604
	3.75
	13.8

	
	Tri-n-butyl phosphate
	TnBP
	126-73-8
	289
	1.13x10-3
	266.31
	3.28
	280
	4.00
	0.98


Where: S = solubility (mg/L) in water at 25°C; P = vapor pressure (mmHg) at 25°C; log Kow = n-octanol: water partition coefficient; KOC=Organic carbon-water partition coefficient & MW = molecular weight. The data are compiled from databases (Pubchem, 2022) and Pantelaki and Voutsa (2019).



Table S2. Retention time, quantification and confirmation ions selected for target organophosphate esters (OPEs) and their deuterated IS.
	OPEs
	Abbreviation
	Retention time (min)
	Quantification ion (m/z)
	Confirmation ion (m/z)

	Deuterated IS
	d27-TnBP
	8.06
	103
	167

	Tri-n-butyl phosphate
	TnBP
	8.17
	99
	155

	Tris(2-chloroethyl) phosphate
	TCEP
	8.87
	249
	251

	Tris(2-chloroisopropyl) phosphate
	TCIPP
	9.10
	277
	279

	Deuterated IS
	d15-TPHP
	12.69
	342
	339

	Tris(1,3-dichloro-2-propyl) phosphate
	TDCIPP
	12.16
	        380.9
	   382.9

	Triphenyl phosphate
Tris(2-butoxyethyl) phosphate
	TPHP
TBOEP
	12.75
12.58
	326
124
	325
199

	2-Ethylhexyl diphenyl phosphate
	EHDPP
	12.99
	251
	250

	Tri-m-tolyl phosphate
	TMTP
	14.37
	368
	367

	RDS: 2,3,4,6 – Tetrachlorobiphenyl 
	PCB-62
	10.09
	291.9
	293.9



Table S3: Internal standard recovery, blank concentrations, and limit of detection (LOD) and limit of quantification (LOQ) of OPEs. 
	Target OPEs
	Calibration range (ng/µL)
	Linear (R2)
	Internal standard
	Range of IS Recovery (%) (mean ± SD, RSD %) (n=5)
	Target OPEs Recovery (%) (n=5) (Spiked at 50 ng/µL)
	Procedural Blanks (ng/g) (n=20)
	Instrument detection limit (IDL) (LOD) (ng/injection)
	LOQ (ng/injection

	TnBP
	0.05-0.75
	0.999
	d27-TnBP
	79.3 – 105 (89.5 ± 10.5, 11.7)
	90.4±8.21
	ND
	7x10-3
	0.95

	TCEP
	0.05-0.75
	0.998
	d27-TnBP
	79.3 – 105 (89.5 ± 10.5, 11.7)
	88.4±11.6
	0.29 ± 0.14
	3x10-3
	0.43

	TCIPP
	0.05-0.75
	0.997
	d27-TnBP
	79.3 – 105 (89.5 ± 10.5, 11.7)
	82.4±7.20
	ND
	3x10-3
	0.38

	TDCIPP
	0.05-0.75
	0.998
	d15-TPHP
	72.2 – 88.2 (80.6 ± 6.0, 7.42)
	99.8±6.71
	ND
	5x10-3
	0.57

	TPHP
	0.05-0.75
	0.996
	d15-TPHP
	72.2 – 88.2 (80.6 ± 6.0, 7.42)
	100.5±11.6
	ND
	3x10-3
	0.35

	EHDPP
	0.05-0.75
	0.998
	d15-TPHP
	72.2 – 88.2 (80.6 ± 6.0, 7.42)
	101.1±12.3
	ND
	2x10-3
	0.28

	TBOEP
	0.05-0.75
	0.999
	d15-TPHP
	72.2 – 88.2 (80.6 ± 6.0, 7.42)
	87.9 ± 7.95
	ND
	1.3x10-2
	1.59

	TMTP
	0.05-0.75
	0.982
	d15-TPHP
	72.2 – 88.2 (80.6 ± 6.0, 7.42)
	86.3 ± 6.71
	ND
	3x10-3
	0.40





Table S4: KMO and Bartlett’s test for the Ogun and Osun River
	KMO and Bartlett’s Test                                                    Ogun River
	Osun River

	Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
	.769
	0.716

	Bartlett’s Test of Sphericity
	Approx. Chi-Square
	123.217
	37.504

	
	Df
	21
	21

	
	Sig.
	<.001
	0.001



Table S5: Comparison of the concentrations of OPEs (ng/g dw) in the sediments from the two rivers with previous studies worldwide.
	Study locations and period
	TEP
	TPRP
	TIBP
	TNBP
	TEHP
	TPHP
	TMPP
	EHDPP
	TCEP
	TCIPP
	TDCIPP
	TBOEP
	∑OPEs
	Ref

	Ogun River, Nigeria, 2021
	-
	-
	-
	˂LOQ-LOQ
	-
	3.90-121
	-
	˂LOQ-32.1
	0.74-6.73
	5.00-46.1
	˂LOQ-114
	˂LOQ-1567
	13.1-2110
	Present study

	Osun River, Nigeria, 2021
	-
	-
	-
	˂LOQ-LOQ
	-
	0.02-2.61
	-
	˂LOQ-9.85
	6.71-48.3
	15.3-70.9
	˂LOQ-209
	˂LOQ-245
	247-589
	Present study

	Vaal River catchment, South Africa, 2017
	-
	-
	-
	˂LOQ-166
	˂LOQ—14.06
	˂LOQ-6.49
	-
	-
	˂LOQ-8.61
	˂LOQ-4.66
	˂LOQ-3.35
	3.53-125.9
	67.8-278
	Chokwe and Okonkwo, 2019

	Guangzhou, South China, 2016-2017
	-
	-
	-
	0.36-7.5
	16-3200
	1.0-29
	-
	0.42-1100
	0.30-5.8
	0.30-3.3
	0.75-47
	0.47-27
	17-4400
	Liang et al. 2021

	Lake Superior, USA, 2010-2013
	ND-0.39
	NA
	0.63-1.96
	NQ-1.36
	ND
	ND-1.04
	-
	ND-0.19
	ND-1.90
	ND-1.10
	ND-1.88
	ND-0.46
	0.80-5.80
	Cao et al. 2017

	Lake Michigan, USA, 2010-2013
	ND-NQ
	NA
	ND-0.59
	ND-1.86
	ND-0.17
	ND-0.91
	-
	ND-0.32
	ND-NQ
	ND-1.60
	ND-1.99
	ND-1.90
	0.44-17.6
	Cao et al. 2017

	Lake Ontario, USA, 2010-2013
	ND
	NA
	0.23-1.07
	0.22-7.62
	ND-8.38
	ND-9.03
	-
	ND-1.44
	ND-NQ
	ND-3.37
	ND-NQ
	ND-23.7
	1.38-47.8
	Cao et al. 2017

	Sanitary and ship canal, Chicago, USA, 2014
	-
	-
	-
	-
	29-250
	18-170
	-
	28-690
	13-44
	25-190
	-
	320-1600
	-
	Peverly et al. 2015

	Bagmati River, Nepal, 2014
	-
	-
	-
	5.04-320
	657-3020
	3.33-130
	-
	33.9-418
	10.9-38.3
	1.69-892
	3.89-8.93
	-
	983-7450
	Yadav et al. 2018

	Luoma Lake, Fanting and Yi River, China, 2016
	˂LOD-34.5
	-
	-
	˂LOD-0.05
	0.003-016
	˂LOD-0.03
	-
	˂LOD-0.14
	0.01-1.72
	˂LOD-0.11
	˂LOD-0.03
	˂LOD-0.001
	0.04-35.9
	Xing et al. 2018

	Yangtze River Estuary, China, 2017
	ND
	ND
	-
	ND-3.11
	ND-0.623
	ND-2.22
	-
	-
	0.113-2.43
	0.54-17.0
	ND-0.603
	ND-0.305
	0.977-19.0
	Ji et al. 2022

	Beibu Gulf, China, 2020
	n.d.~0.3
	n.d.~2.1
	n.d.~7.2
	n.d.~7.2
	n.d.~<LOQ
	n.d.~<LOQ
	n.d.~5.4
	n.d.~<LOQ
	n.d.~14.5
	n.d.~11.9
	n.d.~0.3
	-
	<LOQ~32.2
	Zhang et al. 2021

	Pearl River Delta, China, 2010 
	n.d.~9.5
	n.d.~2.3
	-
	n.d.~37
	0.9~56
	n.d.~253
	n.d.~11
	n.d.~5.1
	n.d.~58
	n.d.~185
	n.d.~10
	n.d.~46
	8.3~470
	Tan et al. 2016

	Pearl River, South China, 2015
	<MDL~0.52
	0.21~3.40
	3.5
	1.29~12.8
	0.15~26.7
	0.42~316.5
	-
	<MDL~2.38
	1.0-26.5
	2.27~186.3
	<MDL~6.05
	<MDL~19.7
	13.2~377.1
	Hu et al. 2017

	North Pacific and the Arctic Ocean, 2010
	-
	-
	0.047~0.55
	0.06~0.55
	-
	n.d.~0.10
	-
	-
	0.08~3.90
	0.94×10-3~0.46
	n.d.~0.16
	-
	0.16~4.66
	Ma et al. 2017

	Yellow sea and East China sea
	<MDL~20.4
	<MDL
	-
	<MDL~1.11
	0.08~0.66
	<MDL~0.32
	<MDL~0.075
	<MDL~0.26
	<MDL~5.87
	0.53~20.3
	<MDL~0.46
	<MDL~1.12
	1.66~28.7
	Chen et al. 2019

	Coast of LOS Angeles, 2007
	n.d.~251
	-
	n.d.~251
	n.d.~39.9
	n.d.~176
	n.d.~537
	n.d.~358
	-
	n.d.~17.0
	n.d.~13.6
	n.d.~18.5
	n.d.~180
	0.68~1064
	Li et al. 2019

	San Francisco Bay, 2014
	0.03~0.06
	<0.05
	-
	0.35~1.2
	2.3-20
	0.44~7.5
	<0.05
	0.1~1.5
	0.03~0.13
	0.26~1.6
	0.73~2.0
	0.51~4.8
	9.5~33
	Sutton et al. 2019

	Bohai and Yellow Seas, China, 2010
	-
	-
	0.008~1.11
	0.004~0.054
	0.008~3.44
	0.007~0.21
	-
	-
	0.007~0.67
	0.029~1.52
	0.002~0.054
	-
	0.083~4.55
	Mi et al. 2019

	Laizhou Bay, China, 2017-2018
	15.0a
	14.2 a
	11 a
	33.8 a
	32.1 a
	14.2 a
	-
	18.4 a
	7.4 a
	16.3 a
	20.1 a
	68.2 a
	304.2 a 
	Bekele et al. 2019

	Beibu Gulf, 2019
	-
	-
	0.6-5.7
	0.7-4.8
	<MLQ-0.4
	1.3-5.8
	n.d.
	-
	6.1-82.1
	13.9-92.5
	<MLOQ-1.7
	5.9-34.5
	32.9-227
	Zhang et al. 2020

	Liao River, North East, China, 2018
	0.56-11.4
	-
	0.30-12.7
	2.88-49.1
	1.36-20.2
	0.55-6.35
	0.53-11.1
	1.19-16.4
	1.15-30.1
	0.44-13.3
	0.48-27.7
	1.11-69.0
	19.7-234
	Luo et al. 2020

	Bohai Sea, China, 2011-2016
	ND-3.59
	-
	ND-125
	ND-25.7
	-
	ND-34.5
	ND-7.77
	ND-7.28
	ND-14.8
	ND-39.8
	ND-4.44
	ND-11.9
	1.76-169
	Liao et al. 2020


Note: ND: Not detected; NA: Not available; NQ: Not quantified; MDL: Method detection limit; MLOQ/LOQ: limit of quantitation
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Table S6: Concentrations of OPEs (ng/g dw) in sediment samples from the Ogun River
	Sample ID
	TnBP
	TCEP
	TCIPP
	TDCIPP
	TPHP
	EHDPP
	TBOEP
	TMTP
	

	ARA1
	˂0.60
	6.57
	21.2
	˂ 0.57
	16.7
	˂ 0.28
	˂ 1.59
	˂ 0.40
	

	ARA2
	˂0.60
	6.73
	21.0
	˂ 0.57
	24.7
	32.1
	˂ 1.59
	89.0
	

	ARA3
	˂0.60
	3.53
	15.6
	˂ 0.57
	14.3
	23.9
	1194
	˂ 0.40
	

	ARA4
	˂0.60
	5.27
	15.8
	˂ 0.57
	14.3
	24.3
	1022
	121
	

	ARA5
	˂0.60
	4.50
	21.7
	96.6
	14.4
	14.9
	1295
	104
	

	ARA6
	˂0.60
	3.41
	13.6
	˂ 0.57
	16.9
	˂ 0.28
	1205
	˂ 0.40
	

	ARA7
	˂0.60
	1.78
	10.6
	˂ 0.57
	10.1
	8.55
	1101
	51.5
	

	ARA8
	˂0.60
	3.68
	13.4
	˂ 0.57
	14.4
	24.5
	1353
	˂ 0.40
	

	ARA9
	˂0.60
	4.30
	15.3
	˂ 0.57
	15.2
	18.6
	1313
	13.2
	

	ARA10
	˂0.60
	3.71
	20.6
	114
	17.0
	22.3
	1563
	223
	

	ARA11
	˂0.60
	2.45
	12.9
	˂ 0.57
	13.3
	29.2
	1227
	˂ 0.40
	

	ARA12
	˂0.60
	3.34
	14.2
	48.8
	6.78
	11.1
	˂ 1.59
	˂ 0.40
	

	ARA13
	˂0.60
	2.05
	10.5
	˂ 0.57
	9.57
	10.4
	1089
	˂ 0.40
	

	ARA14
	˂0.60
	6.17
	20.2
	˂ 0.57
	17.3
	16.6
	1197
	˂ 0.40
	

	ARA15
	˂0.60
	2.04
	9.0
	˂ 0.57
	13.6
	13.8
	1567
	121
	

	ARA16
	˂0.60
	3.16
	17.3
	˂ 0.57
	18.3
	29.2
	1440
	˂ 0.40
	

	ARA17
	˂0.60
	3.55
	17.3
	12.04
	8.9
	13.8
	1377
	˂ 0.40
	

	ARA18
	˂0.60
	2.47
	13.0
	˂ 0.57
	13.5
	16.8
	1181
	115
	

	ARA19
	˂0.60
	2.05
	11.0
	˂ 0.57
	8.92
	8.95
	899
	27.4
	

	ARA20
	˂0.60
	3.02
	12.1
	˂ 0.57
	6.38
	13.7
	678
	˂ 0.40
	

	IRO1
	˂0.60
	4.45
	12.4
	˂ 0.57
	121
	22.4
	48.8
	166
	

	IRO2
	˂0.60
	2.66
	10.9
	14.92
	21.5
	28.0
	1260
	26.7
	

	IRO3
	˂0.60
	2.51
	8.54
	˂ 0.57
	14.7
	24.1
	1104
	˂ 0.40
	

	IRO4
	˂0.60
	1.48
	7.85
	˂ 0.57
	5.75
	˂ 0.28
	1503
	67.8
	

	IRO5
	˂0.60
	3.10
	12.4
	83.6
	11.7
	11.9
	1084
	12.8
	

	IRO6
	˂0.60
	2.09
	8.04
	7.96
	9.90
	14.6
	961
	23.0
	

	IRO7
	˂0.60
	2.07
	9.22
	3.22
	7.70
	11.1
	634
	64.4
	

	IRO8
	˂0.60
	2.08
	6.46
	7.78
	10.3
	9.34
	755
	˂ 0.40
	

	IRO9
	˂0.60
	0.97
	5.03
	2.94
	4.27
	4.48
	369
	29.4
	

	IRO10
	˂0.60
	1.59
	10.2
	7.56
	5.78
	7.22
	390
	0.40
	

	IRO11
	˂0.60
	2.09
	8.46
	7.04
	7.73
	10.3
	228
	63.8
	

	IR012
	˂0.60
	5.41
	12.7
	˂ 0.57
	16.5
	21.4
	1215
	153
	

	IRO13
	˂0.60
	0.74
	5.17
	5.13
	3.91
	5.17
	390
	9.56
	

	IRO14
	˂0.60
	2.60
	8.22
	˂ 0.57
	9.49
	16.4
	993
	˂ 0.40
	

	IRO15
	˂0.60
	2.07
	10.3
	4.76
	6.36
	10.3
	˂ 1.59
	67.5
	

	IRO16
	˂0.60
	1.49
	5.72
	˂ 0.57
	4.75
	6.04
	175
	˂ 0.40
	

	IRO17
	˂0.60
	2.17
	9.36
	˂ 0.57
	6.54
	14.3
	˂ 1.59
	124
	

	IRO18
	˂0.60
	2.62
	12.6
	˂ 0.57
	7.55
	10.4
	306
	˂ 0.40
	

	IRO19
	˂0.60
	3.23
	14.8
	8.61
	9.94
	10.6
	226
	˂ 0.40
	

	IRO20
	˂0.60
	2.31
	11.4
	˂ 0.57
	14.0
	13.0
	396
	˂ 0.40
	

	KARA_1
	˂ 0.60
	3.78
	13.5
	8.09
	9.02
	12.1
	36.7
	142
	

	KARA_2
	˂ 0.60
	6.55
	46.1
	˂ 0.57
	21.3
	˂ 0.28
	124
	˂ 0.40
	

	KARA_3
	˂ 0.60
	4.25
	14.2
	10.7
	16.5
	13.9
	77.3
	˂ 0.40
	

	KARA_4
	˂ 0.60
	4.17
	15.1
	10.5
	11.5
	˂ 0.28
	158
	˂ 0.40
	

	KARA_5
	˂ 0.60
	1.02
	5.72
	3.45
	4.36
	8.70
	35.2
	˂ 0.40
	

	KARA_6
	˂ 0.60
	3.31
	12.1
	˂ 0.57
	10.4
	19.1
	25.6
	˂ 0.40
	

	KARA_7
	˂ 0.60
	5.99
	14.3
	˂ 0.57
	14.5
	21.0
	75.1
	148
	

	KARA_8
	˂ 0.60
	3.09
	17.4
	˂ 0.57
	16.8
	19.0
	24.7
	89.2
	

	KARA_9
	˂ 0.60
	2.39
	11.0
	˂ 0.57
	8.42
	16.5
	68.6
	172
	

	KARA_10
	˂ 0.60
	1.77
	10.1
	˂ 0.57
	5.68
	9.51
	22.3
	124
	

	KARA_11
	˂ 0.60
	3.83
	14.1
	9.66
	11.8
	20.7
	24.1
	˂ 0.40
	

	KARA_12
	˂ 0.60
	2.31
	13.5
	11.5
	9.57
	17.0
	86.0
	˂ 0.40
	

	KARA_13
	˂ 0.60
	2.51
	13.0
	˂ 0.57
	8.23
	6.13
	59.7
	˂ 0.40
	

	KARA_14
	˂ 0.60
	3.96
	14.9
	10.6
	10.1
	15.1
	24.8
	˂ 0.40
	

	KARA_15
	˂ 0.60
	3.78
	23.1
	˂ 0.57
	15.9
	23.2
	35.8
	˂ 0.40
	

	KARA_16
	˂ 0.60
	2.71
	11.3
	5.40
	5.74
	8.63
	25.6
	86.6
	

	KARA_17
	˂ 0.60
	2.63
	9.84
	6.61
	11.2
	12.1
	25.2
	77.2
	

	KARA_18
	˂ 0.60
	1.97
	7.71
	˂ 0.57
	8.11
	12.6
	28.6
	˂ 0.40
	

	KARA_19
	˂ 0.60
	2.38
	10.4
	26.5
	10.4
	15.2
	13.5
	˂ 0.40
	

	KARA_20
	˂ 0.60
	2.18
	9.66
	˂ 0.57
	10.4
	14.8
	50.1
	94.0
	SOPEs

	Mean
	˂ 0.60
	3.10
	13.1
	9.12
	13.2
	14.2
	563
	43.7
	660

	Median
	˂ 0.60
	2.64
	12.4
	0.57
	10.4
	13.8
	337
	0.40
	378

	SD
	
	1.41
	6.0
	22.1
	14.9
	7.60
	560
	58.8
	671

	95th Percentile
	˂ 0.60
	6.18
	21.2
	50.5
	21.3
	28.0
	1443
	153
	1724

	Min
	˂ 0.60
	0.74
	5.0
	0.57
	3.9
	0.28
	1.59
	0.40
	13.1

	Max
	˂ 0.60
	6.73
	46.1
	114
	121
	32.1
	1567
	223
	2110

	DF (%)
	0
	100
	100
	42
	100
	92
	92
	48
	-






Table S7: Concentrations of OPEs (ng/g dw) in sediment samples from Osun River
	Sample ID
	TnBP
	TCEP
	TCIPP
	TDCIPP
	TPHP
	EHDPP
	TBOEP
	TMTP
	

	OSSED1
	˂0.60
	27.5
	25.8
	˂ 0.57
	0.39
	˂ 0.28
	128
	1.14
	

	OSSED2
	˂0.60
	20.7
	22.9
	˂ 0.57
	1.29
	˂ 0.28
	˂ 1.59
	0.60
	

	OSSED3
	˂0.60
	22.9
	24.2
	0.02
	1.14
	9.85
	˂ 1.59
	1.34
	

	OSSED4
	˂0.60
	32.9
	25.2
	˂ 0.57
	0.02
	˂ 0.28
	˂ 1.59
	0.10
	

	OSSED5
	˂0.60
	48.3
	70.9
	6.65
	0.83
	˂ 0.28
	˂ 1.59
	˂0.40
	

	OSSED6
	˂0.60
	19.5
	22.0
	˂ 0.57
	0.53
	1.96
	176
	˂0.40
	

	OSSED7
	˂0.60
	22.6
	24.3
	19.2
	0.50
	2.48
	245
	1.75
	

	OSSED8
	˂0.60
	22.4
	23.9
	0.59
	0.49
	2.15
	133
	0.42
	

	OSSED9
	˂0.60
	16.8
	22.2
	˂ 0.57
	0.53
	2.07
	130
	˂0.40
	

	OSSED10
	˂0.60
	20.1
	31.0
	˂ 0.57
	0.58
	3.19
	130
	˂0.40
	

	OSSED11
	˂0.60
	22.0
	28.9
	41.8
	0.54
	2.65
	136
	˂0.40
	

	OSSED12
	˂0.60
	32.1
	33.6
	209
	0.54
	2.89
	168
	2.15
	

	OSSED13
	˂0.60
	20.2
	29.0
	˂ 0.57
	0.49
	2.07
	146
	1.90
	

	OSSED14
	˂0.60
	6.71
	15.3
	˂ 0.57
	0.51
	2.54
	125
	1.88
	

	OSSED15
	˂0.60
	22.2
	20.0
	˂ 0.57
	0.58
	3.19
	130
	˂0.40
	

	OSSED16
	˂0.60
	13.1
	15.4
	0.56
	2.61
	2.45
	55.8
	1.56
	

	OSSED17
	˂0.60
	11.9
	21.6
	2.05
	1.67
	2.34
	80.0
	0.23
	

	OSSED18
	˂0.60
	18.8
	17.3
	˂ 0.57
	1.21
	˂ 0.28
	66.2
	˂0.40
	

	OSSED19
	˂0.60
	13.8
	16.7
	8.21
	2.29
	1.71
	123
	˂0.40
	

	OSSED20
	˂0.60
	14.6
	18.1
	˂ 0.57
	2.22
	1.74
	89.4
	˂0.40
	SOPEs

	Mean
	˂ 0.60
	21.5
	25.4
	14.7
	0.95
	2.24
	103
	0.83
	169

	Median
	˂ 0.60
	20.4
	23.4
	0.57
	0.56
	2.11
	126
	0.40
	174

	SD
	
	8.97
	11.8
	46.8
	0.72
	2.06
	65.9
	0.67
	137

	95th Percentile
	˂ 0.60
	33.6
	35.5
	50.1
	2.31
	3.53
	179
	1.92
	307

	Min
	˂ 0.60
	6.71
	15.3
	0.02
	0.02
	0.28
	1.59
	0.10
	24.7

	Max
	˂ 0.60
	48.3
	70.9
	209
	2.61
	9.85
	245
	2.15
	589

	DF (%)
	0
	100
	100
	45
	100
	75
	80
	55
	-





Table S8a: Pearson correlation coefficients between concentrations of target OPEs in sediment samples from the Ogun River
	Correlations

	OPES
	
	TCEP
	TCIPP
	TDCIPP
	TPHP
	EHDPP
	TBOEP
	TMTP

	TCEP
	Pearson Correlation
	1
	.850**
	-.040
	.696**
	.038
	-.116
	-.042

	
	Sig. (2-tailed)
	
	<.001
	.762
	<.001
	.773
	.379
	.749

	TCIPP
	Pearson Correlation
	
	1
	.008
	.581**
	-.061
	-.084
	-.104

	
	Sig. (2-tailed)
	
	
	.951
	<.001
	.642
	.524
	.429

	TDCIPP
	Pearson Correlation
	
	
	1
	-.151
	.054
	-.057
	.021

	
	Sig. (2-tailed)
	
	
	
	.250
	.679
	.664
	.874

	TPHP
	Pearson Correlation
	
	
	
	1
	.159
	.093
	.084

	
	Sig. (2-tailed)
	
	
	
	
	.226
	.480
	.523

	EHDPP
	Pearson Correlation
	
	
	
	
	1
	.055
	.169

	
	Sig. (2-tailed)
	
	
	
	
	
	.679
	.197

	TBOEP
	Pearson Correlation
	
	
	
	
	
	1
	-.038

	
	Sig. (2-tailed)
	
	
	
	
	
	
	.770

	TMTP
	Pearson Correlation
	
	
	
	
	
	
	1

	
	Sig. (2-tailed)
	
	
	
	
	
	
	

	**. Correlation is significant at the 0.01 level (2-tailed).






Table S8b: Pearson correlation coefficients between concentrations of target OPEs in sediment samples from the Osun River
	Correlations

	OPEs
	
	TCEP
	TCIPP
	TDCIPP
	TPHP
	EHDPP
	TBOEP
	TMTP

	TCEP
	Pearson Correlation
	1
	.790**
	.232
	-.428
	-.382
	-.419
	-.159

	
	Sig. (2-tailed)
	
	<.001
	.324
	.060
	.097
	.066
	.503

	TCIPP
	Pearson Correlation
	
	1
	.347
	-.263
	-.232
	-.346
	-.050

	
	Sig. (2-tailed)
	
	
	.134
	.263
	.326
	.135
	.835

	TDCIPP
	Pearson Correlation
	
	
	1
	-.018
	-.045
	.337
	.093

	
	Sig. (2-tailed)
	
	
	
	.939
	.852
	.146
	.698

	TPHP
	Pearson Correlation
	
	
	
	1
	.271
	.177
	.280

	
	Sig. (2-tailed)
	
	
	
	
	.248
	.455
	.232

	EHDPP
	Pearson Correlation
	
	
	
	
	1
	.407
	.356

	
	Sig. (2-tailed)
	
	
	
	
	
	.075
	.123

	TBOEP
	Pearson Correlation
	
	
	
	
	
	1
	.257

	
	Sig. (2-tailed)
	
	
	
	
	
	
	.273

	TMTP
	Pearson Correlation
	
	
	
	
	
	
	1

	
	Sig. (2-tailed)
	
	
	
	
	
	
	

	**. Correlation is significant at the 0.01 level (2-tailed).






	
Table S9a: Principal component analysis (after varimax rotation) showing contribution of statistically significant variables (in bold) for the Ogun River
	Rotated Component Matrixa
	

	
	Component
	

	
	1
	2
	3
	4
	Communalities

	TCEP
	0.950
	-0.019
	-0.098
	0.009
	0.913

	TCIPP
	0.909
	-0.154
	-0.093
	0.068
	0.864

	TPHP
	0.829
	0.217
	0.167
	-0.170
	0.791

	TMTP
	-0.065
	0.792
	-0.241
	-0.135
	0.708

	EHDPP
	0.076
	0.721
	0.274
	0.199
	0.641

	TBOEP
	-0.046
	-0.008
	0.937
	-0.066
	0.884

	TDCIPP
	-0.047
	0.032
	-0.060
	0.966
	0.941

	Eigen-value
	2.430
	1.220
	1.060
	1.030
	

	% of variance explained
	34.721
	17.431
	15.143
	14.711
	

	Cumulative (%)
	34.721
	52.152
	67.295
	82.007
	



Table S9b: Principal component analysis (after varimax rotation) showing contribution of statistically significant variables (in bold) for the Osun River
	Rotated Component Matrixa

	
	Component

	
	1
	2
	3

	TCIPP
	.926
	-.066
	.083

	TCEP
	.887
	-.277
	-.013

	TMTP
	.108
	.838
	.115

	TPHP
	-.274
	.642
	-.084

	EHDPP
	-.299
	.640
	.180

	TDCIPP
	.350
	-.006
	.842

	TBOEP
	-.468
	.232
	.762

	Eigen-value
	2.162
	1.658
	1.349

	% of variance explained
	30.883
	26.681
	20.278

	Cumulative (%)
	30.883
	57.564
	77.842





Table S10: RQ values in Ogun and Osun River Sediments
	
	Present study
	

	
	Median (MEC)
	Median RQ
	95th percentile (MEC)
	95th Percentile RQ
	

	OPEs
	Biota
	Endpoint
	Exposure time 
	Toxic effect 
	PNEC sediment (ng/g dw)
	RQ max (sediment)
	Ogun River
	Osun River
	 Ogun River
	Osun River
	Ogun River
	Osun River
	Ogun River 
	Osun River 
	Reference

	TCEP
	Zebrafish
	LC50
	96 hr
	mortality
	6100
	0.03
	2.64
	20.5
	0.0004
	0.0034
	6.18
	33.6
	0.0010
	0.0055
	Du et al. 2015

	 
	Daphnia magna
	EC50
	48 hr
	mortality
	11501
	0.01
	2.64
	20.5
	0.0002
	0.0018
	6.18
	33.6
	0.0005
	0.0029
	Cristale et al. 2013

	 
	Scededesmus subspicatus
	EC10
	48 hr
	growth rate
	1963
	0.08
	2.64
	20.5
	0.0013
	0.0104
	6.18
	33.6
	0.0031
	0.0171
	European commission, 2009

	TCIPP
	Zebrafish
	LC50
	96 hr
	mortality
	219
	5.94
	12.4
	23.4
	0.0566
	0.1068
	21.2
	35.5
	0.0968
	0.1621
	Du et al. 2015

	 
	Daphnia magna
	EC50
	48 hr
	mortality
	1318
	0.99
	12.4
	23.4
	0.0094
	0.0178
	21.2
	35.5
	0.0161
	0.0269
	Cristale et al. 2013

	 
	Daphnia magna
	NOEC
	21 d
	reproduction
	10380
	0.13
	12.4
	23.4
	0.0012
	0.0023
	21.2
	35.5
	0.0020
	0.0034
	European commission, 2009

	TDCIPP
	Zebrafish
	LC50
	96 hr
	mortality
	9.4
	2.03
	0.57
	0.57
	0.0606
	0.0606
	50.5
	50.2
	5.3723
	5.3404
	Du et al. 2015

	 
	Zebrafish
	LC50
	120 hr
	mortality
	157
	0.12
	0.57
	0.57
	0.0036
	0.0036
	50.5
	50.2
	0.3217
	0.3197
	Liu et al. 2013a

	 
	Zebrafish
	LC50
	90 hr
	mortality
	82
	0.23
	0.57
	0.57
	0.0070
	0.0070
	50.5
	50.2
	0.6159
	0.6122
	McGee et al. 2012

	 
	Daphnia magna
	EC50
	48 hr
	mortality
	174
	0.11
	0.57
	0.57
	0.0033
	0.0033
	50.5
	50.2
	0.2902
	0.2885
	Cristale et al. 2013

	 
	Zebrafish
	LOEC
	5 d
	mortality & malformations
	482
	0.04
	0.57
	0.57
	0.0012
	0.0012
	50.5
	50.2
	0.1048
	0.1041
	Dishaw et al. 2014

	 
	Daphnia magna
	NOEC
	21 d
	reproduction
	224
	0.09
	0.57
	0.57
	0.0025
	0.0025
	50.5
	50.2
	0.2254
	0.2241
	European commission, 2009

	TPHP
	Zebrafish
	LC50
	96 hr
	mortality
	538
	0.47
	10.4
	0.56
	0.0193
	0.0010
	21.3
	2.31
	0.0396
	0.0043
	Du et al. 2015

	 
	Zebrafish
	LC50
	96 hr
	mortality
	803
	0.32
	10.4
	0.56
	0.0130
	0.0007
	21.3
	2.31
	0.0265
	0.0029
	Du et al. 2015

	 
	Zebrafish
	LC50
	120 hr
	mortality
	15534
	0.02
	10.4
	0.56
	0.0007
	0.0000
	21.3
	2.31
	0.0014
	0.0001
	Liu et al. 2013a

	 
	Daphnia magna
	EC50
	48 hr
	mortality
	890
	0.28
	10.4
	0.56
	0.0117
	0.0006
	21.3
	2.31
	0.0239
	0.0026
	Cristale et al. 2013

	 
	Zebrafish
	NOEC
	21 d
	reproduction
	210
	1.2
	10.4
	0.56
	0.0495
	0.0027
	21.3
	2.31
	0.1014
	0.0110
	Liu et al. 2013b

	 
	Ankistrodesmus falcatus
	EC10
	5 d
	growth rate
	84
	3.0
	10.4
	0.56
	0.1238
	0.0067
	21.3
	2.31
	0.2536
	0.0275
	Verbruggen et al. 2005

	EHDPP
	Daphnia magna
	EC50
	48 hr
	mortality
	503
	0.57
	13.8
	2.11
	0.0274
	0.0042
	28
	3.53
	0.0557
	0.0070
	Cristale et al. 2013

	TBOEP
	Zebrafish
	LC50
	96 hr
	mortality
	8012
	0.02
	337
	126
	0.0421
	0.0157
	1442
	179
	0.1800
	0.0223
	Du et al. 2015

	 
	Zebrafish
	LC50
	120 hr
	mortality
	25668
	0.005
	337
	126
	0.0131
	0.0049
	1442
	179
	0.0562
	0.0070
	Han et al. 2014

	 
	Daphnia magna
	EC50
	48 hr
	mortality
	91156
	0.001
	337
	126
	0.0037
	0.0014
	1442
	179
	0.0158
	0.0020
	Cristale et al. 2013

	 
	Pimephales promelas
	LC50
	96 hr
	mortality
	31185
	0.004
	337
	126
	0.0108
	0.0040
	1442
	179
	0.0462
	0.0057
	Verbruggen et al. 2005

	TnBP
	Zebrafish
	LC50
	96 hr
	mortality
	1490
	0.04
	0.6
	0.6
	0.0004
	0.0004
	0.6
	0.6
	0.0004
	0.0004
	Du et al. 2015

	 
	Daphnia magna
	EC50
	48 hr
	mortality
	2287
	0.03
	0.6
	0.6
	0.0003
	0.0003
	0.6
	0.6
	0.0003
	0.0003
	Cristale et al. 2013

	 
	Scededesmus subspicatus
	EC10
	48 hr
	growth rate
	12576
	0.005
	0.6
	0.6
	0.0000
	0.0000
	0.6
	0.6
	0.0000
	0.0000
	Verbruggen et al. 2005

	 
	Phaeodactylum tricornutum
	EC50
	72 hr
	growth rate
	42
	1.5
	0.6
	0.6
	0.0143
	0.0143
	0.6
	0.6
	0.0143
	0.0143
	Liu et al. 2019

	TMTP
	-
	-
	-
	-
	-
	-
	0.4
	0.4
	 
	 
	153
	1.92
	 -
	-
	


NB: Values highlighted in red indicate OPEs posing moderate or high ecological risk. 
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	Fig. S1a: Dendrogram showing the cluster formation of OPEs in sediment samples from the Ogun River
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Fig. S1b: Dendrogram showing the cluster formation of OPEs in sediment samples from the Osun River

Fig. S2: Comparison of median OPEs concentrations (ng/g dw) in sediment from the Ogun and Osun rivers
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Fig. S3: Internal standard chromatogram
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Fig. S4: Internal standard chromatogram
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