Pollution characteristics and Impacts of Organochlorine pesticides in the River Niger floodplain soils
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Supplementary Materials
SM 1: Assessment of potential ecological and human health risk of OCPs
The ecological hazard caused by OCPs in these floodplain soils was evaluated by comparison of the concentrations obtained with quality guidelines and the use of hazard quotient (HQ) approaches.  There are two sets of guideline for ecological risk assessment lay down by the National Ocean and Atmospheric Administration (NOAA). These include; (1) the threshold effect level (TEL) and the probable effect level (PEL) (MacDonald et al., 1996) and (2) the effect range low (ERL) and effect range medium (ERM) (Long and Morgan, 1991). The interpretation of these guidelines is as follows; Concentration < ERL or < TEL= contaminant will seldomly produces ecological risks; concentrations > ERL but <ERM or > TEL but < PEL= contaminant will intermittently produce ecological risk   and concentration > ERM or PEL= contaminant frequently produce ecological risk. 
For the HQ approach, equations (1) and (2) were applied to obtain the TEC-HQ and PEC-HQ respectively (Khairy et al., 2012).
		(1)

		(2)
The TEC and PEC values used in this study were derived from the consensus based sediment quality guidelines (McDonald et al., 2000) (Table S 1). TEC refers to the concentration below which no harmful effect is observed, while PEC refers to the concentration above which harmful effects occur more frequently. A value of TEC-HQ > 1 indicate that there is serious ecological risk while TEC HQ < 1 for a given pollutant, suggests rare adverse ecological effects with respect to the pollutant. PEC-HQ > 1 indicates frequent deleterious ecological risks to soil biota. However, for TEC-HQ> 1> PEC-HQ, adverse ecological effects are possible but less frequent than the previous level (Aly Salem et al., 2013).
The risk posed to human health by OCPs in these soils was assessed based on equations (3) to (10). The risk assessment was based on the specified equations and exposure conditions by the US EPA. The The hazard index (HI) otherwise referred as non-carcinogenic and total cancer risk (TCR) also known as Incremental lifetime carcinogenic risk (ILCR) were obtained using equations (3) - (7) and (8) – (11) respectively (USEPA, 2009).
Hazard index (HI) = + HQ dermal			                        (3)
HQ = 								                 (4)
					                 (5)
		                                                      (6)

	                                          (7)

TCR = + + RiskDermal	                                                                         (8)

				                         (9)


				                         (10)


	                         (11)


Where  CDIing, CDIinhand CDIDerm  represents the chronic daily intake for ingest, inhalation and dermal contact pathways respectively and CRing, CRinh and CRDerm were used to designate the carcinogenic risks arising from ingestion, inhalation and dermal contact pathways respectively. Table S 1 and S2 provide information on the specified variables associated with the assessment of human health risk.  Generally, HI value > 1 suggests adverse non-carcinogenic risk and TCR value > 1.0 x 10-6 suggests carcinogenic risk (USEPA, 2010).  The qualitative significance of the TCR values is categorized as follows:  TCR ≤ 10−6  - very low;  TCR = 10−6 to 10−4- low; TCR = 10−4 to 10−3- moderate;  TCR = 10−3 to 10−1 –high and TCR ≥ 10−1-very high.















Table S1: 	Values of toxicological parameters of the investigated OCPs used for health risk assessment  
	OCPs
	Oral Ingestion Reference Dose (RfDo)
	SFOing (mg/kg/d)
	IUR (μg/m3)
	GIABS
	ABS
	TEC
	PEC

	p, p'- DDE
	
	3.4 x 10-1
	9.7 x 10-5
	1
	0.1
	3.2
	31

	p, p'- DDD
	
	2.4 x 10-1
	6.9 x 10-5
	1
	0.1
	4.9
	28

	p, p'- DDT
	5.0 x 10-4
	3.4 x 10-1
	9.7 x 10-5
	1
	0.03
	4.2
	63

	α-HCH
	
	6.30
	1.8 x 10-3
	1
	0.1
	6.0
	100

	β-HCH
	
	1.80
	5.3 x 10-4
	1
	0.1
	5.0
	210

	γ-HCH
	3.0 x 10-4
	1.10
	3.1 x 10-4
	1
	0.04
	3.0
	5.0

	δ-HCH 
	
	1.80
	5.1 x 10-4
	1
	0.1
	
	

	Heptachlor
	5.0 x 10-4
	4.50
	1.3 x 10-3
	1
	0.1
	
	

	Heptachlor epoxide
	1.3 x 10-5
	9.10
	2.6 x 10-3
	1
	0.1
	2.5
	16

	Endosulfan I
	6.0 x 10-3
	
	
	1
	0.1
	
	

	Endosulfan II
	6.0 x 10-3
	
	
	1
	0.1
	
	

	Endosulfan sulfate
	
	
	
	
	
	
	

	Aldrin
	3.0 x 10-5
	1.7 x 101
	4.9 x 10-3
	1
	0.1
	2.0
	80

	Dieldrin
	5.0 x 10-5
	1.6 x 101
	4.6 x 10-3
	1
	0.1
	1.9
	62

	Endrin
	3.0 x 10-4
	
	
	1
	0.1
	2.2
	207

	Endrin aldehyde
	
	
	
	
	
	
	

	Methoxychlor
	5.0 x 10-3
	
	
	1
	0.1
	
	

	Endrin ketone
	
	
	
	
	
	
	

	α-Chlordane
	5.0 x 10-4
	3.5 x 10-1
	1.00 x 10-4
	1
	0.04
	3.2
	18

	γ-Chlordane
	5.0 x 10-4
	3.5 x 10-1
	1.0 x 10-4
	1
	0.04
	3.2
	18

	Reference 
	USEPA
(2012)
	USDOE (2011)
	USEPA, (2010)
	USEPA (2011)
	USEPA (2011)
	MacDonald et al. (2000)
	MacDonald et al. (2000)













Table S2: Definitions and values of variables for human health risk assessment of OCPs in soils 
	Variables 
	Unit
	Definition 
	Values
	References 

	
	
	
	Child 
	Adult
	

	CUCL95%
	ng g-1
	OCPs concentration in soils
	
	
	

	AF
	mg/cm2
	Soil to skin adherences factor 
	0.2
	0.07
	USEPA, 2011

	BW
	Kg
	Average body weight 
	15
	60
	Ehigbor et al. (2020)

	ED
	Year
	Exposure duration
	6
	30
	USEPA, 2001

	EF
	day/yr
	Exposure frequency 
	350
	350
	USEPA, 2001

	ET
	hr/day
	Exposure time
	8
	8
	USEPA, 1989

	IngR 
	mg/day
	Ingestion rate 
	200
	100
	USDOE, 2011

	InhR
	m3/day
	Inhalation rate
	12
	50
	USDOE, 2011

	SA
	cm2/event
	Skin surface area
	2800
	5700
	USDOE, 2011

	ATnc 
	D
	Averaging time for non-carcinogenic 
	ED x 365
	USDOE, 2011

	ATca
	d 
	Averaging time for carcinogenic
	LT x 365
	USDOE, 2011

	LT
	Year 
	Lifetime
	55 years
	WHO, 2018

	PEF
	m3/kg
	Soil to air particulate emission factor 
	1.36 x 109
	USDOE, 2011

	RfDo
	(mg/kg/d)
	Oral reference dose
	Contaminant specific
	Table S1

	SFO
	(mg/kg/d)
	Oral slope factor
	Contaminant specific
	Table S1

	IUR
	(μg/m3)
	Inhalation unit risk
	Contaminant specific
	Table S1
























Table S3: OCPs concentrations (ng g-1) in the floodplain soils at 0-15 cm Depth
	
	FP1
	FP2
	FP3
	FP4
	FP5
	FP6
	FP7
	FP8
	FP9
	FP10
	FP11
	FP12
	FP13

	α-HCH
	ND
	ND
	ND
	ND
	ND
	ND
	0.1
	ND
	13.6
	ND
	13.9
	2.0
	2.0

	β-HCH
	0.1
	ND
	ND
	ND
	ND
	0.1
	0.1
	ND
	9.0
	91.5
	14.5
	1.5
	1.3

	γ-HCH 
	ND
	ND
	ND
	1.3
	1.2
	0.7
	ND
	ND
	1.7
	26.0
	3.7
	3.1
	1.5

	δ-HCH 
	ND
	6.1
	1.4
	0.7
	11.4
	0.3
	ND
	ND
	10.0
	27.0
	84.8
	14.4
	1.2

	∑HCHs
	0.1
	6.1
	1.4
	2.0
	12.5
	1.1
	0.2
	0.0
	34.2
	144
	117
	21.0
	5.9

	p,p'-DDE 
	ND
	ND
	ND
	1.5
	ND
	0.9
	0.1
	13.1
	9.2
	60.7
	6.9
	0.3
	1.6

	p,p'-DDD 
	ND
	ND
	ND
	ND
	7.2
	0.5
	0.2
	1.6
	12.6
	50.7
	3.8
	2.0
	0.5

	p,p'-DDT 
	ND
	ND
	ND
	0.4
	7.3
	11.7
	0.1
	0.8
	4.3
	69.1
	6.0
	1.3
	0.8

	∑DDTs
	0.0
	0.0
	0.0
	1.9
	14.5
	13.1
	0.4
	15.5
	26.0
	180
	16.7
	3.6
	2.9

	α-Chlordane
	2.1
	1.3
	1.2
	15.0
	19.3
	0.9
	ND
	2.2
	4.4
	24.6
	7.5
	0.6
	0.8

	γ-Chlordane
	0.2
	1.4
	1.1
	4.4
	16.3
	0.4
	0.1
	ND
	19.9
	22.9
	9.1
	1.3
	0.5

	Heptachlor
	1.8
	ND
	0.5
	ND
	6.7
	9.1
	ND
	ND
	14.5
	0.1
	0.6
	15.7
	0.3

	Heptachlor Epoxide
	0.9
	0.4
	0.9
	54.3
	8.2
	2.3
	ND
	ND
	17.0
	20.9
	6.9
	1.2
	0.8

	Metoxychlor
	6.0
	ND
	1.0
	0.7
	0.7
	0.9
	0.3
	0.4
	1.6
	6.7
	8.5
	1.3
	0.3

	∑Chlordanes
	11.0
	3.1
	4.7
	74.4
	51.1
	13.6
	0.4
	2.7
	57.3
	75.2
	32.6
	20.0
	2.7

	Endosulfan I
	2.4
	1.4
	1.2
	0.4
	66.1
	0.3
	0.6
	1.3
	19.3
	20.3
	5.1
	0.8
	0.1

	Endosulfan II
	ND
	ND
	ND
	ND
	ND
	0.2
	ND
	ND
	3.9
	62.1
	8.4
	ND
	ND

	Endosulfan Sulfate
	ND
	9.0
	ND
	0.9
	ND
	0.9
	0.2
	33.2
	6.8
	0.8
	18.2
	0.7
	3.4

	∑Endosulfans
	2.4
	10.4
	1.2
	1.2
	66.1
	1.4
	0.8
	34.4
	30.0
	83.2
	31.7
	1.5
	3.5

	Aldrin
	ND
	0.4
	ND
	3.4
	3.5
	0.2
	ND
	ND
	11.0
	0.5
	12.7
	1.5
	ND

	Dieldrin
	ND
	ND
	ND
	27.1
	ND
	0.5
	0.1
	ND
	12.5
	22.6
	21.8
	1.1
	0.6

	Endrin
	ND
	ND
	ND
	2.0
	ND
	1.5
	1.3
	ND
	ND
	43.1
	6.7
	0.8
	0.8

	Endrin Aldehyde
	ND
	0.9
	1.3
	18.8
	1.7
	6.4
	1.8
	9.8
	14.7
	42.5
	17.7
	1.0
	1.0

	Endrin Ketone
	1.7
	0.6
	0.5
	ND
	0.5
	1.3
	ND
	ND
	1.1
	0.2
	0.7
	ND
	0.8

	∑Drins
	1.7
	1.9
	1.9
	51.3
	5.6
	9.9
	3.3
	9.8
	39.4
	109
	59.6
	4.5
	3.3

	∑20 OCPs
	15.2
	21.6
	9.2
	131
	150
	39.1
	5.0
	62.4
	187
	592
	257
	50.6
	18.3





























Table S4: OCPs concentrations (ng g-1) in the floodplain soils at 15-30 cm Depth
	
	FP1
	FP2
	FP3
	FP4
	FP5
	FP6
	FP7
	FP8
	FP9
	FP10
	FP11
	FP12
	FP13

	α-HCH
	ND
	ND
	0.8
	ND
	ND
	ND
	ND
	ND
	1.1
	0.3
	9.3
	3.1
	0.8

	β-HCH
	ND
	ND
	0.4
	ND
	ND
	ND
	ND
	ND
	ND
	1.1
	11.2
	17.4
	1.4

	γ-HCH 
	ND
	ND
	0.1
	ND
	ND
	17.7
	ND
	ND
	12.4
	1.6
	13.6
	19.7
	8.9

	δ-HCH 
	0.5
	ND
	0.1
	1.4
	1.1
	ND
	1.7
	ND
	6.3
	0.6
	35.0
	13.1
	7.4

	∑HCHs
	0.5
	0.0
	1.4
	1.4
	1.1
	17.7
	1.7
	0.0
	19.8
	3.5
	69.1
	53.3
	18.5

	p,p'-DDE 
	ND
	ND
	0.2
	ND
	ND
	26.2
	ND
	ND
	15.2
	0.4
	5.8
	1.7
	1.5

	p,p'-DDD 
	74.0
	ND
	0.1
	0.1
	ND
	18.9
	0.3
	1.0
	4.6
	8.5
	9.7
	7.8
	6.2

	p,p'-DDT 
	ND
	ND
	0.1
	20.6
	0.2
	ND
	0.6
	1.5
	17.6
	0.4
	11.3
	2.4
	3.6

	∑DDTs
	74.0
	0.0
	0.4
	20.8
	0.2
	45.1
	0.9
	2.5
	37.5
	9.3
	26.8
	11.9
	11.3

	α-Chlordane
	ND
	0.2
	0.1
	1.4
	1.7
	0.8
	0.3
	0.1
	17.9
	17.6
	22.2
	1.7
	3.2

	γ-Chlordane
	1.1
	1.1
	ND
	1.0
	0.2
	0.6
	1.9
	ND
	10.7
	1.1
	3.4
	15.9
	16.6

	Heptachlor
	ND
	ND
	0.3
	0.7
	ND
	20.0
	2.0
	0.1
	7.3
	7.6
	11.9
	7.2
	4.3

	Heptachlor Epoxide
	0.9
	0.9
	ND
	ND
	0.1
	27.8
	1.7
	ND
	2.9
	0.6
	36.8
	28.8
	5.1

	Metoxychlor
	ND
	ND
	0.3
	ND
	ND
	ND
	5.5
	ND
	8.8
	5.4
	15.3
	25.4
	0.1

	∑Chlordanes
	2.0
	2.2
	0.7
	3.1
	2.0
	49.2
	11.3
	0.2
	47.6
	32.3
	89.6
	79.0
	29.3

	Endosulfan I
	14.4
	12.2
	1.2
	1.6
	1.4
	30.3
	0.4
	0.3
	9.2
	0.3
	3.3
	15.3
	19.9

	Endosulfan II
	ND
	ND
	0.1
	ND
	ND
	0.3
	ND
	ND
	ND
	1.1
	ND
	ND
	ND

	Endosulfan Sulfate
	0.3
	2.0
	0.3
	64.1
	14.1
	9.3
	1.5
	ND
	12.2
	0.5
	20.0
	17.5
	5.4

	∑Endosulfans
	14.7
	14.2
	1.5
	65.8
	15.5
	39.9
	1.8
	0.3
	21.4
	1.9
	23.3
	32.8
	25.3

	Aldrin
	ND
	0.4
	ND
	0.8
	0.8
	0.6
	1.0
	ND
	2.6
	2.4
	34.9
	31.4
	0.7

	Dieldrin
	ND
	ND
	0.8
	0.3
	1.2
	ND
	1.9
	0.6
	13.4
	1.4
	8.7
	8.2
	0.6

	Endrin
	ND
	1.1
	1.6
	0.2
	1.6
	ND
	ND
	1.0
	3.0
	0.1
	8.7
	7.0
	8.9

	Endrin Aldehyde
	ND
	ND
	1.8
	15.2
	4.0
	0.4
	1.0
	1.9
	17.8
	18.2
	12.1
	3.1
	2.7

	Endrin Ketone
	1.2
	1.5
	0.3
	0.8
	ND
	ND
	1.8
	0.6
	3.9
	0.7
	8.0
	11.2
	4.0

	∑Drins
	1.2
	3.0
	4.4
	17.3
	7.5
	1.0
	5.7
	4.0
	40.6
	22.7
	72.4
	60.8
	16.9

	∑20 OCPs
	92.5
	19.4
	8.5
	108
	26.3
	153
	21.4
	7.1
	167
	69.8
	281
	238
	101






























Table S5: OCPs concentrations (ng g-1) in the floodplain soils at 30-45 cm Depth
	
	FP1
	FP2
	FP3
	FP4
	FP5
	FP6
	FP7
	FP8
	FP9
	FP10
	FP11
	FP12
	FP13

	α-HCH
	1.0
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	19.1
	0.8
	18.3
	17.5
	0.3

	β-HCH
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	14.6
	0.7
	33.3
	15.9
	0.7

	γ-HCH 
	ND
	ND
	ND
	ND
	5.3
	ND
	ND
	ND
	14.2
	5.3
	55.4
	4.8
	1.0

	δ-HCH 
	ND
	0.4
	2.0
	1.0
	0.7
	ND
	3.7
	0.2
	15.1
	0.2
	45.6
	13.0
	1.6

	∑HCHs
	1.1
	0.4
	2.0
	1.0
	6.0
	0.0
	3.7
	0.2
	63.0
	6.9
	153
	51.1
	3.6

	p,p'-DDE 
	0.9
	ND
	0.7
	ND
	1.5
	ND
	ND
	ND
	12.3
	2.9
	16.2
	9.3
	ND

	p,p'-DDD 
	1.3
	ND
	ND
	ND
	ND
	ND
	ND
	4.4
	18.9
	17.1
	10.0
	14.4
	1.8

	p,p'-DDT 
	0.7
	ND
	ND
	ND
	6.4
	ND
	ND
	1.3
	17.7
	11.7
	2.8
	9.0
	0.9

	∑DDTs
	2.9
	0.0
	0.7
	0.0
	7.9
	0.0
	0.0
	5.6
	48.9
	31.7
	28.9
	32.6
	2.7

	α-Chlordane
	0.1
	1.6
	0.1
	0.7
	1.0
	ND
	0.2
	1.5
	9.4
	1.9
	17.6
	2.3
	1.7

	γ-Chlordane
	0.1
	0.4
	0.5
	ND
	0.4
	1.0
	0.6
	0.9
	4.4
	2.0
	30.6
	2.9
	1.2

	Heptachlor
	ND
	1.2
	ND
	0.8
	ND
	ND
	ND
	ND
	13.3
	4.0
	157
	13.0
	0.7

	Heptachlor Epoxide
	ND
	0.9
	0.3
	1.1
	0.3
	ND
	0.1
	0.3
	4.0
	0.2
	28.1
	10.3
	0.1

	Metoxychlor
	0.3
	1.8
	ND
	1.5
	8.7
	ND
	ND
	0.7
	8.6
	11.5
	9.7
	45.6
	0.8

	∑Chlordanes
	0.5
	5.9
	0.8
	4.2
	10.4
	1.0
	0.9
	3.4
	39.7
	19.6
	243
	74.1
	4.5

	Endosulfan I
	1.3
	1.2
	1.1
	0.7
	0.4
	1.3
	6.2
	0.8
	7.5
	1.9
	14.7
	5.3
	ND

	Endosulfan II
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	ND
	2.6
	ND
	ND
	ND

	Endosulfan Sulfate
	0.1
	0.4
	ND
	1.0
	2.9
	0.8
	0.4
	ND
	14.9
	12.6
	ND
	6.4
	0.2

	∑Endosulfans
	1.4
	1.6
	1.1
	1.7
	3.2
	2.0
	6.6
	0.8
	22.4
	17.2
	14.7
	11.7
	0.2

	Aldrin
	ND
	0.6
	0.5
	0.3
	1.4
	ND
	2.3
	1.4
	14.2
	0.4
	48.4
	2.8
	1.5

	Dieldrin
	0.1
	ND
	0.4
	ND
	17.1
	ND
	2.4
	ND
	8.0
	12.0
	8.7
	16.0
	0.1

	Endrin
	3.2
	0.8
	0.9
	ND
	8.0
	ND
	ND
	18.7
	11.6
	1.3
	7.3
	12.6
	4.1

	Endrin Aldehyde
	2.3
	ND
	1.1
	8.2
	0.8
	1.7
	0.3
	5.9
	17.6
	0.6
	3.8
	8.2
	0.1

	Endrin Ketone
	0.1
	ND
	0.6
	1.8
	ND
	4.1
	0.7
	ND
	ND
	0.3
	ND
	ND
	1.8

	∑Drins
	5.7
	1.4
	3.5
	10.3
	27.3
	5.8
	5.7
	26.1
	51.3
	14.7
	68.2
	39.5
	7.6

	∑20 OCPs
	11.7
	9.3
	8.1
	17.2
	54.8
	8.8
	17.0
	36.1
	225
	90.1
	507
	209
	18.6





20

Table S6: Pearson’s Correlation of OCPs with soil physicochemical properties and between OCP isomers for 0-15 cm depth
	
	pH
	EC
	TOC
	α-H
	β-H 
	γ-H 
	δ-H 
	DDE 
	DDD 
	DDT 
	α-C
	γ-C
	Hc
	HcE
	Mc
	E1
	E2
	ES
	Ald
	Die
	End
	EndA
	EndK

	pH
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	EC
	0.54*
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	TOC
	0.63**
	0.46*
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	α-H
	-0.04
	0.02
	-0.28
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	β-H 
	-0.34
	-0.44
	0.07
	0.03
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	γ-H 
	-0.38
	-0.41
	0.07
	-0.03
	0.99**
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	δ-H 
	-0.44
	-0.42
	-0.47
	0.68**
	0.34
	0.32
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DDE 
	-0.34
	-0.45
	0.03
	0.00
	0.97**
	0.96**
	0.26
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DDD 
	-0.32
	-0.35
	0.10
	0.04
	0.97**
	0.97**
	0.25
	0.96**
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DDT 
	-0.39
	-0.43
	0.14
	-0.09
	0.98**
	0.98**
	0.25
	0.95**
	0.97**
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	α-C
	-0.12
	-0.13
	0.18
	-0.05
	0.68**
	0.70**
	0.28
	0.65**
	0.73**
	0.71**
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	γ-C
	-0.16
	-0.09
	0.06
	0.42*
	0.68**
	0.69**
	0.37
	0.65**
	0.79**
	0.66**
	0.77**
	1.00
	
	
	
	
	
	
	
	
	
	
	

	Hc
	-0.29
	0.47*
	-0.07
	0.33
	-0.16
	-0.11
	-0.06
	-0.17
	-0.03
	-0.11
	-0.14
	0.24
	1.00
	
	
	
	
	
	
	
	
	
	

	HcE
	0.46*
	0.43*
	0.58*
	0.06
	0.25
	0.27
	0.02
	0.24
	0.26
	0.23
	0.65**
	0.40*
	-0.08
	1.00
	
	
	
	
	
	
	
	
	

	Mc
	-0.27
	-0.32
	-0.33
	0.42*
	0.57*
	0.54*
	0.75**
	0.49*
	0.48*
	0.49*
	0.36
	0.40*
	-0.17
	0.06
	1.00
	
	
	
	
	
	
	
	

	E1
	-0.21
	-0.06
	-0.11
	0.04
	0.18
	0.19
	0.10
	0.16
	0.34
	0.26
	0.65**
	0.69**
	0.23
	0.09
	0.02
	1.00
	
	
	
	
	
	
	

	E2
	-0.34
	-0.45
	0.08
	-0.01
	1.00**
	0.99**
	0.32
	0.97**
	0.97**
	0.98**
	0.68**
	0.66
	-0.18
	0.25
	0.56*
	0.18
	1.00
	
	
	
	
	
	

	ES
	-0.24
	-0.30
	-0.55
	0.29
	-0.09
	-0.14
	0.29
	0.07
	-0.12
	-0.16
	-0.17
	-0.11
	-0.22
	-0.19
	0.08
	-0.18
	-0.10
	1.00
	
	
	
	
	

	Ald
	0.00
	0.10
	-0.21
	0.94**
	0.02
	-0.02
	0.72**
	-0.02
	0.05
	-0.07
	0.17
	0.52*
	0.30
	0.27
	0.43*
	0.23
	-0.01
	0.25
	1.00
	
	
	
	

	Die
	0.14
	0.04
	0.26
	0.42*
	0.54*
	0.53*
	0.54*
	0.51*
	0.50*
	0.46*
	0.64**
	0.55*
	-0.15
	0.81**
	0.53*
	0.01
	0.53*
	0.03
	0.55*
	1.00
	
	
	

	End
	-0.35
	-0.47
	0.10
	-0.06
	0.99**
	0.99**
	0.32
	0.96**
	0.95**
	0.98**
	0.69**
	0.65*
	-0.22
	0.26
	0.56*
	0.15
	1.00**
	-0.11
	-0.05
	0.54*
	1.00
	
	

	EndA
	-0.15
	-0.26
	0.18
	0.22
	0.88**
	0.86**
	0.42*
	0.89**
	0.85**
	0.84**
	0.73**
	0.69**
	-0.16
	0.58*
	0.55*
	0.11
	0.87**
	0.10
	0.29
	0.83**
	0.87**
	1.00
	

	EndK
	0.20
	0.26
	0.11
	0.25
	-0.17
	-0.22
	-0.02
	-0.22
	-0.15
	-0.13
	-0.26
	-0.01
	0.19
	-0.27
	0.28
	0.00
	-0.17
	-0.19
	0.16
	-0.21
	-0.21
	-0.23
	1.00


α-H = α-HCH, β-H = β-HCH, γ-H = γ-HCH, δ-H = δ-HCH, DDE = p, p'- DDE, DDD = p, p'- DDE, DDT = p, p'- DDT, α-C= α-Chlordane, γ-C = γ-Chlordane, Hc = Heptachlor, HcE = Heptachlor epoxide, Mc= Methoxychlor, E1 = Endosulfan I, E2 = Endosulfan II, ES = Endosulfan sulfate, Ald = Aldrin, Die = Dieldrin, En = Endrin, EndA = Endrin Aldehyde, EndK = Endrin Ketone, ∑Hs = ∑HCHs, ∑Ds = ∑DDTs, ∑Cs = ∑Chlordanes, ∑Ed = ∑Endosulfan













Table S7: Pearson’s Correlation of OCPs with soil physicochemical properties and between OCP isomers for 15-30 cm depth
	
	pH
	EC
	TOC
	α-H
	β-H 
	γ-H 
	δ-H 
	DDE 
	DDD 
	DDT 
	α-C
	γ-C
	Hc
	HcE
	Mc
	E1
	E2
	ES
	Ald
	Die
	End
	EndA
	EndK

	pH
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	EC
	0.26
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	TOC
	-0.05
	0.49
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	α-H
	-0.44
	-0.46
	-0.42
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	β-H 
	-0.60
	-0.20
	-0.35
	0.73
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	γ-H 
	-0.69
	-0.22
	-0.09
	0.51
	0.66
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	δ-H 
	-0.52
	-0.44
	-0.35
	0.98
	0.73
	0.55
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DDE 
	-0.24
	-0.11
	0.15
	0.07
	-0.05
	0.67
	0.07
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DDD 
	0.28
	0.26
	-0.18
	-0.05
	-0.04
	0.00
	-0.05
	0.07
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DDT 
	-0.33
	0.09
	0.50
	0.29
	0.07
	0.18
	0.35
	0.17
	-0.20
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	α-C
	-0.28
	-0.65
	-0.06
	0.63
	0.26
	0.33
	0.63
	0.22
	-0.09
	0.45
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	γ-C
	-0.69
	-0.12
	0.13
	0.23
	0.53
	0.62
	0.35
	0.07
	-0.09
	0.20
	0.16
	1.00
	
	
	
	
	
	
	
	
	
	
	

	Hc
	-0.41
	-0.34
	-0.21
	0.40
	0.32
	0.81
	0.39
	0.84
	0.04
	0.08
	0.43
	0.17
	1.00
	
	
	
	
	
	
	
	
	
	

	HcE
	-0.56
	-0.25
	-0.40
	0.76
	0.76
	0.85
	0.75
	0.49
	0.05
	0.07
	0.32
	0.29
	0.78
	1.00
	
	
	
	
	
	
	
	
	

	Mc
	-0.63
	-0.35
	-0.17
	0.66
	0.93
	0.67
	0.68
	0.04
	-0.10
	0.18
	0.42
	0.56
	0.34
	0.67
	1.00
	
	
	
	
	
	
	
	

	E1
	-0.36
	0.27
	0.03
	-0.08
	0.11
	0.63
	-0.03
	0.64
	0.37
	-0.18
	-0.22
	0.41
	0.57
	0.44
	0.01
	1.00
	
	
	
	
	
	
	

	E2
	0.19
	-0.35
	-0.25
	-0.14
	-0.12
	-0.05
	-0.20
	0.08
	0.00
	-0.24
	0.39
	-0.21
	0.33
	-0.06
	-0.04
	-0.09
	1.00
	
	
	
	
	
	

	ES
	-0.18
	0.48
	0.42
	0.16
	0.16
	0.09
	0.19
	0.00
	-0.21
	0.78
	0.05
	0.03
	0.01
	0.13
	0.11
	-0.13
	-0.21
	1.00
	
	
	
	
	

	Ald
	-0.58
	-0.31
	-0.37
	0.89
	0.95
	0.64
	0.89
	0.01
	-0.04
	0.19
	0.45
	0.40
	0.38
	0.82
	0.89
	0.02
	-0.13
	0.20
	1.00
	
	
	
	

	Die
	-0.54
	-0.42
	0.21
	0.58
	0.54
	0.61
	0.62
	0.30
	-0.14
	0.53
	0.67
	0.53
	0.33
	0.43
	0.75
	-0.04
	-0.17
	0.12
	0.61
	1.00
	
	
	

	End
	-0.63
	-0.31
	-0.26
	0.72
	0.69
	0.60
	0.79
	-0.03
	-0.16
	0.20
	0.37
	0.76
	0.24
	0.57
	0.58
	0.20
	-0.29
	0.06
	0.71
	0.50
	1.00
	
	

	EndA
	-0.15
	-0.28
	0.29
	0.27
	0.05
	0.10
	0.28
	0.09
	-0.23
	0.72
	0.79
	0.08
	0.19
	-0.01
	0.24
	-0.38
	0.43
	0.47
	0.17
	0.51
	0.07
	1.00
	

	EndK
	-0.75
	-0.26
	-0.18
	0.72
	0.93
	0.71
	0.77
	-0.01
	-0.05
	0.23
	0.35
	0.73
	0.28
	0.69
	0.93
	0.17
	-0.25
	0.14
	0.90
	0.70
	0.81
	0.12
	1.00


α-H = α-HCH, β-H = β-HCH, γ-H = γ-HCH, δ-H = δ-HCH, DDE = p, p'- DDE, DDD = p, p'- DDE, DDT = p, p'- DDT, α-C= α-Chlordane, γ-C = γ-Chlordane, Hc = Heptachlor, HcE = Heptachlor epoxide, Mc= Methoxychlor, E1 = Endosulfan I, E2 = Endosulfan II, ES = Endosulfan sulfate, Ald = Aldrin, Die = Dieldrin, En = Endrin, EndA = Endrin Aldehyde, EndK = Endrin Ketone, ∑Hs = ∑HCHs, ∑Ds = ∑DDTs, ∑Cs = ∑Chlordanes, ∑Ed = ∑Endosulfan












Table S8: Pearson’s Correlation of OCPs with soil physicochemical properties and between OCP isomers for 30-45 cm depth
	 
	pH
	EC
	TOC
	α-H
	β-H 
	γ-H 
	δ-H 
	DDE 
	DDD 
	DDT 
	α-C
	γ-C
	Hc
	HcE
	Mc
	E1
	E2
	ES
	Ald
	Die
	End
	EndA
	EndK

	pH
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	EC
	0.18
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	TOC
	0.14
	0.49
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	α-H
	-0.53
	-0.37
	-0.09
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	β-H 
	-0.49
	-0.41
	-0.31
	0.91
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	γ-H 
	-0.43
	-0.42
	-0.50
	0.69
	0.91
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	δ-H 
	-0.41
	-0.38
	-0.37
	0.81
	0.98
	0.97
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DDE 
	-0.55
	-0.46
	-0.27
	0.96
	0.96
	0.84
	0.91
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DDD 
	-0.51
	-0.71
	-0.13
	0.75
	0.58
	0.41
	0.45
	0.73
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	DDT 
	-0.50
	-0.55
	-0.09
	0.62
	0.36
	0.20
	0.23
	0.59
	0.89
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	α-C
	-0.48
	-0.45
	-0.34
	0.78
	0.93
	0.96
	0.95
	0.90
	0.53
	0.35
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	γ-C
	-0.38
	-0.39
	-0.48
	0.64
	0.90
	0.99
	0.96
	0.79
	0.33
	0.08
	0.93
	1.00
	
	
	
	
	
	
	
	
	
	
	

	Hc
	-0.36
	-0.35
	-0.48
	0.62
	0.89
	0.98
	0.96
	0.77
	0.29
	0.03
	0.91
	1.00
	1.00
	
	
	
	
	
	
	
	
	
	

	HcE
	-0.41
	-0.36
	-0.40
	0.76
	0.96
	0.94
	0.97
	0.85
	0.39
	0.13
	0.89
	0.96
	0.96
	1.00
	
	
	
	
	
	
	
	
	

	Mc
	-0.41
	-0.32
	-0.07
	0.64
	0.48
	0.17
	0.32
	0.53
	0.61
	0.51
	0.18
	0.15
	0.15
	0.40
	1.00
	
	
	
	
	
	
	
	

	E1
	-0.42
	-0.37
	-0.34
	0.80
	0.92
	0.88
	0.94
	0.88
	0.50
	0.29
	0.89
	0.87
	0.86
	0.88
	0.30
	1.00
	
	
	
	
	
	
	

	E2
	-0.14
	-0.56
	-0.27
	-0.14
	-0.13
	-0.03
	-0.15
	-0.03
	0.49
	0.41
	-0.06
	-0.05
	-0.07
	-0.13
	0.11
	-0.10
	1.00
	
	
	
	
	
	

	ES
	-0.43
	-0.51
	0.04
	0.48
	0.21
	0.07
	0.08
	0.45
	0.87
	0.96
	0.22
	-0.05
	-0.09
	-0.02
	0.42
	0.18
	0.56
	1.00
	
	
	
	
	

	Ald
	-0.39
	-0.38
	-0.43
	0.69
	0.91
	0.99
	0.97
	0.84
	0.36
	0.16
	0.97
	0.98
	0.98
	0.93
	0.12
	0.91
	-0.12
	0.02
	1.00
	
	
	
	

	Die
	-0.48
	-0.49
	-0.47
	0.51
	0.43
	0.33
	0.33
	0.53
	0.59
	0.69
	0.29
	0.24
	0.23
	0.36
	0.74
	0.32
	0.32
	0.56
	0.23
	1.00
	
	
	

	End
	-0.28
	-0.51
	-0.21
	0.49
	0.37
	0.21
	0.27
	0.42
	0.45
	0.42
	0.31
	0.17
	0.15
	0.26
	0.42
	0.21
	-0.20
	0.23
	0.22
	0.36
	1.00
	
	

	EndA
	-0.25
	-0.26
	0.31
	0.68
	0.42
	0.19
	0.30
	0.57
	0.60
	0.64
	0.39
	0.10
	0.08
	0.20
	0.33
	0.34
	-0.20
	0.58
	0.23
	0.19
	0.54
	1.00
	

	EndK
	0.13
	0.31
	0.30
	-0.35
	-0.31
	-0.27
	-0.28
	-0.38
	-0.39
	-0.38
	-0.31
	-0.21
	-0.21
	-0.27
	-0.32
	-0.30
	-0.11
	-0.26
	-0.25
	-0.43
	-0.47
	-0.18
	1.00


α-H = α-HCH, β-H = β-HCH, γ-H = γ-HCH, δ-H = δ-HCH, DDE = p, p'- DDE, DDD = p, p'- DDE, DDT = p, p'- DDT, α-C= α-Chlordane, γ-C = γ-Chlordane, Hc = Heptachlor, HcE = Heptachlor epoxide, Mc= Methoxychlor, E1 = Endosulfan I, E2 = Endosulfan II, ES = Endosulfan sulfate, Ald = Aldrin, Die = Dieldrin, En = Endrin, EndA = Endrin Aldehyde, EndK = Endrin Ketone, ∑Hs = ∑HCHs, ∑Ds = ∑DDTs, ∑Cs = ∑Chlordanes, ∑Ed = ∑Endosulfan












Table S9: TEC-HQ of OCPs concentrations in the floodplain soils
	 
	 
	DDE 
	DDD 
	DDT 
	α-Chlordane
	γ-Chlordane
	Heptachlor 
	Heptachlor epoxide 
	Dieldrin 
	Endrin 
	Endrin aldehyde 
	Endrin Ketone
	Aldrin
	α-HCH
	β-HCH 
	γ-HCH
	TEC-HQ

	FP1
	0-15 cm
	0.0
	0.0
	0.0
	0.7
	0.1
	0.7
	0.4
	0.0
	0.0
	0.0
	0.7
	0.0
	0.0
	0.0
	0.0
	-

	
	15-30 cm
	0.0
	15.2
	0.0
	0.0
	0.3
	0.0
	0.4
	0.0
	0.0
	0.0
	0.5
	0.0
	0.0
	0.0
	0.0
	15.2

	
	30-45 cm
	0.3
	0.3
	0.2
	0.0
	0.0
	0.0
	0.0
	1.7
	1.4
	1.0
	0.1
	0.0
	0.2
	0.0
	0.0
	4.1

	FP2
	0-15 cm
	0.0
	0.0
	0.0
	0.4
	0.4
	0.0
	0.1
	0.0
	0.0
	0.4
	0.3
	0.2
	0.0
	0.0
	0.0
	-

	
	15-30 cm
	0.0
	0.0
	0.0
	0.1
	0.3
	0.0
	0.4
	0.6
	0.5
	0.0
	0.7
	0.2
	0.0
	0.0
	0.0
	-

	
	30-45 cm
	0.0
	0.0
	0.0
	0.5
	0.1
	0.5
	0.4
	0.4
	0.4
	0.0
	0.0
	0.3
	0.0
	0.0
	0.0
	-

	FP3
	0-15 cm
	0.0
	0.0
	0.0
	0.4
	0.3
	0.2
	0.4
	0.0
	0.0
	0.6
	0.2
	0.0
	0.0
	0.0
	0.0
	-

	
	15-30 cm
	0.1
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.9
	0.7
	0.8
	0.1
	0.0
	0.1
	0.1
	0.0
	-

	
	30-45 cm
	0.2
	0.0
	0.0
	0.0
	0.1
	0.0
	0.1
	0.5
	0.4
	0.5
	0.3
	0.3
	0.0
	0.0
	0.0
	-

	FP4
	0-15 cm
	0.5
	0.0
	0.1
	4.6
	1.3
	0.0
	22.0
	1.1
	0.9
	8.5
	0.0
	1.7
	0.0
	0.0
	0.4
	39.2

	
	15-30 cm
	0.0
	0.0
	5.0
	0.4
	0.3
	0.3
	0.0
	0.1
	0.1
	6.9
	0.4
	0.4
	0.0
	0.0
	0.0
	11.9

	
	30-45 cm
	0.0
	0.0
	0.0
	0.2
	0.0
	0.3
	0.4
	0.0
	0.0
	3.7
	0.8
	0.2
	0.0
	0.0
	0.0
	3.7

	FP5
	0-15 cm
	0.0
	1.5
	1.7
	5.9
	5.0
	2.7
	3.3
	0.0
	0.0
	0.8
	0.2
	1.7
	0.0
	0.0
	0.4
	21.8

	
	15-30 cm
	0.0
	0.0
	0.0
	0.5
	0.1
	0.0
	0.0
	0.8
	0.7
	1.8
	0.0
	0.4
	0.0
	0.0
	0.0
	1.8

	
	30-45 cm
	0.5
	0.0
	1.5
	0.3
	0.1
	0.0
	0.1
	4.2
	3.6
	0.4
	0.0
	0.7
	0.0
	0.0
	1.8
	11.1

	FP6
	0-15 cm
	0.3
	0.1
	2.8
	0.3
	0.1
	3.7
	0.9
	0.8
	0.7
	2.9
	0.6
	0.1
	0.0
	0.0
	0.2
	9.4

	
	15-30 cm
	8.3
	3.9
	0.0
	0.3
	0.2
	8.1
	11.2
	0.0
	0.0
	0.2
	0.0
	0.3
	0.0
	0.0
	5.9
	37.4

	
	30-45 cm
	0.0
	0.0
	0.0
	0.0
	0.3
	0.0
	0.0
	0.0
	0.0
	0.8
	1.9
	0.0
	0.0
	0.0
	0.0
	1.9

	FP7
	0-15 cm
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.7
	0.6
	0.8
	0.0
	0.0
	0.0
	0.0
	0.0
	-

	
	15-30 cm
	0.0
	0.1
	0.1
	0.1
	0.6
	0.8
	0.7
	0.0
	0.0
	0.5
	0.8
	0.5
	0.0
	0.0
	0.0
	-

	
	30-45 cm
	0.0
	0.0
	0.0
	0.1
	0.2
	0.0
	0.0
	0.0
	0.0
	0.1
	0.3
	1.2
	0.0
	0.0
	0.0
	1.2

	FP8
	0-15 cm
	4.2
	0.3
	0.2
	0.7
	0.0
	0.0
	0.0
	0.0
	0.0
	4.4
	0.0
	0.0
	0.0
	0.0
	0.0
	8.6

	
	15-30 cm
	0.0
	0.2
	0.4
	0.0
	0.0
	0.0
	0.0
	0.5
	0.5
	0.8
	0.3
	0.0
	0.0
	0.0
	0.0
	-

	
	30-45 cm
	0.0
	0.9
	0.3
	0.5
	0.3
	0.0
	0.1
	9.9
	8.4
	2.7
	0.0
	0.7
	0.0
	0.0
	0.0
	21.0

	FP9
	0-15 cm
	2.9
	2.6
	1.0
	1.4
	6.1
	5.9
	6.9
	0.0
	0.0
	6.6
	0.5
	5.5
	2.3
	1.8
	0.6
	43.0

	
	15-30 cm
	4.8
	1.0
	4.2
	5.5
	3.3
	2.9
	1.2
	1.6
	1.3
	8.0
	1.7
	1.3
	0.2
	0.0
	4.1
	40.9

	
	30-45 cm
	3.9
	3.9
	4.3
	2.9
	1.3
	5.4
	1.6
	6.1
	5.2
	7.9
	0.0
	7.1
	3.2
	2.9
	4.7
	60.4

	FP10
	0-15 cm
	19.2
	10.4
	16.6
	7.6
	7.1
	0.0
	8.5
	22.7
	19.4
	19.2
	0.1
	0.3
	0.0
	18.3
	8.7
	158

	
	15-30 cm
	0.1
	1.7
	0.1
	5.4
	0.3
	3.1
	0.2
	0.1
	0.0
	8.2
	0.3
	1.2
	0.1
	0.2
	0.5
	19.6

	
	30-45 cm
	0.9
	3.5
	2.8
	0.6
	0.6
	1.6
	0.1
	0.7
	0.6
	0.3
	0.1
	0.2
	0.1
	0.1
	1.8
	9.7

	FP11
	0-15 cm
	2.2
	0.8
	1.4
	2.3
	2.8
	0.2
	2.8
	3.5
	3.0
	8.0
	0.3
	6.3
	2.3
	2.9
	1.2
	38.7

	
	15-30 cm
	1.8
	2.0
	2.7
	6.9
	1.1
	4.8
	14.9
	4.6
	3.9
	5.4
	3.6
	17.5
	1.6
	2.2
	4.5
	77.5

	
	30-45 cm
	5.1
	2.0
	0.7
	5.4
	9.5
	63.5
	11.4
	3.9
	3.3
	1.7
	0.0
	24.2
	3.1
	6.7
	18.5
	158

	FP12
	0-15 cm
	0.1
	0.4
	0.3
	0.2
	0.4
	6.3
	0.5
	0.4
	0.4
	0.5
	0.0
	0.7
	0.3
	0.3
	1.0
	7.3

	
	15-30 cm
	0.5
	1.6
	0.6
	0.5
	4.9
	2.9
	11.7
	3.7
	3.2
	1.4
	5.0
	15.7
	0.5
	3.5
	6.6
	60.2

	
	30-45 cm
	2.9
	2.9
	2.2
	0.7
	0.9
	5.3
	4.2
	6.6
	5.7
	3.7
	0.0
	1.4
	2.9
	3.2
	1.6
	42.6

	FP13
	0-15 cm
	0.5
	0.1
	0.2
	0.3
	0.2
	0.1
	0.3
	0.4
	0.4
	0.5
	0.4
	0.0
	0.3
	0.3
	0.5
	-

	
	15-30 cm
	0.5
	1.3
	0.9
	1.0
	5.1
	1.7
	2.1
	4.7
	4.0
	1.2
	1.8
	0.4
	0.1
	0.3
	3.0
	25.9

	
	30-45 cm
	0.0
	0.4
	0.2
	0.5
	0.4
	0.3
	0.1
	2.2
	1.8
	0.1
	0.8
	0.7
	0.1
	0.1
	0.3
	4.0





Table S10: PEC-HQ of OCPs concentrations in the floodplain soils
	 
	 
	DDE 
	DDD 
	DDT 
	α-Chlordane
	γ-Chlordane
	Heptachlor 
	Heptachlor epoxide 
	Dieldrin 
	Endrin 
	Endrin aldehyde 
	Endrin Ketone
	Aldrin
	α-HCH
	β-HCH 
	γ-HCH
	PEC-HQ

	FP1
	0-15 cm
	0.00
	0.00
	0.00
	0.12
	0.01
	0.11
	0.06
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	-

	
	15-30 cm
	0.00
	2.64
	0.00
	0.00
	0.06
	0.00
	0.06
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	2.64

	
	30-45 cm
	0.03
	0.05
	0.01
	0.00
	0.01
	0.00
	0.00
	0.05
	0.02
	0.01
	0.00
	0.00
	0.01
	0.00
	0.00
	-

	FP2
	0-15 cm
	0.00
	0.00
	0.00
	0.07
	0.08
	0.00
	0.02
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	-

	
	15-30 cm
	0.00
	0.00
	0.00
	0.01
	0.06
	0.00
	0.06
	0.02
	0.01
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	-

	
	30-45 cm
	0.00
	0.00
	0.00
	0.09
	0.02
	0.07
	0.06
	0.01
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	-

	FP3
	0-15 cm
	0.00
	0.00
	0.00
	0.07
	0.06
	0.03
	0.06
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	-

	
	15-30 cm
	0.01
	0.00
	0.00
	0.00
	0.00
	0.02
	0.00
	0.03
	0.01
	0.01
	0.00
	0.00
	0.01
	0.00
	0.02
	-

	
	30-45 cm
	0.02
	0.00
	0.00
	0.00
	0.03
	0.00
	0.02
	0.01
	0.00
	0.01
	0.00
	0.01
	0.00
	0.00
	0.00
	-

	FP4
	0-15 cm
	0.05
	0.00
	0.01
	0.85
	0.25
	0.00
	3.39
	0.03
	0.01
	0.09
	0.00
	0.04
	0.00
	0.00
	0.27
	-

	
	15-30 cm
	0.00
	0.00
	0.33
	0.08
	0.06
	0.04
	0.00
	0.00
	0.00
	0.07
	0.00
	0.01
	0.00
	0.00
	0.00
	-

	
	30-45 cm
	0.00
	0.00
	0.00
	0.04
	0.00
	0.05
	0.07
	0.00
	0.00
	0.04
	0.01
	0.00
	0.00
	0.00
	0.00
	-

	FP5
	0-15 cm
	0.00
	0.26
	0.12
	1.09
	0.93
	0.42
	0.51
	0.00
	0.00
	0.01
	0.00
	0.04
	0.00
	0.00
	0.23
	-

	
	15-30 cm
	0.00
	0.00
	0.00
	0.10
	0.01
	0.00
	0.00
	0.03
	0.01
	0.02
	0.00
	0.01
	0.00
	0.00
	0.00
	-

	
	30-45 cm
	0.05
	0.00
	0.10
	0.06
	0.02
	0.00
	0.02
	0.13
	0.04
	0.00
	0.00
	0.02
	0.00
	0.00
	1.07
	1.07

	FP6
	0-15 cm
	0.03
	0.02
	0.19
	0.05
	0.02
	0.57
	0.14
	0.02
	0.01
	0.03
	0.01
	0.00
	0.00
	0.00
	0.14
	-

	
	15-30 cm
	0.84
	0.67
	0.00
	0.05
	0.03
	1.25
	1.74
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	3.53
	6.52

	
	30-45 cm
	0.00
	0.00
	0.00
	0.00
	0.05
	0.00
	0.00
	0.00
	0.00
	0.01
	0.02
	0.00
	0.00
	0.00
	0.00
	-

	FP7
	0-15 cm
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	-

	
	15-30 cm
	0.00
	0.01
	0.01
	0.02
	0.11
	0.12
	0.10
	0.00
	0.00
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	-

	
	30-45 cm
	0.00
	0.00
	0.00
	0.01
	0.04
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.03
	0.00
	0.00
	0.00
	-

	FP8
	0-15 cm
	0.42
	0.06
	0.01
	0.13
	0.00
	0.00
	0.00
	0.00
	0.00
	0.05
	0.00
	0.00
	0.00
	0.00
	0.00
	-

	
	15-30 cm
	0.00
	0.03
	0.02
	0.01
	0.00
	0.00
	0.00
	0.02
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	-

	
	30-45 cm
	0.00
	0.16
	0.02
	0.09
	0.05
	0.00
	0.02
	0.30
	0.09
	0.03
	0.00
	0.02
	0.00
	0.00
	0.00
	-

	FP9
	0-15 cm
	0.29
	0.45
	0.07
	0.25
	1.13
	0.91
	1.06
	0.00
	0.00
	0.07
	0.01
	0.14
	0.14
	0.04
	0.34
	2.19

	
	15-30 cm
	0.49
	0.17
	0.28
	1.02
	0.61
	0.45
	0.18
	0.05
	0.01
	0.09
	0.02
	0.03
	0.01
	0.00
	2.48
	3.50

	
	30-45 cm
	0.39
	0.67
	0.28
	0.53
	0.25
	0.83
	0.25
	0.19
	0.06
	0.08
	0.00
	0.18
	0.19
	0.07
	2.83
	2.83

	FP10
	0-15 cm
	1.94
	1.81
	1.10
	1.40
	1.30
	0.00
	1.31
	0.70
	0.21
	0.21
	0.00
	0.01
	0.00
	0.44
	5.20
	14.1

	
	15-30 cm
	0.01
	0.30
	0.01
	1.00
	0.06
	0.47
	0.04
	0.00
	0.00
	0.09
	0.00
	0.03
	0.00
	0.01
	0.31
	1.00

	
	30-45 cm
	0.09
	0.61
	0.19
	0.11
	0.11
	0.25
	0.02
	0.02
	0.01
	0.00
	0.00
	0.01
	0.01
	0.00
	1.05
	1.05

	FP11
	0-15 cm
	0.22
	0.14
	0.10
	0.42
	0.52
	0.04
	0.43
	0.11
	0.03
	0.09
	0.00
	0.16
	0.14
	0.07
	0.74
	-

	
	15-30 cm
	0.18
	0.35
	0.18
	1.26
	0.19
	0.74
	2.30
	0.14
	0.04
	0.06
	0.04
	0.44
	0.09
	0.05
	2.72
	6.29

	
	30-45 cm
	0.52
	0.36
	0.04
	1.00
	1.74
	9.81
	1.76
	0.12
	0.04
	0.02
	0.00
	0.60
	0.18
	0.16
	11.08
	25.4

	FP12
	0-15 cm
	0.01
	0.07
	0.02
	0.03
	0.07
	0.98
	0.08
	0.01
	0.00
	0.01
	0.00
	0.02
	0.02
	0.01
	0.63
	-

	
	15-30 cm
	0.05
	0.28
	0.04
	0.10
	0.90
	0.45
	1.80
	0.11
	0.03
	0.01
	0.05
	0.39
	0.03
	0.08
	3.95
	5.75

	
	30-45 cm
	0.30
	0.51
	0.14
	0.13
	0.17
	0.82
	0.64
	0.20
	0.06
	0.04
	0.00
	0.03
	0.17
	0.08
	0.95
	-

	FP13
	0-15 cm
	0.05
	0.02
	0.01
	0.05
	0.03
	0.02
	0.05
	0.01
	0.00
	0.00
	0.00
	0.00
	0.02
	0.01
	0.30
	-

	
	15-30 cm
	0.05
	0.22
	0.06
	0.18
	0.95
	0.27
	0.32
	0.14
	0.04
	0.01
	0.02
	0.01
	0.01
	0.01
	1.77
	1.77

	
	30-45 cm
	0.00
	0.06
	0.01
	0.10
	0.07
	0.05
	0.01
	0.07
	0.02
	0.00
	0.01
	0.02
	0.00
	0.00
	0.21
	-








Table S11: Hazard index and Total cancer risk values of OCPs in the floodplain soils
	
	
	HAZARD INDEX
	TOTAL CANCER RISK

	
	
	CHILD
	ADULT
	
	
	
	
	
	
	
	

	
	
	HQING
	HQINH
	HQDERM
	HI
	HQING
	HQINH
	HQDERM
	HI
	RISKING
	RISKINH
	RISKDERM
	Total Cancer Risk
	RISKING
	RISKINH
	RISKDERM
	Total Cancer Risk

	FP1
	0-15 cm
	1.01
	2.32E-05
	0.27
	1.28
	0.13
	4.63E-05
	0.05
	0.17
	2.21E-04
	3.50E-11
	1.15E-04
	3.36E-04
	1.52E-05
	7.00E-11
	5.91E-06
	2.11E-05

	
	15-30 cm
	0.94
	1.11E-05
	0.26
	1.20
	0.12
	2.22E-05
	0.05
	0.16
	3.48E-04
	5.51E-11
	1.51E-04
	5.00E-04
	2.40E-05
	1.10E-10
	9.50E-06
	3.35E-05

	
	30-45 cm
	0.19
	2.01E-06
	0.05
	0.24
	0.02
	4.03E-06
	0.01
	0.03
	1.13E-04
	1.78E-11
	3.08E-05
	1.44E-04
	7.78E-06
	3.56E-11
	3.03E-06
	1.08E-05

	FP2
	0-15 cm
	0.64
	2.72E-05
	0.17
	0.80
	0.08
	5.44E-05
	0.03
	0.11
	2.86E-04
	4.50E-11
	7.80E-05
	3.64E-04
	1.97E-05
	9.00E-11
	7.67E-06
	2.74E-05

	
	15-30 cm
	1.16
	1.31E-05
	0.32
	1.48
	0.15
	2.62E-05
	0.06
	0.20
	1.97E-04
	3.12E-11
	8.47E-05
	2.82E-04
	1.36E-05
	6.25E-11
	5.34E-06
	1.89E-05

	
	30-45 cm
	1.26
	2.01E-05
	0.35
	1.61
	0.16
	4.03E-05
	0.06
	0.22
	3.22E-04
	5.11E-11
	1.07E-04
	4.29E-04
	2.22E-05
	1.02E-10
	8.72E-06
	3.09E-05

	FP3
	0-15 cm
	0.96
	2.32E-05
	0.26
	1.22
	0.12
	4.63E-05
	0.05
	0.17
	1.76E-04
	2.77E-11
	1.02E-04
	2.78E-04
	1.21E-05
	5.55E-11
	4.67E-06
	1.68E-05

	
	15-30 cm
	0.29
	1.01E-06
	0.08
	0.37
	0.04
	2.01E-06
	0.01
	0.05
	2.60E-04
	4.12E-11
	7.25E-05
	3.33E-04
	1.79E-05
	8.25E-11
	7.12E-06
	2.51E-05

	
	30-45 cm
	0.67
	6.04E-06
	0.18
	0.85
	0.08
	1.21E-05
	0.03
	0.12
	2.77E-04
	4.38E-11
	6.50E-05
	3.42E-04
	1.91E-05
	8.77E-11
	7.58E-06
	2.67E-05

	FP4
	0-15 cm
	62.4
	1.95E-04
	17.4
	79.8
	7.80
	3.91E-04
	3.10
	10.9
	1.27E-02
	2.01E-09
	6.64E-03
	1.94E-02
	8.78E-04
	4.02E-09
	3.48E-04
	1.23E-03

	
	15-30 cm
	1.04
	2.42E-05
	0.18
	1.21
	0.13
	4.83E-05
	0.03
	0.16
	4.08E-04
	6.46E-11
	4.63E-05
	4.55E-04
	2.81E-05
	1.29E-10
	9.33E-06
	3.75E-05

	
	30-45 cm
	1.25
	7.05E-06
	0.35
	1.60
	0.16
	1.41E-05
	0.06
	0.22
	2.65E-04
	4.20E-11
	1.22E-04
	3.88E-04
	1.83E-05
	8.39E-11
	7.25E-06
	2.55E-05

	FP5
	0-15 cm
	11.0
	3.59E-04
	2.89
	13.9
	1.38
	7.17E-04
	0.51
	1.89
	2.59E-03
	4.10E-10
	9.76E-04
	3.57E-03
	1.79E-04
	8.20E-10
	6.78E-05
	2.47E-04

	
	15-30 cm
	0.87
	1.91E-05
	0.23
	1.11
	0.11
	3.83E-05
	0.04
	0.15
	4.66E-04
	7.38E-11
	8.62E-05
	5.52E-04
	3.21E-05
	1.48E-10
	1.27E-05
	4.48E-05

	
	30-45 cm
	6.05
	1.41E-05
	1.62
	7.67
	0.76
	2.82E-05
	0.29
	1.05
	3.97E-03
	6.29E-10
	1.03E-03
	4.99E-03
	2.74E-04
	1.26E-09
	1.07E-04
	3.81E-04

	FP6
	0-15 cm
	3.14
	1.31E-05
	0.81
	3.95
	0.39
	2.62E-05
	0.14
	0.54
	1.02E-03
	1.61E-10
	4.00E-04
	1.42E-03
	7.02E-05
	3.23E-10
	2.68E-05
	9.69E-05

	
	15-30 cm
	29.0
	1.41E-05
	7.98
	36.9
	3.62
	2.82E-05
	1.42
	5.04
	4.94E-03
	7.80E-10
	3.00E-03
	7.94E-03
	3.41E-04
	1.56E-09
	1.32E-04
	4.72E-04

	
	30-45 cm
	0.03
	1.01E-05
	0.004
	0.03
	0.004
	2.01E-05
	0.00
	0.00
	4.47E-06
	7.05E-13
	5.01E-07
	4.98E-06
	3.08E-07
	1.41E-12
	4.92E-08
	3.58E-07

	FP7
	0-15 cm
	0.09
	1.01E-06
	0.02
	0.11
	0.01
	2.01E-06
	0.00
	0.02
	3.27E-05
	5.19E-12
	9.01E-06
	4.18E-05
	2.26E-06
	1.04E-11
	8.85E-07
	3.14E-06

	
	15-30 cm
	2.72
	2.22E-05
	0.75
	3.47
	0.34
	4.43E-05
	0.13
	0.47
	9.71E-04
	1.54E-10
	3.12E-04
	1.28E-03
	6.70E-05
	3.08E-10
	2.65E-05
	9.35E-05

	
	30-45 cm
	1.73
	8.06E-06
	0.48
	2.21
	0.22
	1.61E-05
	0.09
	0.30
	1.09E-03
	1.73E-10
	1.71E-04
	1.26E-03
	7.52E-05
	3.46E-10
	3.00E-05
	1.05E-04

	FP8
	0-15 cm
	0.08
	2.22E-05
	0.01
	0.09
	0.01
	4.43E-05
	0.00
	0.01
	7.52E-05
	1.18E-11
	1.87E-05
	9.39E-05
	5.18E-06
	2.37E-11
	1.84E-06
	7.02E-06

	
	15-30 cm
	0.24
	1.01E-06
	0.06
	0.30
	0.03
	2.01E-06
	0.01
	0.04
	1.39E-04
	2.20E-11
	3.74E-05
	1.76E-04
	9.55E-06
	4.39E-11
	3.68E-06
	1.32E-05

	
	30-45 cm
	1.79
	2.42E-05
	0.48
	2.27
	0.22
	4.83E-05
	0.09
	0.31
	3.74E-04
	5.93E-11
	3.48E-05
	4.08E-04
	2.58E-05
	1.19E-10
	9.99E-06
	3.58E-05

	FP9
	0-15 cm
	25.8
	2.45E-04
	7.09
	32.9
	3.23
	4.90E-04
	1.26
	4.49
	9.52E-03
	1.51E-09
	3.01E-03
	1.25E-02
	6.56E-04
	3.02E-09
	2.59E-04
	9.16E-04

	
	15-30 cm
	9.45
	2.88E-04
	2.35
	11.8
	1.18
	5.76E-04
	0.42
	1.60
	4.76E-03
	7.53E-10
	1.28E-03
	6.04E-03
	3.28E-04
	1.51E-09
	1.24E-04
	4.52E-04

	
	30-45 cm
	14.3
	1.39E-04
	3.76
	18.1
	1.79
	2.78E-04
	0.67
	2.46
	8.63E-03
	1.37E-09
	1.74E-03
	1.04E-02
	5.95E-04
	2.73E-09
	2.31E-04
	8.26E-04

	FP10
	0-15 cm
	32.7
	4.78E-04
	8.41
	41.1
	4.08
	9.57E-04
	1.49
	5.58
	1.12E-02
	1.78E-09
	4.22E-03
	1.54E-02
	7.72E-04
	3.55E-09
	2.93E-04
	1.06E-03

	
	15-30 cm
	2.74
	1.88E-04
	0.67
	3.42
	0.34
	3.77E-04
	0.12
	0.46
	1.51E-03
	2.40E-10
	2.96E-04
	1.81E-03
	1.04E-04
	4.81E-10
	3.99E-05
	1.44E-04

	
	30-45 cm
	4.26
	3.93E-05
	1.08
	5.34
	0.53
	7.86E-05
	0.19
	0.72
	3.09E-03
	4.89E-10
	8.27E-04
	3.92E-03
	2.13E-04
	9.79E-10
	8.24E-05
	2.95E-04

	FP11
	0-15 cm
	18.9
	1.67E-04
	5.15
	24.0
	2.36
	3.34E-04
	0.92
	3.27
	1.17E-02
	1.84E-09
	2.88E-03
	1.45E-02
	8.04E-04
	3.69E-09
	3.18E-04
	1.12E-03

	
	15-30 cm
	55.5
	2.58E-04
	15.3
	70.8
	6.94
	5.16E-04
	2.72
	9.66
	1.66E-02
	2.62E-09
	4.69E-03
	2.12E-02
	1.14E-03
	5.24E-09
	4.49E-04
	1.59E-03

	
	30-45 cm
	58.5
	4.85E-04
	15.8
	74.3
	7.32
	9.71E-04
	2.81
	10.13
	2.90E-02
	4.60E-09
	6.71E-03
	3.57E-02
	2.00E-03
	9.20E-09
	7.81E-04
	2.78E-03

	FP12
	0-15 cm
	2.76
	1.91E-05
	0.73
	3.49
	0.34
	3.83E-05
	0.13
	0.48
	2.19E-03
	3.46E-10
	5.84E-04
	2.77E-03
	1.51E-04
	6.93E-10
	5.92E-05
	2.10E-04

	
	15-30 cm
	45.7
	1.77E-04
	12.6
	58.3
	5.72
	3.55E-04
	2.24
	7.96
	1.36E-02
	2.16E-09
	3.59E-03
	1.72E-02
	9.39E-04
	4.32E-09
	3.68E-04
	1.31E-03

	
	30-45 cm
	17.0
	5.24E-05
	4.65
	21.6
	2.12
	1.05E-04
	0.83
	2.95
	8.12E-03
	1.29E-09
	2.71E-03
	1.08E-02
	5.60E-04
	2.57E-09
	2.21E-04
	7.81E-04

	FP13
	0-15 cm
	1.10
	1.31E-05
	0.29
	1.39
	0.14
	2.62E-05
	0.05
	0.19
	4.91E-04
	7.75E-11
	1.81E-04
	6.71E-04
	3.38E-05
	1.55E-10
	1.30E-05
	4.68E-05

	
	15-30 cm
	6.98
	1.99E-04
	1.79
	8.76
	0.87
	3.99E-04
	0.32
	1.19
	1.64E-03
	2.58E-10
	6.87E-04
	2.32E-03
	1.13E-04
	5.17E-10
	4.12E-05
	1.54E-04

	 
	30-45 cm
	1.10
	2.92E-05
	0.28
	1.38
	0.14
	5.84E-05
	0.05
	0.19
	5.12E-04
	8.12E-11
	5.28E-05
	5.65E-04
	3.53E-05
	1.62E-10
	1.36E-05
	4.89E-05





Supplemental Material 12: Isomeric ratios of OCPs in the floodplain soils at 0-15 cm depth
	 
	α-Chlordane/ β-Chlordane
	Endosulfan I /Endosulfan II
	Heptachlor Epoxide/ Heptachlor
	Endrin/ Dieldrin
	Dieldrin/ Aldrin
	α-HCH/γ-HCH
	γ-HCH/ ∑HCH
	β-HCH/γ-HCH
	DDD/ DDE
	(DDD+DDE) /DDT
	(DDD+DDE) /∑DDT
	ppDDT/ ∑DDT

	FP1
	10.5
	0.0
	0.5
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	FP2
	0.9
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	FP3
	1.1
	0.0
	2.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	FP4
	3.4
	0.0
	0.0
	0.1
	8.0
	0.0
	0.7
	0.0
	0.0
	3.8
	0.8
	0.2

	FP5
	1.2
	0.0
	1.2
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	1.0
	0.5
	0.5

	FP6
	2.1
	1.8
	0.2
	3.0
	2.5
	0.0
	0.6
	0.1
	0.5
	0.1
	0.1
	0.9

	FP7
	0.0
	0.0
	0.0
	11.8
	0.0
	0.0
	0.0
	0.0
	1.8
	1.7
	0.6
	0.4

	FP8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	19.5
	1.0
	0.0

	FP9
	0.2
	4.9
	1.2
	0.0
	1.1
	8.0
	0.0
	5.3
	1.4
	5.1
	0.8
	0.2

	FP10
	1.1
	0.3
	337
	1.9
	43.0
	0.0
	0.2
	3.5
	0.8
	1.6
	0.6
	0.4

	FP11
	0.8
	0.6
	12.2
	0.3
	1.7
	3.7
	0.0
	3.9
	0.6
	1.8
	0.6
	0.4

	FP12
	0.4
	0.0
	0.1
	0.7
	0.8
	0.6
	0.1
	0.5
	6.0
	1.8
	0.6
	0.4

	FP13
	1.7
	0.0
	2.8
	1.4
	11.7
	1.3
	0.3
	0.9
	0.3
	2.5
	0.7
	0.3





Supplemental Material 13: Isomeric ratios of OCPs in the floodplain soils at 15-30 cm depth
	
	α-Chlordane/ β-Chlordane
	Endosulfan I /Endosulfan II
	Heptachlor Epoxide/ Heptachlor
	Endrin/ Dieldrin
	Dieldrin/ Aldrin
	α-HCH/γ-HCH
	γ-HCH/ ∑HCH
	β-HCH/γ-HCH
	DDD/ DDE
	(DDD+DDE) /DDT
	(DDD+DDE) /∑DDT
	ppDDT/ ∑DDT

	FP1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	1.0
	0.0

	FP2
	0.2
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	FP3
	2.0
	22.5
	0.1
	2.2
	29.2
	6.8
	0.1
	3.0
	0.3
	2.7
	0.7
	0.3

	FP4
	1.4
	0.0
	0.0
	0.5
	0.4
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	1.0

	FP5
	7.4
	0.0
	0.0
	1.3
	1.5
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	1.0

	FP6
	1.5
	92.8
	1.4
	0.0
	0.0
	0.0
	1.0
	0.0
	0.7
	0.0
	1.0
	0.0

	FP7
	0.1
	0.0
	0.9
	0.0
	1.9
	0.0
	0.0
	0.0
	0.0
	0.5
	0.3
	0.7

	FP8
	3.1
	0.0
	0.4
	1.8
	0.0
	0.0
	0.0
	0.0
	34.9
	0.7
	0.4
	0.6

	FP9
	1.7
	0.0
	0.4
	0.2
	5.2
	0.1
	0.6
	0.0
	0.3
	1.1
	0.5
	0.5

	FP10
	15.7
	0.3
	0.1
	0.1
	0.6
	0.2
	0.4
	0.7
	19.9
	24.6
	1.0
	0.0

	FP11
	6.5
	0.0
	3.1
	1.0
	0.2
	0.7
	0.2
	0.8
	1.7
	1.4
	0.6
	0.4

	FP12
	0.1
	0.0
	4.0
	0.9
	0.3
	0.2
	0.4
	0.9
	4.6
	4.0
	0.8
	0.2

	FP13
	0.2
	0.0
	1.2
	15.8
	0.8
	0.1
	0.5
	0.2
	4.1
	2.2
	0.7
	0.3



Supplemental Material 14: Isomeric ratios of OCPs in the floodplain soils at 30-45 cm depth
	
	α-Chlordane/ β-Chlordane
	Endosulfan I /Endosulfan II
	Heptachlor Epoxide/ Heptachlor
	Endrin/ Dieldrin
	Dieldrin/ Aldrin
	α-HCH/γ-HCH
	γ-HCH/ ∑HCH
	β-HCH/γ-HCH
	DDD/ DDE
	(DDD+DDE) /DDT
	(DDD+DDE) /∑DDT
	ppDDT/ ∑DDT

	FP1
	0.7
	0.0
	1.0
	34.8
	11.5
	58.0
	0.0
	2.6
	1.4
	3.2
	0.8
	0.2

	FP2
	3.7
	0.0
	0.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	FP3
	0.2
	0.0
	0.0
	2.6
	0.7
	0.0
	0.0
	0.0
	0.0
	0.0
	1.0
	0.0

	FP4
	350
	0.0
	1.3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	FP5
	2.7
	0.0
	0.0
	0.5
	12.3
	0.0
	0.9
	0.0
	0.0
	0.2
	0.2
	0.8

	FP6
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	FP7
	0.4
	0.0
	0.0
	0.0
	1.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	FP8
	1.7
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	3.5
	0.8
	0.2

	FP9
	2.1
	0.0
	0.3
	1.5
	0.6
	1.4
	0.2
	1.0
	1.5
	1.8
	0.6
	0.4

	FP10
	1.0
	0.7
	0.1
	0.1
	29.0
	0.1
	0.8
	0.1
	5.8
	1.7
	0.6
	0.4

	FP11
	0.6
	0.0
	0.2
	0.8
	0.2
	0.3
	0.4
	0.6
	0.6
	9.4
	0.9
	0.1

	FP12
	0.8
	0.0
	0.8
	0.8
	5.7
	3.7
	0.1
	3.3
	1.6
	2.6
	0.7
	0.3

	FP13
	1.4
	0.0
	0.2
	82.0
	0.0
	0.3
	0.3
	0.6
	0.0
	2.0
	0.7
	0.3












Supplemental Material 15: PCA of OCPs in the floodplain soils of the lower reaches of River Niger for 0-15 cm depth
	OCPs
	Component

	
	1
	2
	3
	4
	5
	6

	α-HCH
	-.153
	-.132
	-.101
	.686
	-.133
	.466

	β-HCH
	-.087
	-.073
	.013
	.979
	-.061
	-.042

	γ-HCH
	.131
	.167
	.926
	-.097
	.040
	.209

	δ-HCH
	.892
	-.106
	-.125
	-.168
	.049
	.108

	p,p'-DDE
	-.163
	.552
	.574
	-.019
	-.137
	.463

	p,p'-DDD
	.020
	-.059
	-.096
	-.116
	-.228
	-.408

	p,p'-DDT
	.224
	-.003
	.139
	-.071
	.936
	.060

	α-Chlordane
	.806
	.573
	.005
	-.065
	-.019
	.059

	γ-Chlordane
	.976
	.181
	-.035
	-.067
	.005
	.031

	Heptachlor
	.945
	-.097
	.006
	.034
	.073
	-.141

	Heptachlor Epoxide
	.126
	.974
	-.014
	-.056
	-.115
	.072

	Methoxychlor
	-.061
	-.071
	.925
	-.020
	-.014
	-.175

	Endosulfan I
	.956
	-.086
	-.044
	-.041
	-.043
	-.101

	Endosulfan II
	-.056
	-.028
	-.046
	.944
	-.027
	.080

	Endosulphansulfate
	-.116
	-.010
	-.166
	-.109
	.958
	.045

	Aldrin
	.685
	.642
	.183
	-.165
	.084
	.186

	Dieldrin
	-.063
	.825
	.505
	-.085
	-.049
	.193

	Endrin
	-.194
	.072
	.827
	.036
	-.041
	.469

	Endrin aldehyde
	-.086
	.795
	-.155
	-.057
	.537
	.043

	Endrin ketone
	-.084
	-.195
	-.143
	-.057
	.034
	-.871

	Variance %
	24.456
	17.350
	15.737
	12.228
	11.057
	8.948

	Cumm Var. %
	24.456
	41.806
	57.543
	69.771
	80.828
	89.777




















Supplemental Material 16: PCA of OCPs in the floodplain soils of the lower reaches of River Niger for 0-15 cm depth for 15-30 cm Depth
	OCPs
	Component

	
	1
	2
	3
	4
	5
	6
	7

	α-HCH
	-.173
	-.277
	-.250
	.036
	-.099
	-.085
	-.875

	β-HCH
	-.092
	-.120
	-.187
	.858
	-.073
	-.088
	-.406

	γ-HCH
	.990
	-.033
	-.067
	-.110
	-.045
	-.031
	-.012

	δ-HCH
	-.148
	-.149
	.949
	-.073
	.092
	-.140
	.061

	p,p'-DDE
	.862
	.392
	-.136
	-.205
	-.094
	-.173
	-.019

	p,p'-DDD
	.962
	.067
	-.095
	-.176
	-.048
	.165
	-.010

	p,p'-DDT
	-.029
	.115
	-.056
	.969
	-.008
	.027
	.190

	α-Chlordane
	.106
	.936
	-.088
	.037
	-.035
	.289
	.088

	γ-Chlordane
	-.001
	-.276
	.232
	-.135
	.833
	.159
	.329

	Heptachlor
	.954
	-.012
	-.060
	.277
	.040
	-.062
	.060

	Heptachlor Epoxide
	.994
	-.033
	-.056
	-.077
	.011
	-.034
	-.005

	Methoxychlor
	-.130
	.019
	.172
	.029
	.963
	-.075
	-.022

	Endosulfan I
	.966
	-.047
	.089
	-.190
	-.118
	-.052
	-.001

	Endosulfan II
	.951
	-.004
	-.078
	.284
	-.047
	-.045
	.060

	Endosulphansulfate
	.115
	.881
	-.165
	-.233
	-.086
	-.330
	-.001

	Aldrin
	.033
	-.075
	.883
	-.163
	.090
	.382
	.073

	Dieldrin
	-.197
	-.201
	.878
	-.017
	.288
	-.233
	.051

	Endrin
	-.131
	.122
	-.058
	-.031
	.019
	.981
	-.008

	Endrin aldehyde
	-.270
	.840
	-.281
	.296
	-.091
	.179
	.084

	Endrin ketone
	-.286
	-.476
	-.235
	-.002
	.230
	-.288
	.647

	Variance %
	33.499
	15.062
	14.304
	10.786
	9.184
	8.021
	7.635

	Cumm Var. %
	33.499
	48.561
	62.865
	73.651
	82.835
	90.855
	98.490


















Supplemental Material 17: PCA of OCPs in the floodplain soils of the lower reaches of River Niger for 0-15 cm depth for 30-45 cm Depth
	OCPs
	Component

	
	1
	2
	3
	4
	5

	α-HCH
	-.110
	.373
	-.193
	.590
	.552

	β-HCH
	.896
	.361
	-.047
	.061
	.049

	γ-HCH
	.248
	.897
	.016
	.159
	-.028

	δ-HCH
	.162
	.257
	.060
	.806
	.065

	p,p'-DDE
	.955
	.223
	-.106
	.056
	-.035

	p,p'-DDD
	.931
	.105
	-.067
	-.051
	.122

	p,p'-DDT
	.977
	-.014
	.006
	.006
	-.041

	α-Chlordane
	.559
	.292
	.178
	.413
	-.411

	γ-Chlordane
	.390
	.821
	.038
	-.044
	.007

	Heptachlor
	-.176
	.888
	-.290
	.226
	-.018

	Heptachlor Epoxide
	.236
	.648
	.574
	.206
	.152

	Methoxychlor
	.046
	.032
	.230
	.097
	.838

	Endosulfan I
	.484
	.579
	.184
	-.261
	.139

	Endosulfan II
	.963
	.024
	-.073
	-.040
	-.118

	Endosulphansulfate
	-.090
	-.209
	.708
	.466
	.301

	Aldrin
	-.185
	.771
	.392
	.403
	.075

	Dieldrin
	.665
	.002
	.061
	.476
	.417

	Endrin
	.929
	.149
	.020
	-.020
	.101

	Endrin aldehyde
	.878
	-.077
	.019
	.288
	-.133

	Endrin ketone
	-.149
	.130
	.956
	-.164
	.013

	Variance %
	37.457
	20.948
	10.858
	10.470
	7.783

	Cumm Var. %
	37.457
	58.405
	69.262
	79.732
	87.515
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