


Supplementary Information


[bookmark: _Hlk154242687]CONTAMINATION LEVELS AND SOURCES OF TRACE ELEMENTS IN RIVER SEDIMENTS OF NORTHEAST BRAZIL

[bookmark: _Hlk117232778]Table S1
[bookmark: _Hlk133851764][bookmark: _Hlk194532832]Sampling sites and geographic location of surface sediments from the Capibaribe and Ipojuca rivers, northeast Brazil.
	Rivers
	Sampling Sites
Codes
	Geographic location

	Capibaribe
	C1
	7° 57' 17" S; 36° 13' 38" W

	Capibaribe
	C2
	7° 57' 42" S; 36° 12' 05" W

	Capibaribe
	C3
	7° 58' 02" S; 36° 10' 21" W

	Capibaribe
	C4
	7° 57' 50" S; 36° 08' 09" W

	Capibaribe
	C5
	7° 58' 36" S; 36° 06' 26" W

	Capibaribe
	C6
	8° 00' 54" S; 36° 05' 53" W

	Capibaribe
	C7
	8° 01' 03" S; 36° 04' 42" W

	Capibaribe
	C8
	8° 00' 48" S; 36° 03' 43" W

	Capibaribe
	C9
	8° 00' 39" S; 36° 03' 11" W

	Capibaribe
	C10
	8° 00' 27" S; 36° 02' 49" W

	Capibaribe
	C11
	8° 00' 22" S; 36° 02' 17" W

	Ipojuca
	I1
	8° 17' 17" S; 35° 59' 35" W

	Ipojuca
	I2
	8° 16' 58" S; 35° 58' 54" W

	Ipojuca
	I3
	8° 17' 37" S; 35° 58' 44" W

	Ipojuca
	I4
	8° 17' 17" S; 35° 58' 27" W

	Ipojuca
	I5
	8° 17' 18" S; 35° 58' 10" W

	Ipojuca
	I6
	8° 17' 28" S; 35° 58' 06" W

	Ipojuca
	I7
	8° 17' 13" S; 35° 57' 52" W

	Ipojuca
	I8
	8° 16' 58" S; 35° 57' 39" W

	Ipojuca
	I9
	8° 17' 08" S; 35° 57' 16" W

	Ipojuca
	I10
	8° 16' 59" S; 35° 56' 48" W









Table S2
Analytical parameters for trace elements determination in surface sediments by ICP-OES.
	Element
	RL (%)
	LOD 
(mg kg-1)
	LOQ 
(mg kg-1)
	Certified Values      
 (mg kg-1)
	Experimental values 
(mg kg-1)

	
	
	
	
	OREAS46
	OREAS47
	OREAS46
	OREAS47

	As
	9.0
	5.0
	12.5
	<5
	9
	0.66-0.77
	9.14-9.92

	Cr
	7.0
	1.0
	2.5
	23
	30
	23.9-26.1
	29.4-31.4

	Co
	7.0
	3.0
	7.5
	4
	45
	5.50-6.16
	48.4-51.4

	Cu
	7.0
	1.0
	2.5
	22
	150
	22.8-23.9
	157-163

	Ni
	7.0
	1.0
	2.5
	14
	73
	15.6-17.0
	78-82

	Pb
	9.0
	3.0
	7.5
	3
	267
	1.94-2.10
	276-291

	Zn
	13.0
	1.0
	2.5
	20
	200
	19.5-21.9
	208-218


RL = repeatability limit; LOD= limit of detection; LOQ = limit of quantitation

Table S3
[bookmark: _Hlk171687127]Concentrations (mg kg-1) of seven trace elements in surface sediments from the Capibaribe and Ipojuca rivers, northeast Brazil.
	Samples
	As
	Co
	Cr
	Cu
	Ni
	Pb
	Zn

	C1
	<LOQ
	14.0
	65.0
	31.0
	34.0
	17.0
	85.0

	C2
	<LOQ
	<LOQ
	49.0
	55.0
	26.0
	29.0
	151.0

	C3
	<LOQ
	<LOQ
	25.0
	11.0
	12.0
	10.0
	37.0

	C4
	7.0
	<LOQ
	39.0
	33.0
	20.0
	22.0
	164.0

	C5
	10.0
	<LOQ
	26.0
	13.0
	11.0
	22.0
	84.0

	C6
	8.0
	<LOQ
	20.0
	6.0
	6.0
	15.0
	60.0

	C7
	<LOQ
	<LOQ
	17.0
	5.0
	8.0
	10.0
	26.0

	C8
	<LOQ
	<LOQ
	63.0
	36.0
	39.0
	20.0
	107.0

	C9
	<LOQ
	16.2
	127.0
	46.0
	77.0
	19.0
	81.0

	C10
	<LOQ
	11.0
	78.0
	48.0
	46.0
	25.0
	148.0

	C11
	<LOQ
	<LOQ
	21.0
	13.0
	10.0
	10.0
	41.0

	I1
	<LOQ
	<LOQ
	19.0
	9.0
	7.0
	21.0
	36.0

	I2
	<LOQ
	<LOQ
	40.0
	45.0
	10.0
	70.0
	99.0

	I3
	<LOQ
	<LOQ
	46.0
	31.0
	9.0
	42.0
	126.0

	I4
	<LOQ
	<LOQ
	43.0
	74.0
	18.0
	58.0
	273.0

	I5
	<LOQ
	<LOQ
	47.0
	56.0
	13.0
	53.0
	181.0

	I6
	<LOQ
	<LOQ
	19.0
	42.0
	12.0
	19.0
	111.0

	I7
	<LOQ
	<LOQ
	59.0
	78.0
	17.0
	40.0
	332.0

	I8
	<LOQ
	<LOQ
	40.0
	165.0
	23.0
	63.0
	272.0

	I9
	<LOQ
	<LOQ
	38.0
	85.0
	20.0
	43.0
	151.0

	I10
	<LOQ
	<LOQ
	118.0
	117.0
	22.0
	44.0
	231.0


[bookmark: _Hlk154597323]LOQ: limit of quantification.
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Table S4
Enrichment factor (EF) of seven trace elements in surface sediments from the Capibaribe and Ipojuca rivers, northeast Brazil.
	Samples
	As
	Co
	Cr
	Cu
	Ni
	Pb
	Zn

	C1
	NC
	1.3
	1.7
	1.2
	1.6
	0.8
	1.1

	C2
	NC
	NC
	1.8
	2.9
	1.7
	1.9
	2.8

	C3
	NC
	NC
	1.6
	1.0
	1.4
	1.1
	1.2

	C4
	5.4
	NC
	1.3
	1.5
	1.2
	1.3
	2.7

	C5
	9.3
	NC
	1.0
	0.7
	0.8
	1.5
	1.6

	C6
	10.6
	NC
	1.1
	0.5
	0.6
	1.5
	1.7

	C7
	NC
	NC
	1.7
	0.7
	1.4
	1.7
	1.3

	C8
	NC
	NC
	2.7
	2.1
	2.9
	1.5
	2.2

	C9
	NC
	1.7
	3.8
	1.9
	4.0
	1.0
	1.2

	C10
	NC
	1.2
	2.4
	2.1
	2.5
	1.4
	2.3

	C11
	NC
	NC
	2.2
	1.9
	1.8
	1.8
	2.1

	I1
	NC
	NC
	1.5
	1.0
	0.9
	2.8
	1.4

	I2
	NC
	NC
	2.2
	3.5
	1.0
	6.7
	2.7

	I3
	NC
	NC
	3.3
	3.1
	1.1
	5.3
	4.5

	I4
	NC
	NC
	2.0
	4.9
	1.5
	4.8
	6.4

	I5
	NC
	NC
	2.8
	4.7
	1.4
	5.5
	5.3

	I6
	NC
	NC
	1.8
	5.6
	2.0
	3.2
	5.2

	I7
	NC
	NC
	2.5
	4.6
	1.3
	2.9
	6.9

	I8
	NC
	NC
	1.8
	10.4
	1.8
	4.9
	6.0

	I9
	NC
	NC
	1.2
	3.7
	1.1
	2.3
	2.3

	I10
	NC
	NC
	5.0
	7.0
	1.6
	3.3
	4.8


NC: not calculated (values below limit of quantification)



Table S5
Geoaccumulation index (Igeo) of seven trace elements in surface sediments from the Capibaribe and Ipojuca rivers, northeast Brazil.
	Samples
	As
	Co
	Cr
	Cu
	Ni
	Pb
	Zn

	C1
	NC
	-0.1
	0.3
	-0.3
	0.2
	-0.8
	-0.3

	C2
	NC
	NC
	-0.1
	0.6
	-0.2
	0.0
	0.5

	C3
	NC
	NC
	-1.1
	-1.8
	-1.3
	-1.6
	-1.5

	C4
	1.6
	NC
	-0.4
	-0.2
	-0.6
	-0.4
	0.6

	C5
	2.2
	NC
	-1.0
	-1.5
	-1.4
	-0.4
	-0.3

	C6
	1.8
	NC
	-1.4
	-2.6
	-2.3
	-1.0
	-0.8

	C7
	NC
	NC
	-1.6
	-2.9
	-1.9
	-1.6
	-2.0

	C8
	NC
	NC
	0.3
	-0.1
	0.4
	-0.6
	0.0

	C9
	NC
	0.1
	1.3
	0.3
	1.4
	-0.7
	-0.4

	C10
	NC
	-0.4
	0.6
	0.4
	0.6
	-0.3
	0.5

	C11
	NC
	NC
	-1.3
	-1.5
	-1.6
	-1.6
	-1.4

	I1
	NC
	NC
	-1.5
	-2.1
	-2.1
	-0.5
	-1.6

	I2
	NC
	NC
	-0.4
	0.3
	-1.6
	1.2
	-0.1

	I3
	NC
	NC
	-0.2
	-0.3
	-1.7
	0.5
	0.2

	I4
	NC
	NC
	-0.3
	1.0
	-0.7
	1.0
	1.4

	I5
	NC
	NC
	-0.2
	0.6
	-1.2
	0.8
	0.8

	I6
	NC
	NC
	-1.5
	0.2
	-1.3
	-0.7
	0.0

	I7
	NC
	NC
	0.2
	1.1
	-0.8
	0.4
	1.6

	I8
	NC
	NC
	-0.4
	2.1
	-0.4
	1.1
	1.4

	I9
	NC
	NC
	-0.5
	1.2
	-0.6
	0.5
	0.5

	I10
	NC
	NC
	1.2
	1.6
	-0.4
	0.6
	1.1


NC: not calculated (values below limit of quantification)














Table S6
Contamination factor (CF) of seven trace elements in surface sediments from the Capibaribe and Ipojuca rivers, northeast Brazil.
	Samples
	As
	Co
	Cr
	Cu
	Ni
	Pb
	Zn

	C1
	NC
	1.4
	1.9
	1.2
	1.7
	0.9
	1.2

	C2
	NC
	NC
	1.4
	2.2
	1.3
	1.5
	2.1

	C3
	NC
	NC
	0.7
	0.4
	0.6
	0.5
	0.5

	C4
	4.7
	NC
	1.1
	1.3
	1.0
	1.1
	2.3

	C5
	6.7
	NC
	0.7
	0.5
	0.6
	1.1
	1.2

	C6
	5.3
	NC
	0.6
	0.2
	0.3
	0.8
	0.8

	C7
	NC
	NC
	0.5
	0.2
	0.4
	0.5
	0.4

	C8
	NC
	NC
	1.8
	1.4
	2.0
	1.0
	1.5

	C9
	NC
	1.6
	3.6
	1.8
	3.9
	1.0
	1.1

	C10
	NC
	1.1
	2.2
	1.9
	2.3
	1.3
	2.1

	C11
	NC
	NC
	0.6
	0.5
	0.5
	0.5
	0.6

	I1
	NC
	NC
	0.5
	0.4
	0.4
	1.1
	0.5

	I2
	NC
	NC
	1.1
	1.8
	0.5
	3.5
	1.4

	I3
	NC
	NC
	1.3
	1.2
	0.5
	2.1
	1.8

	I4
	NC
	NC
	1.2
	3.0
	0.9
	2.9
	3.8

	I5
	NC
	NC
	1.3
	2.2
	0.7
	2.7
	2.5

	I6
	NC
	NC
	0.5
	1.7
	0.6
	1.0
	1.5

	I7
	NC
	NC
	1.7
	3.1
	0.9
	2.0
	4.7

	I8
	NC
	NC
	1.1
	6.6
	1.2
	3.2
	3.8

	I9
	NC
	NC
	1.1
	3.4
	1.0
	2.2
	2.1

	I10
	NC
	NC
	3.4
	4.7
	1.1
	2.2
	3.3


NC: not calculated (values below limit of quantification)























Table S7
Pollution load index (PLI) and combined pollution index (CPI) in surface sediments from the Capibaribe and Ipojuca Rivers, northeast Brazil.
	Samples
	PLI
	CPI

	C1
	1.3
	1.4

	C2
	1.7
	1.7

	C3
	0.5
	0.6

	C4
	1.6
	1.9

	C5
	1.1
	1.8

	C6
	0.7
	1.3

	C7
	0.4
	0.4

	C8
	1.5
	1.5

	C9
	1.9
	2.2

	C10
	1.7
	1.8

	C11
	0.5
	0.5

	I1
	0.5
	0.6

	I2
	1.4
	1.7

	I3
	1.2
	1.4

	I4
	2.1
	2.4

	I5
	1.7
	1.9

	I6
	1.0
	1.1

	I7
	2.1
	2.5

	I8
	2.5
	3.2

	I9
	1.8
	2.0

	I10
	2.6
	2.9
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