SUPPORTING INFORMATION

Assessing the role of the “estuarine filter” for emerging contaminants: pharmaceuticals, perfluoroalkyl compounds and plasticisers in sediment cores from two contrasting systems in the southern U.K.

Omar Celis-Hernandez1,2,3, Andrew B. Cundy3*, Ian W. Croudace3, Raymond D. Ward4,5, Rosa Busquets6 and John L. Wilkinson7.

1 Instituto de Ciencias del Mar y Limnología, Universidad Nacional Autónoma de México, Estación el Carmen, Campeche, C.P. 24157, Ciudad del Carmen, México.

2 Dirección de Cátedras CONACYT. Av. Insurgentes Sur 1582, Alcaldía Benito Juárez, C.P. 03940, Ciudad de México.

3 School of Ocean and Earth Science, University of Southampton, National Oceanography Centre, European Way, Southampton, SO14 3ZH, U.K.

4 Centre for Aquatic Environments, University of Brighton, Cockcroft Building, Moulsecoomb, Brighton BN2 4GJ, U.K.

5 Institute of Agriculture and Environmental Sciences, Estonian University of Life Sciences, Kreutzwaldi 5, EE-51014 Tartu, Estonia

6 Kingston University London, Faculty of Science, Engineering and Computing, Kingston Upon Thames KT1 2EE, U.K.

7 Department of Environment and Geography, University of York, Heslington, York, YO10 5NG, U.K.

*Corresponding author, A.Cundy@soton.ac.uk

This file includes supplementary text, and 5 tables.
Prepared October 2020
Table of Contents

	Background contamination, and analyte recovery


	S3

	Table S1. Quality parameters in the determination of ECs


	S4

	Table S2. Mass spectrometry acquisition conditions


	S5

	Table S3. Limits of detection and quantification for each studied EC analyte
	S6

	Table S4. Determination of the uncertainty in the quantification of the study compounds in unspiked Beaulieu core sample extracted and analysed independently (n=3)


	S7

	Table S5: Correlation matrix including granulometry, organic carbon and organic pollutants for Beaulieu (a) and Hythe (b)


	S8

	References


	S9


Background contamination, and analyte recovery.
The analysis of environmental levels of some ECs can be problematic, particularly when the sample matrix is as complex as that of sediment. Among the study compounds in this work, bisphenols and perfluoroalkyl compounds can be susceptible to the presence of gross error in the quantified concentrations due to the possibility of contamination of the samples with BPA leaching from plastic materials (e.g solid-phase extraction cartridges and ion exchange resins in ultrapure water purification systems, Inoue et al., 2000; Mbundi et al., 2014) and due to the tendency of perfluoroalkyl compounds to adsorb onto plastic or to be released from plastic in material used in sample clean-up , tubing, and filters (Lacina et al., 2011; Valsecchi et al., 2013). To prevent either laboratory contamination or loss of the study compounds during the analysis, the sample clean-up was reduced to the extraction selectivity given by the composition of the solvent in the microwave assisted extraction. No further extraction steps (e.g. clean-up with solid phase extraction cartridges) were carried out. In addition, LC tubing was metallic and the water used was of LC-MS quality. The consequences of the limited clean-up of compounds extracted from the sediments have resulted in relatively low recoveries (see Table S1). These low recoveries are a consequence of limited extraction of the study compounds from the sediment as well as the effect of potential co-extraction and co-elution of matrix components with the study ECs, leading to ion suppression in the electrospray. Due to the non-availability of certified reference materials matrix-matched to the study samples, a quantification carried out with standard addition was used to account for both extraction efficiency and signal alteration in the ionisation source due to the matrix. The occurrence of ECs in the study samples was corrected by the recoveries quantified with standard addition. All blanks in this work showed no presence (<LOD) of the study compounds.

Table S1. Quality parameters in the determination of ECs.

	Study compound
	LOD (instrumental), ng/ g methanola
	LOD in sediment sample (ng/g soil)a
	LOQ in sediment sample (ng/g soil)a
	Recovery (%)
	Repetitivity in standards (%)b (level used for the assessment)) 

	Acetaminophen
	0.07
	0.05
	0.1
	26%
	6% 

(9 ng/g)

	Bisphenol S (BPS)
	2.1
	0.7
	3.0
	25%
	16% 

(90 ng/g)

	Bisphenol A (BPA)
	4.0
	1.3
	4.4
	15%
	4 %

(89 ng/g)

	4-hydroxyphenone (HAP)
	2.0
	2.4
	7.9
	28%
	15% (109ppb)

	Perfluorooctanoic acid (PFOA)
	0.3
	1.0
	3.0
	7%
	10% 

(5 ng/g)

	Perfluorononanoic acid (PFNA)
	0.3
	1.0
	3.0
	7%
	8% 

(5 ng/g)

	Perfluorobutane sulfonic acid (PBFS)
	0.08
	0.12
	0.4
	21%
	17% 

(12 ng/g)


a Determined by extracting 3g of spiked soil, concentrating the extract in 1ml of methanol for analysis.

b n=3

Table S2. Mass spectrometry acquisition conditions.

	Compound
	Q1 (m/z)
	Q3 (m/z)
	 Transition use
	Fragmentor (V)
	Collision energy (eV)
	ESI polarity

	Acetaminophen
	152
	110
	Quantification
	92
	12
	(+)

	
	152
	65
	Confirmation
	92
	30
	(+)

	Bisphenol A (BPA)
	227
	212
	Quantification
	116
	12
	(-)

	
	227
	133
	Confirmation
	116
	20
	(-)

	4-hydroxyacetophenone (HAP)
	135
	92
	Quantification
	100
	24
	(-)

	
	135
	120
	Confirmation
	100
	12
	(-)

	Bisphenol S (BPS)
	249
	108
	Quantification
	132
	24
	(-)

	
	249
	92
	Confirmation
	132
	30
	(-)

	Perfluorobutane sulfonate (PFBS)
	299
	80
	Quantification
	128
	30
	(-)

	
	299
	99
	Confirmation
	128
	24
	(-)

	Perfluorononanoic acid (PFNA)
	463
	419
	Quantification
	92
	4
	(-)

	
	463
	219
	Confirmation
	92
	8
	(-)

	Perfluoroctanoic acid (PFOA)
	413
	369
	Quantification
	100
	4
	(-)

	 
	413
	169
	Confirmation
	100
	8
	(-)


Dwell time 0.01s

Table S3. Limits of detection and quantification for each studied EC analyte

	Study compound
	Limit of detection (instrumental), ng/ g methanola
	Limit of detection (LOD) in soil sample (ng/g soil)b
	Limit of quantification (LOQ) in soil sample (ng/g soil)b

	Acetaminophen
	0.07
	0.05
	0.1

	Bisphenol S (BPS)
	2.1
	0.7
	3.0

	Bisphenol A (BPA)
	4.0
	1.3
	4.4

	4- hydroxyacetophenone (HAP)
	2.0
	2.4
	7.9

	Perfluorooctanoic acid (PFOA)
	0.3
	1.0
	3.0

	Perfluorononanoic acid (PFNA)
	0.3
	1.0
	3.0

	Perfluorobutane sulfonic acid (PFBS)
	0.08
	0.12
	0.4


aDetermined at a signal-to-noise ratio of 3 by injecting a standard.

b Determined at a signal-to-noise ratio of 3 (LOD) and 10 (LOQ) from the injection of spiked soil sample extracts. Soil sample extracts were obtained from treating 3g of spiked soil with hexane:acetone (1:1) following the EPA method 3546 and concentrating the extract to 1ml of organic solvent.
Table S4. Determination of the uncertainty in the quantification of the study compounds in unspiked Beaulieu core sample extracted and analysed independently (n=3)
	Study compound
	RSD (%) n=3b

	Acetaminophen
	24%

	Bisphenol S
	22%

	Bisphenol A
	15%

	4-hydroxyphenone
	13%

	Perfluorooctanoic acid
	18%

	Perfluorononanoic acid
	18%

	Perfluorobutane sulfonic acid 
	15%


Table S5: Correlation matrix including granulometry, organic carbon and organic pollutants for Beaulieu (a) and Hythe (b)
	Variables at (a)
	Clay 
	Silt 
	Sand 
	O.C 
	BPA
	BPS
	Acetaminophen
	HAP
	PFBS
	PFOA
	PFNA

	Clay 
	
	0.57***
	-0.85***
	-0.50***
	0.09
	0.12
	0.10
	0.03
	0.05
	0.16
	-0.07

	Silt 
	
	
	-0.92***
	-0.37*
	0.25
	0.09
	0.10
	-0.14
	0.26
	0.17
	0.26

	Sand 
	
	
	
	0.48**
	-0.20
	-0.12
	-0.12
	0.08
	-0.19
	-0.18
	-0.13

	O.C 
	
	
	
	
	-0.09
	-0.37*
	-0.23
	-0.31
	0.11
	0.15
	-0.07

	BPA
	
	
	
	
	
	0.76***
	0.61***
	0.38*
	0.36
	0.73***
	0.33*

	BPS
	
	
	
	
	
	
	0.837***
	0.62***
	0.55**
	0.85***
	0.16

	Acetaminophen
	
	
	
	
	
	
	
	0.29
	0.38*
	0.85***
	0.35*

	HAP
	
	
	
	
	
	
	
	
	0.16
	0.59**
	0.08

	PFBS
	
	
	
	
	
	
	
	
	
	0.47*
	0.40*

	PFOA
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0.24


	Variables at (b)
	Clay 
	Silt 
	Sand 
	O.C 
	BPA
	BPS
	Acetaminophen
	HAP
	PFBS
	PFOA
	PFNA

	Clay 
	
	0.89***
	-0.94***
	-0.31
	-0.55***
	0.27
	0.18
	-0.78
	0.10
	-0.11
	0.45**

	Silt 
	
	
	-0.99***
	-0.36*
	-0.43**
	0.39
	0.19
	0.15
	0.08
	-0.25
	0.37*

	Sand 
	
	
	
	0.35*
	0.48**
	-0.36
	-0.19
	-0.19
	0.42
	0.22
	-0.40*

	O.C 
	
	
	
	
	0.20
	0.11
	-0.04
	-0.22
	-0.42**
	0.04
	-0.17

	BPA
	
	
	
	
	
	-0.15
	-0.22
	-0.13
	0.19
	-0.24
	-0.21

	BPS
	
	
	
	
	
	
	0.70*
	0.30
	0.51
	-0.30
	0.79**

	Acetaminophen
	
	
	
	
	
	
	
	0.24
	0.21
	0.15
	0.50**

	HAP
	
	
	
	
	
	
	
	
	0.39*
	-0.23
	0.52**

	PFBS
	
	
	
	
	
	
	
	
	
	-0.01
	0.41*

	PFOA
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-0.12
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