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Sammanfattning

Per och polyfluorerade alkylsubstans@PFAS) detekterades overallt i slamaviopps och yt vatt enpr
koncentrationerna i slammet varierade fran 25 till 111 ng/g torrvikt (dw). Pé@hSentrationerna varierade fran 17 till 3
ng/L i proverna fran avloppsvatteninflodet och frantillé#07 ng/L i proverna fran avloppsvattenutflodet i den I6sta fase
andra sidan varierade PFA®ncentrationerna i partikelfasen fran ej detekterade till 5,8 ng/g dw i proverna fran avioppsv

tillflode, medan inga PFAS detekterades i proverrarfr avl oppsvattnets utflode. T
med ett genomsnitt pdl1% vid jamforelse av koncentrationerna i inkommande och utgdende avloppsvatten. Det 1
avlagsnandet indikerar nedbrytning av PFg®kursorer, som hade etenomsni t t |l i gt avl aqg

koncentrationerna varierade fran 2,2 till 72 ng/L i proverna uppstréms avloppsreningsverket (WWTP) och fran 2,3 till
i proverna nedstr°ms WWT Foncevtiattbnema uppsttoms dtrdsgedms eningsverket BKAd
x P F A@ncentrationerna i genomsnitt med 17%, men variationerna var stora, fran en minskning med upp till 71% till e
med upp till 138%. Miljokvalitetsnormens (EQS) varde pa 0,65 ng/L fér den genomsnittliga arligakBiea@trationen i
inlandsytvatten i EU:s ramdirektiv for vatten (WFD) dverskreds i alla ytvatten.

Utgéende vatten frAn avloppsreningsverken screenades ocksa for bekampningsmedel. Av 26 analyserade substanser
11. AMPA, diuronochimidakloprid detekterades i 100% av proverna. Imidakloprid ar ett sarskilt fororenande &mne
Sverige och 6verskred det nationella&QSvardet pa 5 ng/L i alla prover. Ingen av de andra substanserna éverskred si
varde.




Summary

Per and polyfluoroalkyl substances (PFA®&gre ubiquitously detected in the sludge,
wastewater and surface water samples. xPFAS
ng/g dry weight (dw). PFAS concentrations ranged from 17 to 337 ng/L in the wastewater
influent samples, and from 16 to 40@/L in the wastewater effluent samples in the dissolved
phase. On the other hand, in the particulate phase, PFAS concentrations ranged from not
detected to 5.8 ng/g dw in the wastewater influent samples, wineré4sAS were detected in
the wastewater effluentsamplé€sy er al | , t he removal of xXxPFAS v
11% comparing wastewater influent and effluent concentrations. The negative removal
indicates degradation of PFAS precursors, which had an average removal of 4% A S
concentrations ranged from 2.2 to 72 ng/L in the samples upstream of the waste water treatment
plant (WWTP) samples, and from 2.3 to 172 ng/L in the samples downstream of the WWTP.
Comparing XxXxPFAS ¢ onc eowrstreant of hheWWT®,08 averagate and
xPFAS concentrations increased by 17 %, but
decrease by up to 71% and increase up to 1388b.environmental quality standard (EQS)
value of 0.65 ng/L for the average annual PFOS concentration in inland surface waters of the
EU Water Framework Directive (WFD) was exceeded in all surface water.

The effluent water was also screened for pesticides. Out of 26 analyzed substances 11 were
detected. AMPA, diuron and imidacloprid were detected in 100% of the samples. Imidacloprid
is a River Basin Specific Pollutant in Sweden and exceeded the natioraQ&Avalue of 5
ng/L in all samples. None of the other substances exceeded their EQS value.



Sammanfattning

Per ochpolyfluorerade alkylsubstanser (PFAS) detekterades Overallt 1, slatopps och
ytvattenprovernax P F Ak@ncentrationerna i slammet varierade fran 25 till 111 ng/g torrvikt
(dw). PFASkoncentrationerna varierade fran 17 till 337 ng/L i proverna fran
avloppsvatteninflodet och fran 16 till 407 ng/L i proverna fran avloppsvattenutflodet i den losta
fasen.A andra sidan varierade PFA®ncentrationerna i partikelfasen fran ej detekterade ftill
5,8 ng/g dw i proverna fran avloppsvattnets tillflode, medan ifrgeSRletekterades i proverna
fr-n avlioppsvattnets utfl°de. Totalt sett va
-11% vid jamférelse av koncentrationerna i inkommande och utgaende avloppsvatten. Det
negativa avlagsnandet indikerar nedbrytnin@ BAS prekursorer, som hade ett genomsnittligt
avl @agsnande pkenceBtétinernaxvarlerade fran 2,2 till 72 ng/L i proverna
uppstroms avloppsreningsverket (WWTP) och fran 2,3 till 172 ng/L i proverna nedstroms
WWT P . Vi d en j 2 mf-Konmoamtrasorernaa wppstrensF dels nedstroms
reni ngsyver k ekoncénkatiaherna kgerforAssitt med 17%, men variationerna var
stora, frdn en minskning med upp till 71% till en Okning med upp till 138%.
Miljokvalitetsnormens (EQS) varde pa 0,65 ng/L for dgenomsnittliga arliga PFGS
koncentrationen i inlandsytvatten i EU:s ramdirektiv for vatten (WFD) 6verskreds i alla
ytvatten.

Utgaende vatten fran avloppsreningsverken screenades ocksa for bekampningsmedel. Av
26 analyserade substanser detekterades 11. AMPA, diuron och imidakloprid detekterades i
100% av proverna. Imidakloprid ar ett sarskilt férorenande amne (SFA) i Sverige och
overskred det nationella AEQSvéardet pa 5 ng/L i alla prover. Ingen av de andra
substanserna 6verskred sitt EQS8de.
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1 INTRODUCTION

Per and polyfluoroalkyl substances (PFAS) are an emerging class of contaminants
(Ahrens, 2011)PFAS can be categorized by functional group anthéy carbon chain length
and most common PFAS groups are perfluoroalkyl carboxylates (PFCA) or perfluoroalkyl
sulfonates (PFSA) (Buck et al., 2011png chain PFAS are characterizeith OCs PFSAs
and OC7 PFCAsand short chain PFAS as sBFSAs and <¢PFCAs (Buck et al., 2011).
Typical PFAS sources to the aquatic environment are wastewater, fire training facilities and
landfill leachate (Ahrens, 2011; Ahrens & Bundschuh, 20G&belius et al., 208B).
Wastewater treatment plant (WWTP) effluemé considered as one of the main sources of
PFAS in the aquatic environment (Ahrens, 2011; Ahrens & Bundschuh, @obéjius et al.,
2018). ThereviseduropearDrinking Water Directive 98/83/EC (EU, 202GggulatedPFAS
with a limit of 100 ng/L for the sum of 20 PFAS and a total limit of 500 ng/LPteAS total
In Swedendrinking water limit was set to 100 ng/L for the sum of 21 PFAS4anglL for the
sum of 4 PFAS, namely, PFNA, PFOA, PFHxS, and PESIS/, 2022) The EU Water
Framework Directive (WB) from the EUDirective 2013/39/EU (EU, 2013) includes an
environmental quality standard (EQS) of 0.65 ng/L for the average annual PFOS concentration
in inland surface waters.

The aim of this study wa® screen PFA@nNd pesticidesn WWTP sludge, influent and
effluent samples and assess the impact on the recipgestteam and downstream of the
WWTP.

2 METHODOLOGY

2.1 SAMPLING

Swedish EPA (Naturvardsverket) organized the samphirmgitumn2023(Tables S1 and S2

in Appendix) The sampling was performed by the wastewater treatment plant pefsonal.

the sludge(n = 9), composite samples were collectedpwlypropylene (PProntainer. For
wastewater influenfn = 10) and effluen{n = 10), 24-h time integrated samples were collected

in 1 L PP bottles. For surface watar= 15), grab samplesvere collected in 1 L PP bottles

The sample containewere sent to SLU right after the sampligd the amples were stored
frozen (1 20 UC) i n Fodquality noatslgnethoa validationevas r ac t i
performed for the individual matrices using spiked matrix samples to calculate method
uncertainties. Blank samples wenealysed everipatch of samples (5 samples).

2.2 PFA3NALYSIS

The PFAS analysis targetedangeof 28 compoundgncluding: ten PFSAs(C4-13 PFSAS)
(PFBS, PFPeS, PFHxS, PFHpS, PFOS, PFNS, PHPENDS, PFDoDS, PFTriDS13
PFCAs(C3i 13, C15, C17PFCAs) (PFBA, PFPeA, PFHXA, PFHpA, PFOA, PENA, PFDA,
PFUNDA, PFDoDAPFTrIDA, PFTeDA PRHXDA, PFODA), threen:2 fluorotelomersulfonic
acids (4:2 FTSA, 6:2 FTSA, 8:2 FTSA)perfluorooctane sulfonamide (FOSAN-
methylperfluorel-octanesulfonamidoacetic acidMéFOSAA) and Nethylperfluorel-
octanesulfonamidoacetacid (EFOSAA), two compounds of B3 B (9CHPF3ONS, 11Cl



PF30UdS), GenXhexafluoropropylene oxide dimer a¢ldFPODA)), sodium dodecafluoro
3H-4,8-dioxanonanoatgNaDONA) and perfluoroethylcyclohexanesulfonate (PFECHS)
Difluoro{[2,2,4,5-tetrafluore5-(trifluoromethoxy}1,3-dioxolan4-ylJoxy}acetic acid(C604)
could not be analysed due to the lack of reference starfdarBFHxSand PFOS both linear
(LPFHxS LPFOS) and branched isomerdP@HxS BPFOS) were quantified.2 FTSA, 6:2
FTSA, 8:2 FTSA FOSA, MeFOSAA EtFOSAA, 9CIPF3ONS, 11GPF30UdS, GenX
HFPODA and NaDONA are PFAS precursors<(p r e ¢ u In saaditier, massabelled
internal standard solution was usedluding *Cs-PPBA, BCs-PAPeA, ¥Cs-PFHXA, 13Cs-
PFHA, 13Cs-PFOA, 1¥Co-PFNA, 13Ce-PFDA, 13C7-PFUNDA, :¥C-PFDODA, °C,-PFTeDA,
13C3-PPBS, 13Cs-PFHXxS,*Cs-PFOS *Cs-FOSA, dsMeFOSAA dsEtFOSAA M2-4:2 FTSA
M2-6:2 FTSA M2-8:2 FTSA M3HFPODA

Sludge G = 9) was analyseds previously describe@Gbeliuset al., 2023)Briefly, sludge
samples were freeze dried and-0.§ dry weight was used for extraction. After adding the IS,
the samples were extracted with methanol three times using sonication, cleaneeN)$ing
carb cartridge (3, 12 cc) and subsequently concentrated to 1 mL.

The dissolved phase in wastewater influent=(10), effluent \ = 10), and surface water
samplest{ = 16) was analysed as previously descrilfedbglius et al., 218; Gobeliuset al.,

2023) Briefly, 200 mL wastewater influent and effluent (n = 10), a0 mLsurface water

were filtrated using glass fibre filters (GFF). After spiking IS, the samples were extracted using
solid phase extraction af@bsis WAXcartridges (6 mL, 150 mg, 30 pum).

The GFF, representing the particulate phase of the wastewater inflazeh0) and effluentr(

= 10), and surface watear £ 16) were analysed as previously descrilégobglius et al., 218;
Gobeliuset al., 2023)Briefly, after spiking IS, the samples were extracted with methanol three
times using sonication and subsequently concentrated to 1 mL.

Chemi cal analysis was performed using a Sci
(Sciex, USA)as descript previously (Smith et al., 2022Zhe data obtained were evaluated

using the SCIEX O3/1Q software 3.0 software (Sciex, USA). Quality assurance and quality
controls for the water samples included analysis of method blanks and calculation of LOQ. The
method blanks were prepared and exegddn the same way as the samples. Linear and
branched PFHxS (LPFHxS, BPFHxS) and PFOS (LPFOS, BPFOS) were quaspealsly.

For calculating the sum of the concentration, the concentrations below LOQ were taken as 0.

2.3PESTICIDE ANALYSIS

In total 26 different compounds were analyfedpesticides12compound®n HPLG
methods and@.compounds on Ganethods. On HPLC the following compounds were
analyzedacetamiprid, alachlor, atrazine, diuron, imidacloprid, isoproturon, clothianidin,
simazine, terbutryne, thiacloprid, thiamethoxam, glyphosatemnmbmethylphosphonic
acid (AMPA)which is one othemainbreakdown produd of glyphosateOn GC the
following compounds were analyzed, aclonifen, bifenox, cypermethrin, deltamethrin,
endosulan-alfa, endosulfarbeta, esfenvalerate, heptachlor, heptachlor epoxide, lindane,
guinoxyfen, chlorpyrifos, hexachlorocyclohexaaléa, -beta,-delta, and permethrin.

For pesticide analysis only the effluent samtem the waste water treatment plants
(WWTP eff.,n=10) were analyzed.



On HPLC the samples were analyzed as previously described (C. Jahsda2010), but
explained here brieflyo mL of watersamplewas pHadjusted had internal standard added
andthenfiltered with 0.2 um Rilters. The filtered sample was then injected on the

instrument where cfine extraction was performeReported concentrations reflect the total
concentrations since the internal standards were added to the whole water sample before the
filtration.

For analysis on GC the samples were treated according to-tioeise developed accredited

met hod AOMK 660. I n short, 485 ml of whole w
and then the sample was extracted with 2 X .5p@ntane under vigorous stirring. The

organic phases was combined, separated from the water phase, collected and evaporated to
dryness. The sample was then reconstituted in 0.3 ml cyclohexane/acetone mix and the

sample was stored in freezer until analyRisported concentrations reflect the total

concentrations since the internal standards were added to the whole water sample before the
extraction.

Chemical analysis was performed on the HPLC
instrument was an Agilent 6470 Triple Quad Masspectrometer (Agilent, USA) and for
chromatographic separation an Agilent 1260/1290 HPLC with.ida SPE extraction

system Agilent, USA) was used.

On GC the accredited anal ysi s -siis@eMXa®B®O0 was d
Agilent GGtriple quad masspectrometer (Agilent, USA) used in electron ionization (EI)

mode and a 5977 Agilent singdgiad masspectrometer (Agilent, USA) used in negative

chemical ionization (NCI) mode. Both of these instruments had an Agilent 7890 (Agilent,

USA) gas chromatograph coupled to the masspectrometer.

Blanks were handled in the same way as the samples.

For calculating the sum of concentration, the concentrations below LOQ but above LOD was
used as evaluated but with a higher measurement uncertainty.

3 RESULTBORPFAS

3.1 PFAS\ SLUDGE

In total, 24 out of 36 PFASwere detected isludge samplesn(= 9, Table S3 in Append)x

Not detected were PFHxDA, PFODA, BPFHxXS, PFNS, PFUNDS, PFDoDS, PFTriDS-HFPO

DA, NaDONA, 9CIPF30ONSand 11CFPF30UdS.x PFAS concentrations ranged fra2b
(Ryaverket)to 111 (Mdintorp) ng/g dry weight (dw)Highestx PFAS concentrations were

found at Sala§0ng/g dw) and Mdlrdrp (111 ng/g dw)Highest contribution had PFSAs (39%

of xPFAS), followed byx pr ecur sor s ( 32 %) Highestdonti#bEtionafs ( 2 9 %
individual PFAShadLPFOS B81% ofx PFAS), followed by BFOSA (19%)
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Figure 1. PFASIn sludge PFAS ot detected: PFHXDA, PFODA, BPFHXS, PFENS, PFUNDS,
PFDoDS, PFTriDS, HFPEDA, NaDONA, 9GPF30ONS, 11CPF30UdS

3.2 PFAS\N WASTEWATER

In the dissolved phas@6 out of 36 PFASwere detected iwastewateinfluent samplesif =

10, Tables S4 and S5 in Appenjlixvhile 23 out of 36 PFAS were detectedwastewater

effluent samplesn(= 10). Not detectedn the dissolved phase wastewater samplese

PFTriDA, PFHXDA, PFODA, PFDS, PFUNDS, PFDoDS, PFTriDS,-BEBONS and 11€l
PF30UdS.x PFAS concentrations ranged frah7 (Stadskvam) to 337 (Salg nglL in the
wastewater influent samples, and fra Enkoping to 407 (Sala)ng/L in the wastewater

effluent samplesHighestx PFAS concentrations were foundMdIntorp (135 and 14%g/L

in the wastewater influent and effluent, respectivelpd Sala(227 and 407 ng/L in the
wastewater influent and &fent, respectively Highest contribution had PFCAs (52% of
xPFAS), followed by PFSAs (36%) andpr ecur sor s (12 %) for t he
samples andPFCAs (60% ofxPFAS), PFSAs (33%) and pr ecur sors (6. 4 %)
wastewater effluent sampledighest contribution of individual PFAS hd&FBA (18% of

x PFAS), followed byPFHXA (15%), PFBS (15%), an@FOA (11%)for wastewater influent

samples, andPFHXA (23%), PFOA (15%), PFBS (14%) and PFBA (13%)wastewater

effluent samples

In the particulate phasé out of 36 PFASwere detected iwastewater influent samples €
10), whileno PFAS were detected in wastewater effluent sampies 10). Detected in the
wastewaterinfluent samples werePFDoDA, PFTriDA, PFTeDA, PFBS, PFDS, FOSA,
EtFOSAA x PFAS concentrations ranged fromt detectedEnkoping, MdIntorp Knivstg) to
5.8 (Henriksda) nglg dwin the wastewater influent samplésghest contribution had PFCAs
(48% of x PFAS), followed byx p r e ¢ (39%) amds PFSAs(13%) for the wastewater
influent samplesHighest contribution of individual PFAS h&FDoDA (35% of x PFAS),
followed by EtFOSA(20%) and FOSA(18%) for wastewater influent samples.



Overall, the removal ox PFAS was

| ow wilfl%. Tha negative eemava e

indicatesdegradation of PFAS precursors, which had an average removal of 34%, to PFCAs
and PFSAs, butan be also explained bsampling uncertainty of influent and effluent
wastewater samplesven though 24 h time integrated samples were collected. For individual
PFAS, the best removal showed the PFAS precuisOSA (100% removal)HFPGO-DA
(100%), NaDONA (98%)4:2 FTSA (86%), and EtFOSAA (78%) as well as the long chained
PFENS (100%)PFTeDA (100%), PFDoDA (90%) and PFUNDA (87%hereas low removal

were observed for £Co PFCAS (<29%)pnd G-Cg PFSAS (4.2%).
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Figure 2. A) PFAS in wastewater influent (inf.) and effluent (eB))Zoomed irfexcluding the
maximum concentration at Sala). PFA& detectedPFTriDA, PFHXDA, PFODA, PFDS, PFUNDS,
PFDoDS, PFTriDS, 9CPF30ONS, 11GPF30UdS.

3.3 PFASN SURFACE WATER

In total,22 out of 36 PFASwvere detected in thdissolved phasehereas onlyl out of 36 PFAS
(FOSA Salan, WWTP at Salayas detected in the particulate phése 16, Tables S6 and S7

in Appendi®. Not detected in the dissolved phase wastewater samples were PFTriDA,
PFTeDA,PFHxDA, PFODAPFNS,PFDS, PFUNDS, PFDoDS, PFTriDBDSA, HPGDA,
NaDONA, PFECHS9CI-PF3ONS MeFOSAA, EtFOSAAand 11CIPF30UdS.xPFAS
concentrations ranged frot2 (Orsundaan, WWTRLt Orsundsbrpto 72 (Sagan, WWTP at
Sala)ng/L in thesamples upstream of the WWEBmples, and fror2.3 (Orsundaan, WWTP

at Orsundsbroto 172 (Sagan, WWTP at Sglag/L in thesamples downstream of the WW.TP
Highest contribution had FHAs (56% of x PFAS), followed by PEAs (36%)andx pr ecur sor s
(8.1%) for the WWTP upstreansamples andPFSAs (54% of x PFAS), PEEAs (43%) and

x pr e c uz5%)dar heWWTP downstreansamplesHighest contribution of individual
PFAS had_.PFOS(20% of x PFAS), followed by PFHXS (12%) an®®FBS (11%) for WWTP
upstreansamplesandPFBS(19%), LPFOS(15%), PFBA (11%) PFHXA (10%) and.PFHXS
(9.0%) WWTP downstream samples

Comparingx PFAS concentrationsipstream and downstreaai the WWTP, on average the

x PFAS concentrations increased by 1/%ut there were high variations ranging from a
decrease by up to 71% and increase up to 13B8sides the impact of the WWTHet
variations caralso beexplained bylimitations ofgrab samplingandimpact of other sources

(e.g. runoff). For individual PFAS, highest increagas observed for PFBA (migth 68%)

and PFBS (21%), which were the most robust marker for impact of wastewater in surface water.

The EQS value of 0.65 ng/L for the average annual PFOS concentration in inland surface
watersof the EU WFD was exceeded in all surface water samples including upstream and
downstream of the WWTP based sum LPFOS and BPFOS
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Sagan (upstr.) - .

Sagan (downstr.) -

Osan (upstr.) |I

Osan (downstr.) [

Orsundaan (upstr.) |

Orsundadn (downstr.) “

m PFBA

B PFPeA

B PFHxA

B PFHPA

B PFOA

B PFNA

B PFDA

B PFUNDA
PFDoDA
PFBS
PFPeS
LPFHXS
BPFHXS

® PFHpS

W LPFOS

W BPFOS

W 4:2 FTSA

W 6:2 FTSA

W 3:2 FTSA

Figure 3. PFAS in the dissolved phase in surface water upstream (upstr.) and downstream (downstr.)

thewastewater treatment plarRFAS not detected®FTriDA, PFTeDA, PFHXDA, PFODA, PENS,
PFDS, PFUNDS, PFDoDS, PFTriDS, FOSA, HRPA, NaDONA, PFECHS, 9€?F30ONS,

MeFOSAA, EtFOSAA, 11:GIF30UdS.



4 RESULTS FGESTICIDES

In total 11 pesticides (42 %) out of the 26 pesticides analyzed was detected in at least one
sampling locatior{Tables S8 and S9 in Appendidjhe most commonly detected compounds
were AMPA, diuron and imidacloprid which were detected at all sampling locations (100%).
For the detection frequency of all compoundsigare 4.

o
N
B
()]
(0]
S

AMPA

Diuron
Imidacloprid
Acetamiprid
Lindane
Terbutryn
Glyphosate
Atrazine
Thiamethoxam

Isoproturon

Thiacloprid

Figure 4. Detection frequency faletectegesticidesat number of sampling sites

At all sampling locations there weseveral compounds detected, between 8 (31 %) (Mdlintorp,
Ryaverket) and 5 (19%) (Knivsta, Kungsangen, Enkoping).FRpee 5 for overview of all
sampling locations.

Moélntorp

Ryaverket |
Stad Skvarn |
Sala
Himmerfjardsverke:t |/
Henriksdal
Orsundsbro
Knivsta
Kungsangen m
EnkOping

Figure 5. Number of compoundketectecht each sampling location

AMPA had concentrations between 58 (Mdéintorp) to 418 (Orsundsbro) ng/L, diuron had
concentrations between 4 (Knivsta) to 23 (Stadskvarn) ng/L and imidacloprid 7 (Ryaverket) to
25 (Knivsta) ng/L. The interval of concentrations of all compounds detectednttererange

of 0.2 ng/L to 418 ng/L. For an overview of the results at each sampling siféggee6.
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Figure 6. Concentrations afletectegesticides at each sampling location

The total sum of all concentrations were in the range of 112 ng/L (Kungsangen) to 525 ng/L
(Orsundsbro). For an overview for each sampling sitefigege 7.
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Figure 7. Total concentratiomf pesticidest each sampling location

The single most contributing pesticide to total concentration at all sampling locations, except
Sala, wasAMPA, contributing between 4091 % of the total concentrations measured. In
sampling location Sala was glyphosate the most contributing compound at 50 %.

Imidacloprid is a River Basin Specific Pollutant in Sweden with arEA@S of 0.005ug/L (5
ng/L) (HaV, 2019). All samples analyzed exceeded the EQS value for imidacloprid. None of
the other substances exceeded their EQS value.
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APPENDIX

Table S. Sampling of wastewater influent, effluent and sludge

Samplign
WWTP Location/matrix date
Enkoping (inf.) influent 31/10/2023
Enkoping (eff.) effluent 31/10/2023
Enkoping Sludge 31/10/2023
MalIntorp (inf.) influent 1/11/2023
MadlIntorp (eff.) effluent 1/11/2023
Molntorp Sludge 1/11/2023
Kungsangen (inf.) influent 14/11/2023
Kungsangen (eff.) effluent 14/11/2023
Kungsangsverket Sludge 14/11/2023
Himmerfjardsverket (inf.| influent 14/11/2023
Himmerfjardsverket (eff.| effluent 14/11/2023
Himmerfjard Sludge 14/11/2023
Knivsta (inf.) influent 2/11/2023
Knivsta (eff.) effluent 2/11/2023
Knivsta Sludge 2/11/2023
Henriksdal (inf.) influent 3/11/2023
Henriksdal (eff.) effluent 3/11/2023
Henriksdal Sludge 3/11/2023
Ryaverket (inf.) influent 14/11/2023
Ryaverket (eff.) effluent 14/11/2023
Ryaverket Sludge 14/11/2023
Sala (inf.) influent 8/11/2023
Sala (eff.) effluent 8/11/2023
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Sala Sludge 8/11/2023
Stadskvarn (inf.) influent 6/11/2023
Stadskvarn (eff.) effluent 6/11/2023
Stadskvarn Sludge 6/11/2023
Oresundsbro (inf.) influent 31/10/2023
Oresundsbro (eff.) effluent 31/10/2023

Table S2 Sampling ourface water upstream and downstream ofNN&TP

Temperature
Surface water WWTP Site specification N E Samplign date | (Celsius) pH
Enkopingsan (upstr.) Enkoping Enkopingsan, Enkoping S 6611320 616969 03/11/2023 6.8 7.43
Enkopingsan (downstr.) | Enkoping Enkopingsan uppstroms ARV | 6612550 616740 03/11/2023 6.8 7.4
Kolbacksan (upstr.) Madlintorp Kolbacksan Sorstafors 6605580 568762 02/11/2023 3.6 7.01
Kolbacksan (downstr.) Malntorp Kolb&acksan Stromsholm 6599275 571857, 02/11/2023 4.7 6.91
Kungsangsverket,
Fyrisan (upstr.) Uppsala FyrisanFlottsund 6630730 649407 03/11/2023 5.8 7.68
Kungsangsverket,
Fyrisan (downstr.) Uppsala Fyrisan uppstroms ARV 6636930 648728 03/11/2023 5.4 7.45
Lovstaan (upstr.) Knivsta Knivstadn uppstroms reningsvel 6623926 656727/ 03/11/2023 5.8 7.05
Lovstaan (downstr.) Knivsta Lovstaan E4 6616880 654988 03/11/2023 5.2 7.24
Slussen (upstr.) Stockholm Slussen NA NA| 03/11/2023 NA NA
Blockhusudden (downstr.) Stockholm Blockhusudden NA NA| 03/11/2023 NA NA
Sagan (upstr.) Sala Sagan, uppstroms ARV 6643690 590407/ 03/11/2023 5.8 6.86
Sagan (downstr.) Sala Sagan Malhammar 6608400 606718 03/11/2023 6 6.91
Osan (upstr.) Skoévde Morkebacken, Skévde 6472911 434355 02/11/2023 8.3 7.77
Osan (downstr.) Skovde T-220 Osan, Asketorp 6473558 43584202/11/2023 6.1 7.38
Orsundaan (upstr.) Orsundsbro Orsundaén 6625190 622030 03/11/2023 5.2 7.24
Orsundadn (downstr.) Orsundsbro Orsundsbro, nedstr. ARV 6624297 630525(03/11/2023 5.7 7.21
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Table . PFAS in sludgéncluding uncertainty (Unchased on method validation

Sampling station

Sludge

LOQ (ng/g dw)
Ryaverket

Sala

Henriksdal
Enk&ping
Himmerfjard
Stadskvarn
Kungsangsverket
MéIntorp

Knivsta

ISample ID

© oo N o o F O N =

Conc | Unc.| Conc | Unc. | Conc | Unc. Conc | Unc. Conc | Unc.| Conc | Unc.| Conc | Unc.|Conc(ng/gq Unc. [Concfg/g| Unc. [Conc (ng/g Unc.
(ng/g dw) (ng/g dw) (ng/g dw) (ng/g dw) (ng/g dw) (ng/g dw) (ng/g dw) dw) dw) dw)
PFBA [PFBA| PFPeA |PFPeA PFHxA [PFHxA| PFHpA |PFHpA| PFOA |PFOA| PFNA |PFNA| PFDA |PFDA| PFUNDA [PFUNDA| PFDoDA |PFDoDA| PFTriDA |PFTriDA
0.25 0.13 0.13 0.13 0.13 0.25 0.25 0.17 0.099 0.025
<LOQ i <LOQ i <LOQ| i <LOQ i 0.467 0.117 0.304 0.07¢ 2.66 0.66¢ 2.3 0.59] 1.7¢ 0.447 0.22¢ 0.057
<LOQ ! <LOQ i 0.87¢ 0.21¢ <LOQ i 1.3 0.33] 0.49] 0.123 2.63 0.65¢ 1.8¢ 0.474 1.15 0.28¢ 0.15¢ 0.04
<LOQ ! <LOQ i <LOQ i <LOQ| i 0.61€¢ 0.154 0.637 0.15§ 3.67 0.91¢ 2.79 0.68 1.7€ 0.43¢ 0.25] 0.064
<LOQ ! <LoQ i <LOQ i <LOQ i 0.21] 0.05 <LOQ i 2.19 0.53: 3.71  0.944 3.0 0.77] 0.0  0.02:
<LOQ ! <LOQ i <LOQ| i <LOQ i 1.25 0.30j] 0.874 0.21¢ 444 1.11] 4.37 1.0§ 2.94 0.734 0.094 0.024
<LOQ ! <LOQ i 0.23] 0.05§ <LOQ i 0.76¢§ 0.197 0.30§ 0.07] 419 1.0§ 4.7 1.09 3.1 0.77¢% 0.164 0.04]
<LOQ ! <LOQ i 1.17 0.297 <LOQ i 0.63f 0.15¢ 0.55¢ 0.14 1.74 0.44¢ 1.23 0.301] 1.0] 0.253 0.13] 0.034
1.6] 0.40% 4.374 1.0¢ 18.4 4.71] 10.9 2.5€ 2.9¢ 0.74 459 1.1f 4.19 1.04 2.9€ 0.74] 1.74 0.434 0.494 0.12f%
<LOQ 1 <LOQ i 0.34f 0.08¢ <LOQ i 1.45 0.364 0.6 0.15§ 3.0¢ 0.76f 2.07 0.51] 1.87 0.457 0.294 0.074
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Sampling station

Sludge

LOQ (ng/g dw)
Ryaverket

Sala

Henriksdal
Enk&ping
Himmerfjard
Stadskvarn
Kungséangsverket

MélIntorprep

Knivsta

Sampling station

Sludge

LOQ (ng/g dw)
Ryaverket

Sala

Henriksdal
Enkdping
Himmerfjard
Stadskvarn
Kungsangsverket
MdIntorp

Knivsta

Sample

© 00 N O o B WO N PP

ISample

© 0o N O o B O N =

Conc Unc. Conc Unc. Conc uUnc. Conc | Unc.| Conc | Unc. |Conc (ng/g Unc. Conc Unc. |Conc (ng/gl Unc. Conc Unc. Conc Unc.
(ng/g dw) (ng/g dw) (ng/g dw) (ng/g dw) (ng/g dw) dw) (ng/g dw) dw) (ng/g dw) (ng/g dw)
PFTeDA|PFTeDA| PFHXDA [PFHXDA| PFODA |PFODA| PFBS |PFBS| PFPeS |PFPe§ LPFHXS [LPFHxS| BPFHXxS|BPFHxS| PFHpS |PFHpS LPFOS |[LPFOS| BPFOS |[BPFOS

0.13 0.1 0.1 0.097 0.13 0.13 0.43 0.13 0.18 0.052

0717 0174 <LoQ i <LOQ i <LoQ i <LoQ i <LOQ i <LoQ i <LoQ i 6.51 1.9% 1.04 0.30¢
0.44 0.1] <LOQ T <LOQ 1T 1.81 045 <LOQ i 1.09 0.266 <LOQ i 0.259 0.064 44  13.7 5.9] 1.77
0.73f 0.184 <LOQ T <LOQ| i 0.854 0.213 <LOQ i 0.243 0.06] <LOQ 1 <LOQ| 1 7.3§ 2.2] 1.2§ 0.389
0.651 0.164 <LOQ i <LOQ i 0.24 0.0 <LOQ i <LOQ i <LoQ i <LoQ i 14.5  4.3¢ 244 0.743
0.60¢ 0.157 <LOQ T <LOQ| i 1] 0.2f <LOQ i <LOQ 1 <LOQ 1 <LOQ| 1T 9.6 2.89 2.64 0.79]
0.63¢ 0.1 <LOQ i <LOQ i <LoQ i <LOQ i 024 0.0 <LoQ i <LoQ i 13 3.91] 1.340 0.40]
0.433 0.10¢ <LOQ T <LOQ| i 1.3¢ 0.344 <LOQ i 0.85] 0.213 <LOQ 1 <LOQ| 1T 15.5 4.64 2.04 0.61}
0.564 0.14 <LOQ T <LOQ 1T 3.8] 0.95] <LOQ T 0.96 0.24 <LOQ 1 <LOQ| 1T 32.6 9.71 5.6€ 1.7
058 0.4 <LoQ i <LOQ i 0.8 0219 <LOQ i 02 00§ <LOQ i <LoQ i 6.5 1.97 1.0§ 0.322¢
Conc | Unc.| Conc | Unc.| Conc unc. Conc Unc. |Conc (ng/q Unc. Conc | Unc. Conc Unc. |Conc fg/g Unc. Conc | Unc.| Conc | Unc.

(ng/g dw) (ng/g dw) (ng/g dw) (ng/g dw) dw) (ng/g dw) (ng/g dw) dw) (ng/g dw) (ng/g dw)

4-2 4-2 6-2 6-2
PENS |PENS| PFDS |PFDS|PFUNDS|PFUNDS| PFDoDS|PFDoDS| PFTriDS [PFTriDS| FOSA |FOSAMe-FOSAAMe-FOSAAEt-FOSAAE:-FOSAA| FTSA |FTSA| FTSA |[FTSA
0.13 0.13 0.1 0.1 0.1 0.25 0.13 0.25 0.13 0.13
<LOQ i 0.14§ 0.03] <LOQ T <LOQ 1 <LOQ 1 0.625 0.15¢ 1.19 0.297 5.47 1.3¢€ <LOQ i <LOQ T
<LOQ i 0.814 0.204 <LOQ T <LOQ i <LOQ i 1.13 0.284 3.41 0.86¢ 10.4 2.61 0.174 0.044 1.25 0.317
<LOQ i 0.434 0.11 <LOQ T <LOQ 1 <LOQ 1 0.649 0.164 3. 0.77¢ 11.9 2.82 <LOQ i <LOQ i
<LOQ i <LOQ i <LOQ i <LoQ i <LOQ i 0.327 0.08] 3.6¢ 0.91¢ 8.9 22 <LoqQ i <LOQ i
<LOQ i <LOQ i <LOQ T <LOQ 1 <LOQ 1 0.68] 0.17% 4.0¢ 1.04 10.7 2.6§ <LOQ i 1.04 0.25¢
<LOQ i <LOQ i <LOQ i <LoQ i <LOQ i 1.04 0.26 1.4€ 0.36¢ 11.6 291 <LOQ i <LOQ i
<LOQ i 0427 0101 <LoQ i <LoQ i <LOQ i 0.503 0.12¢ 2.4¢ 0.61€ 5.37 134 <Loq i 0.8371 0.20¢
<LOQ i <LOQ i <LOQ T <LOQ 1 <LOQ 1 0.427 0.104 2.3 0.574 4.] 1.07 0.225 0.05¢ 7.0 1.77
<LOQ i <LOQ i <LOQ T <LOQ T <LOQ 1 0.31¢ 0.074 4.2 1.0§ 5.3] 1.39 <LOQ i <LOQ i
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Sampling station

Sludge

LOQ (ng/g dw)
Ryaverket

Sala

Henriksdal
Enkoping
Himmerfjard
Stadskvarn
Kungséangsverket
Mélltorp

Knivsta

ISample

© 00 N O o F O N =

Conc (ng/gdw| Unc. |Conc(ng/gdw| Unc. |Conc(ng/gdw| Unc. |Conc (ng/gdw| Unc. |Conc (ng/gdw Unc. Conc (ng/g dw] Unc. Conc | Unc.
(ng/g dw)
8-2 FTSA |8-2FTSA| HFPODA |HFPODA NaDONA [NaDONA| PFECHS |PFECHS| 9CI-PF3ONS |9CI-PF30ONS11CHPF30UdS11CFPF30UdS C604 [C604|x P F A
0.74 0.13 0.13 0.25 0.13 0.13 N/A
114  0.28f <LoqQ i <LoqQ i <LoQ i <LOQ i <LOQ i N/A| N/A|  24.5¢
0.8¢ 0.223 <LOQ i <LOQ T <LOQ 1 <LOQ 1 <LOQ)| T N/A| N/A|[ 80.15§
1.1 0.27¢ <LoQ i <LoQ i <LoQ i <LOQ i <LOQ i N/A| N/A| 36.74:
0.98¢ 0.24¢ <LOQ i <LOQ T 0.35f 0.084 <LOQ 1 <LOQ) T N/A| N/A| 41.31]
1.33 0.33] <LOQ i <LOQ T <LOQ 1 <LOQ 1 <LOQ)| T N/A| N/A| 45.58¢
1.5¢ 0.38¢ <LoQ i <LoQ i <LoQ i <LOQ i <LOQ i N/A| N/A| 43.72
0.88] 0.227 <LOQ i <LOQ T <LOQ 1 <LOQ 1 <LOQ)| T N/A|  N/A|[ 37.20¢
124  0.30§ <LoQ i <LoqQ i <LoQ i <LOQ i <LOQ i N/A| N/A| 110.95
1.0¢ 0.27] <LOQ 1 <LOQ T <LOQ 1 <LOQ 1 <LOQ)| T N/A| N/A| 29.87]

LOQ = limit of quantification. NA = not available
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Table . PFAS inwastewater in the dissolved phaseluding uncertainty (Unchased on method validation

Sampling station

Sample
ID

Waste water (dissolved phase)

LOQ (ng/L)

Enkd&ping ut

MéIntorp ut
Kungsangen ut
Himmerfjardsverket ut
Knivsta ut

Henriksdal ut
Ryaverket ut

Sala ut

Stadskvarn ut
Oresundsbro ut
Enkdping in

MélIntorp in
Kungsangen in
Himmerfjardsverket in
Knivsta in

Henriksdal in
Ryaverket in

Salain

Stadskvarn in

Oresundsbro in

Ut 1
Ut 2
Ut 3
Ut 4
Ut 5
Ut 6
Ut 7
Ut 8
Ut 9
Ut 10
In 1
In 2
in 3
In 4
In 5
In 6
In 7
in 8
In 9
In 10

Conc| Unc. | Conc| Unc. Conc unc. Conc Unc. | Conc| Unc. | Conc| Unc. | Conc| Unc. Conc unc. Conc unc. Conc unc.

(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)

PFBA | PFBA |PFPeA PFPeA| PFHxA | PFHxA| PFHpA | PFHpA [ PFOA| PFOA |PENA| PENA |PFDA|PFDA| PFUNDA | PFUNDA | PFDoDA | PFDoDA | PFTriDA | PFTriDA
0.2 0.1 0.1 0.1 0.1 0.2 0.2 0.36 0.1 0.1

<LOoQ i <LoqQ i 13§ 0344 <LOQ i 2.31 0.591<LoQ i 0.364 0.09] <LOQ i <LoqQ i <LoQ i
6.5€ 1.64 12.7 3.1§ 62.€ 15.¢ 28.¢ 7.24 7.2€ 1.84 0.644 0.16] 0.607 0.157 <LOQ T <LOQ T <LOQ T
274 0.68] <LOQ i 4.81 124 <LoqQ i 1.8¢ 0.471<LOQ i 0504 0.121 <LOQ) i <LoqQ i <loQ i
9.67 241 3.52( 0.874 9.47 2.3§ 1.13  0.29] 4.4] 1.1 0.46] 0.115 0.61¢ 0.154 <LOQ T <LOQ T <LOQ T
2.24 0.55¢ 0.264 0.06% 8.5¢ 2.1F 0.707 0.17] 2§ 0.65<LOQ i 0.35¢ 0.04 <LOQ T <LOQ T <LOQ T
4.97 1.24 2.64( 0.6¢€ 9.7¢ 2.44 194 048] 8.7 2.1f 0.554 0.139 0.67] 0.16¢ <LOQ T <LOQ T <LOQ T
2.07 0.504 0.36§ 0.097 4.71 1.1§ 0.494 0.123 5.14 1.29<LOQ 7 0.6§ 0.17 <LOQ T <LOQ T <LOQ T
57.4 144 5.5¢ 1.3¢ 12.7 3.1¢ 3.1§ 0.794§ 134 331<LOQ i 0.334 0.084 <LOQ T <LOQ T <LOQ T

<LOQ T 3.42(]  0.85% 15.¢ 3.8¢ 1.85 0.46] 14.] 3.51 0.63¢ 0.1 0.42§ 0.10j <LOQ T <LOQ T <LOQ T
4.04 1.0] 299 0.74] 2.04 0.5] 1.3] 0.32§ 3.7 0.947 0.41] 0.104 0.39¢ 0.094 0.54 0.13] 0.104 0.02¢ <LOQ T
4.( 0.999 <LOQ T 299 0.74] 0.127 0.037 5.3 1.33<LOQ i 0.324 0.0§ 0.384 0.09¢ 0.10¢ 0.027 <LOQ T
6.5§ 1.64 9.94( 2.44 59.¢ 15.( 23.4 591 6.1¢ 1.54 0.645 0.16] 0.814 0.20] 0.374 0.094 0.107 0.02] <LOQ T
7.3  1.89 <LOQ i 514 1.2 <LOQ i 28] 0.713<LoQ i |<LoQ i <LoQ i <LoqQ i <LoQ i
8.7 205 214 0.534 7.3 1.84 0.604 0.15 29f 0.737 0.24 0.0 0.43§ 0.17 <LOQ T 0.107 0.027 <LOQ T
7.74 1.99 0.35¢ 0.084 5.1€ 1.24 <LOQ i 2.91 0.72§<LOQ i 1.3¢ 0.34 0.399 0.09¢ <LOQ T <LOQ T
10.] 253 1.6§ 0.414 7.93 1.9§ 1.39 0.347] 5.8¢ 1.47 0.419 0.10§ 1.59 0.39¢ 0.51] 0.12§ <LOQ T <LOQ ]
2.04 0.5] <LOQ i 1.19 0.29¢ <LOQ i 414 1.04 0.6 0.17 0.997 0.24¢ 0.367 0.09 0.10% 0.02¢ <LOQ ]
437 104 3.14 0.784 10.4  2.5¢ 22 059 6.44 1.6]<L0Q i 0.414 010§ <LOQ i <LoQ i <LoQ i

<LoQ i <LoqQ i 25¢ 063 <LoQ i 1.04 0.25¢ <LOQ i 0.314 0.07¢ <LOQ i <LoqQ i <LoQ i
5.64 141 224 0.554 0.82¢  0.20] 1.3 0.32¢ 3.2 0.814 0.41] 0.104 0.959 0.24 0.70¢ 0.17] 0.21 0.059 <LOQ ]
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Sampling station

ISample
ID

Waste water (dissolved phase)

LOQ (ng/L)

Enkdping ut

MéIntorp ut
Kungséngen ut
Himmerfjardsverket ut
Knivsta ut

Henriksdal ut
Ryaverket ut

Sala ut

Stadskvarn ut
Oresundsbro ut
Enkdping in

Mélntorp in
Kungséngen in
Himmerfjardsverket in
Knivsta in

Henriksdal in
Ryaverket in

Salain

Stadskvarn in

Oresundsbro in

Ut 1
Ut 2
Ut 3
Ut 4
ut 5
Ut 6
ut 7
Ut 8
Ut 9
Ut 10
In 1
In 2
In 3
In 4
In 5
In 6
In 7
In 8
In 9
In 10

Conc unc. Conc uUnc. Conc Unc. | Conc| Unc. Conc Unc. Conc Unc. Conc Unc. Conc Unc. | Conc | Unc. Conc Unc.
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
PFTeDA |PFTeDA PFHXDA |PFHXDA| PFODA |PFODA|PFBS|PFBS| PFPeS |PFPeq LPFHxS |LPFHxS BPFHxS |BPFHxS PFHpS |PFHpSLPFOSILPFOS BPFOS |BPFOS
0.13 0.1 0.1 0.18 0.1 0.23 0.34 0.1 0.18 0.074
<og <L0OQ <LOQ '| 18d045{ 0474 0.11¢ 1d o047 0671 016 <0Q i 217 0.65 134 0.41¢
<og ' <LOQ ' <og | 104 266 0.3 0.071 155 03§ 053] 013] 0104 002§ 494 14§ 376 1.1
<og <LOQ 1 <oo | 1.97 0.49; 0.54 0.14¢ 248 0614 0921 023 <oq ' 1.81  0.5€ 136 0.40]
<og <LOQ ' <oo | 2d070] 0268 0.06i 1.94  0.497 04 01§ <og | 219 0.63¢ 171 0.5
<od ' <LOQ ' <og '| 14d035{ o028 0071 144 o034 045 0114 <tog ' 1.03 0.30¢ 0.66 0.20/
<oq <L0Q ' <og '| 688 174 0298 0.074 204 050 0711 04174  0.3] 0.03] 157 047( 1.8¢ 0.55¢
<og <LOQ ' <og | 114020 0241 0.6 126 0314 0394 009 014 003] 3.74 1.12( 174 0.52:
<oq <LOQ ' <og | 501 754 0916 0.22¢ 397 0.9¢ 1.09 027] 0249 0.06] 3.08 0.92: 2.66 0.791
<og <LOQ ' <oo | 174 04d  o044d 013 234 058  055¢ 0.13]  0.19] 0.04¢ 1.9¢ 0.5 149 0.42
<oq <LOQ ' <og | 0714017  <tod i 0866 0214 <LoQ i <og ' 0.4¢ 0.13f  0.32] 0.09
<oq <LOQ ' <og | 1740431 0494 0.123 204 0731 0894 0224 <oq ' 2.8 085  0.96{ 0.2
<aod ' <LOQ ' <og | 144 371 <og ' 131 0349 048] 012] 0104 002§ 479 143 274 0.82:
<og ' <L0Q 1 <oo " 19d049] <toq ' 357 0.87¢ 119 o028 <loQ | 967 28] <tod i
<toq ' <L0Q T oo " 21052 <toq | 14 049 055 013 <log 154 0.468 121 0.38]
<oq <LOQ ' <og " 100471 <toq ' 211 0521 0744 018 <toq ' 1.71 0.514 2.04 0.609
<toq ' <L0Q T oo " 651 169 <L0Q | 194 044 o078 0194 <tog ' 824 241 <0qQ i
<og ! <L0Q ' oo ' 1170204 <tog ' 104 0.26] 04 012 <log | 3571 1.0 2.66 0.804
<oq <LOQ ' <og | 251 644 0594 0.14¢ 34 0794 0991 0244 <tog 3.09 0.91§ 274 0.83]
<oq ' <L0Q T oo " 16d042f <Loq | 083 020{ 0460 0111 <0d | | 0714 0214 1.87 0.56]
015{ 003  <LOQ ' <og | 1240314 <tod ' 074] 018] <LoQ i «aod ' | o43] o014 o040 0121
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Sampling station

ISample

Waste water (dissolved phase)

LOQ (ng/L)

Enképing ut

MéIntorp ut
Kungsangen ut
Himmerfjardsverket ut
Knivsta ut

Henriksdal ut
Ryaverket ut

Sala ut

Stadskvarn ut
Oresundsbro ut
Enkdping in

Mélntorp in
Kungséngen in
Himmerfjardsverket in
Knivsta in

Henriksdal in
Ryaverket in

Salain

Stadskvarn in

Oresundsbro in

Ut 1
Ut 2
Ut 3
Ut 4
ut 5
Ut 6
ut 7
Ut 8
Ut 9
Ut 10
In 1
In 2
In 3
In 4
In 5
In 6
In 7
In 8
In 9

In 10

Conc | Unc. | Conc | Unc. Conc Unc. Conc uUnc. Conc Unc. | Conc| Unc. Conc unc. Conc Unc. Conc Unc. Conc unc.
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Me- Me- | Et | Et 42 62
PENS |PFNS| PFDS|PFDS| PFUNDS [PFUNDY PFDoDS |PFDoDY PETrDS PETHDS FOSA|FOSA| FOSAA | FOSAA |FOSAA| FOSAA |42 FTSA| FTSA |6-2 FTSA| FTSA
0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.2 0.1 0.1
«od ' |<od | <og ! <tog ! <«od ' |<oq ' 023 005 043] 010§ 0556 0.13¢ 1294 0.308
«od ' |<od | <od ! <tog ! <«od ' |<oq ' 01 o002] <togd ' <oq ' 174 0.42¢
«wod ' |<tod | <iod ! <«oq | <o ' |<tod ' <oq i <wog | <woq | 05¢  0.14
<aod ' |<tcod | <od <og ' <aod ' |<oq ' 015/ 003f 0224 o005 <od ' 0.46f  0.11¢
«od ' |<od | <od ! <tog ! <«od ' |<oq ' 01 003] <togd ' 035/ 008§ 037/ 0.09]
aod ' |aod | <og ' <og ' <aod ' |<oq ' <tog i <og ' <toq i 11d  0.29]
«od ' |<od | <od ! <tog ! <«od ' |<oq ' 014 003] <tog ' 0271 0064 093] 023
«aog ' |aod ' <og ! <og ' <aod ' |<aoq ' <oqg 023 005§ <og 0.44{  0.11
aod ' |aod ' <og ' <og ' <aod ' |<aoq ' <oqg <og ' <aog ' 17 0.42¢
«wod ' |<tod | <iod ! <woq | «oqd ' |<od ' <«oqg <wog | <woq | 154  0.3¢
0804 020i<tod  '| <iog ' <og ' <aod ' |<oq ' <aoqg <og ' 16 040] <tog i
0744 018<toqd || <loq | <tog ! <«woq ' | 02440061 <iog <oq ' 028] 0071 111 0.27
<og i |<od | <og ' <og ' <wod ' | os2doos] <og 0.43{  0.10¢ 124 0.30] 164  0.40]
0.64f 016]<Loq || <Log | <o ! <«woqd ' | 0424010 <og 0244  0.06] 014 0.3 254  0.63
073] 018{<og '| <tod <woq | <«od ' |o28 00i <tog <oq i 043 010 097 0.244
<og i |<od | <oq ' <og ' <«od ' | o241 00d <tog 049/ 0121 032]  0.0¢ 264  0.65¢
0604 015]<toqd || <Loq | <og ! <od ' |<oq ' <«oq ' 028¢ 0071 <loQ i 106  0.265
048] 01i<tod '| <og ' <og ' <«od ' |<od ' <oq 0541 0134  0.12] 0.03] 1.7¢  0.43¢
«oqd ' |<od | <og ! <og ! <«od ' | o022d00s{ <og ' <oq i 6d 18 071 0178
<aogd ' |aod ' <og ! <og ' <aod ' |<oq i <aoq 0371 0094 <toq i <oq i
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Sampling station

Waste water (dissolved phase)
LOQ (ng/L)

Enkdping ut

MéIntorp ut
Kungséngen ut
Himmerfjardsverket ut
Knivsta ut

Henriksdal ut
Ryaverket ut

Sala ut

Stadskvarn ut
Oresundsbro ut
Enkdping in

Mélntorp in
Kungséngen in
Himmerfjardsverket in
Knivsta in

Henriksdal in
Ryaverket in

Salain

Stadskvarn in

Oresundsbro in

Sample ID

Ut 1
Ut 2
Ut 3
Ut 4
Ut 5
Ut 6
Ut 7
Ut 8
Ut 9
Ut 10
In 1
In 2
In 3
In 4
In 5
In 6
In 7
In 8
in 9
In 10

Conc (ng/L) Unc. |Conc (ng/L) Unc. |Conc(ng/L) Unc. |[Conc (ng/L) Unc. | Conc (ng/L) Unc. Conc (ng/L) Unc. Conc (ng/L) Unc.
8-2 FTSA |8-2 FTSA| HFPODA |HFPODA | NaDONA |NaDONA| PFECHS |PFECHS 9C-PF30ONS 9C-PF30NS 11CHPF30UdS 11CEPF30UdS|  C604 |C604|x P F A
0.1 0.1 0.1 0.2 0.1 0.1 N/A
019] 004{ <iog <oq ' 0.99f  0.249 aog ' <LOQ ! NA| NIA| 16.19;
01 00f <od ' <«og ! <tog ' <«oq | <L0Q ! N/A| N/A| 143.03
0a6] 004 <od ' <oq <og aog ' <LOQ ! N/A| NIA| 19.851
0424 o010{ <toq <«og ! <tog ' <oq | <L0Q ! N/Al N/A| 40,05
011f 002 <o 0174  o004] <tod <oqg <LOQ ! NAl NAl 2122
0ad o004 <od ' <oq 0366 0.09 <oq ' <LOQ ! N/A| NIA| 44.50:
0174 004 <toq <«og ! 0944  0.23] <oq | <L0Q ! NA| NIA| 24574
<tog i <og | <og ' 0.66{  0.16] aog ' <LOQ ' N/A|  NIA| 407.024
016] 00 <tog <«ogq ! 0354  0.08¢ <oq | <L0Q ! NAl NIA| 46,91
0147  0.03¢ <wog ' <oq ' <oq i <oq <LOQ ! N/Al N/A| 19.664
0191 o004 <od 034  0.079 0.82]  0.20¢ <aog ' <LOQ ! NAl N/A| 26.791
016] 004] <og <oq i <woq <«oq <L0Q ! N/A| N/A| 134.80]
101 o02s{ <od 014¢ 003 <tod <oq <L0Q ! N/Al N/A| 36.40
038{ 009 <toq <oq i <tog ' <«oq | <L0Q ! NAl N/A| 33.689
024 0061 <od 13 032 <ogd <aog ' <LOQ ! N/Al N/A| 30.38;
037¢ 009 <toq | 025¢ 006 <Lod <oq | <L0Q ! NAl NA| 51.31
034] 008 <o 014  0.03] 0614 0.5 <oq <L0Q ! NAl NA| 2152
016] 004] <og ' <oq i 035] 0.088 <oq <L0Q ! NAl N/A| 337.141
030 007¢ <toq | 0104 002] <toq <«oq | <L0Q ! NnAl NA| 16.81
085  0.21¢ 0as] <oq i <og ' <aog ' <LOQ) ! NAl NAl 19.91

LOQ = limit of quantification. NA = not available
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Table $. PFAS in wastewater in the particulate phase including uncertainty thas2yl on method validation

Sampling station

Waste water (particle phase)

LOQ (ng/L)

Enkoping ut

MéIntorp ut
Kungsangen ut
Himmerfjardsverket ut
Knivsta ut

Henriksdal ut
Ryaverket ut

Sala ut

Stadskvarn ut
Oresundsbro ut
Enkdping in

Mélntorp in
Kungséngen in
Himmerfjardsverket in
Knivsta in

Henriksdal in
Ryaverket in

Salain

Stadskvarn in

Oresundsbro in

Sample
ID

Ut 1
Ut 2
Ut 3
Ut 4
ut 5
Ut 6
ut 7
Ut 8
Ut 9
Ut 10
In 1
In 2
In 3
In 4
In 5
In 6
In 7
In 8
In 9

In 10

Conc Unc. | Conc | Unc. Conc unc. Conc uUnc. Conc Unc. | Conc | Unc. Conc unc. Conc Unc. Conc Unc. Conc unc.
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)

PEBA |PFBA|PFPeAPFPed PFHxA |PEHXA| PFHpA |PFHpAl PFOA |PFOA/PENA|PENA| PFDA |PFDA| PFUNDA [PFUNDA| PEDoDA |PFDoDA PETHDA |PETHDA
7.8 6.4 15 6.0 4.8 13 13 52 0.48 0.65

w00 | " |aoo| " | @oo | " | @woo | " | @00 | " |aool " | @00 | " | <00 | ' <og | ' <og | '
w00 | " |aoo| " | @oo | " | @woo | " | «@woo | " |aool " | @00 | " | <00 | ' <og | ' <og | '
w00 | " laoo| " | «woo | " | <o | " | @woo | " |<too] " | <woo | T | <toq | ! o0 | ! o0 | !
w00 | " |aoo| " | @00 | " | @woo | " | @00 | " |aool " | @00 | " | «oo | ' <og | ' <og | '
o9 | " |aoo| " | oo | " | @woo | " | <oa | " |<toa] " | <«woo | ' | <«oo | ! oo | ! oo | !
w00 | " |aoo| " | @oo | " | @woo | " | @00 | " |aool " | @00 | " | «oo | ! <og | ' <og | '
o9 | " |aoo| " | oo | " | @oo | " | <oa | " |<toa] " | <«woo | ' | <«oo | ! oo | ! oo | !
w00 | ' laoo| " | «woo | " | <o | " | @woo | " |<too] T | <woo | T | <toq | ! oo | ! oo | !
w00 | " |aoo| " | @oo | " | <00 | " | «@woo | " |<too] " | <woq | " | <tog | ! <00 | <00 |
o9 | " |aoo| " | @00 | " | «@woo | " | <oa | " |<too] " | <«woo | ' | <«oo | ! oo | ! oo | !
w00 | " |aoo| " | @oo | " | @oo | " | @00 | " |aool " | @00 | " | <00 | ! <og | ' <og | '
o9 | " |aoo| " | oo | " | @woo | " | <o | " |<toa] " | <«woo | ' | <«oo | ! oo | ! oo | !
w00 | " |aoo| " | @oo | " | @woo | " | @00 | " |aool " | @00 | " | <00 | ' 0504 | 0126 | <tog | '
w00 | " |aoo| " | @oo | " | @woo | " | @00 | " |aool " | <00 | " | <00 | 0537 | 0134 | <tog | '
w00 | " |aoo| " | «woo | " | <o | " | @woo | " |<too] " | <woo | T | <toq | ! <00 | i oo | !
w00 | " |aoo| " | @oo | " | @oo | " | «@woo | " |aool " | <00 | " | <00 | ' 0820 | 0207 | <tog | '
o9 | " |aoo| " | o0 | " | @woo | " | <oa | " |<too] " | <«woo | T | <oo | ! 0584 | 0146 | <t0Q |
<00 | " |aoo| " | @woo | " | <oo | " | «@woo | " |<too] " | <oq | T | <tog | ! 0477 | 0119 | <o |
o9 | " |aoo| " | @00 | " | @woo | " | <oa | " |<too] " | <«woo | T | <oo | ! oo | ! oo | !
w00 | ' |aoo| " | «woo | " | <o | " | @woo | " |<too] " | <woo | T | <«too | ! o0 | | 110 | 0276
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Sampling station

Waste water (particle phase)

LOQ (ng/L)

Enkdping ut

MéIntorp ut
Kungséngen ut
Himmerfjardsverket ut
Knivsta ut

Henriksdal ut
Ryaverket ut

Sala ut

Stadskvarn ut
Oresundsbro ut
Enkoping in

Mélntorp in
Kungséngen in
Himmerfjardsverket in
Knivsta in

Henriksdal in
Ryaverket in

Salain

Stadskvarn in

Oresundsbro in

Sample
ID

Ut 1
Ut 2
Ut 3
Ut 4
Ut 5
Ut 6
Ut 7
Ut 8
Ut 9
Ut 10
In 1
In 2
In 3
In 4
In 5
In 6
In 7
In 8
In 9

In 10

Conc Unc. Conc unc. Conc | Unc. | Conc| Unc. Conc uUnc. Conc Unc. Conc Unc. Conc Unc. Conc Unc. Conc Unc.
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
PFTeDA |PFTeDA PFHxDA |PFHXDA PFODA|PFODA| PFBS|PFBS| PFPeS |PFPed LPFHXS |LPFHxS BPFHXS [BPFHxS PFHpS |PFHpS LPFOS |LPFOS BPFOS |BPFOS

0.29 13 13 1.4 0.25 13 13 0.13 15 15

<o | <LoQ '| <00 etoo| " | @00 | " | @00 | " | <og | w00 | " | @00 | " | «woo |’
o0 | ! <L0Q 'l <log ool " | <o | " | <o | ! oo | ! w00 | " | «woo | " | <oo | "
<o | | <LOQ 'l <log <too| " | <oo | " | <og | <o | ' w00 | " | @00 | " | «oo |’
<oq | ! <L0Q ' <loo Mool ' | «coo | " | «oo | ! <o | ! o0 | " | «woo | " | <oo | !
<o | | <LOQ 'l <log <too| " | <oo | " | <og | <o | ' w00 | " | @00 | " | «oo |’
<o | | <LOQ 'l <log l«too| " | <oo | " | <og | <o | ' w00 | " | @00 | " | «oo |’
o0 | ! <L0Q 'l <Log oo| " | <o | " | <woo | ! oo | ! w0 | " | «woo | " | «oo | !
<o | | <LOQ 'l <log l«too| " | <oo | " | <og | <o | ' w00 | " | @00 | " | «oo |’
<oq | ! <L0Q ' <loo Mool ' | «coo | " | <00 | ! <o | ! o0 | " | «woo | " | <oo |
<o | | <LOQ 'l <log <too| " | <ioo | " | «og | <o | ' w00 | " | @00 | " | «og |’
<oq | ! <L0Q ' <Lloo Mool " | <coo | " | «oo | ! <oq | | o0 | " | «oo | " | <oo | !
o0 | ! <L0Q 'l <Log ool " | <o | " | <woo | ! oo | ! w00 | " | «woo | " | «oo | "
<o | <LOQ 'l <log <too| " | <ioo | " | <og | <o | ' w00 | " | @00 | " | «@og |’
o0 | ! <L0Q 'l <Log ool " | <o | " | <woo | ! oo | ! w00 | " | «woo | " | «oo | "
<o | | <LOQ 'l <00 letoo| " | <ioo | " | <og | <o | ' w00 | " | @00 | " | «og |’
<oq | ! <L0Q ' <Lloo "l 15003908 <oo | ' | <«oo | ! <oq | | o0 | " | «woo | " | <oo | !
<o | | <LOQ 'l <log l<too| ¥ | «oo | " | <«og | <o | ' @00 | " | @00 | " | «og |
<o | | <LoQ 'l <log "184]046| <coo | ' | «coo | " | <«woo | ! @00 | " | @00 | " | «og |’
o0 | ! <L0Q 'l <Log ool " | «oo | " | <woo | ! oo | ! w00 | " | «woo | " | «oo | "
0535 | 0134  <LOQ 'l <log ool " | «@oo | " | «coo | " | «woo | ! w00 | " | @00 | " | «og |’
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Sampling station

Waste water (particle pha

LOQ (ng/L)

Enképing ut

MéIntorp ut
Kungséangen ut
Himmerfjardsverket ut
Knivsta ut

Henriksdal ut
Ryaverket ut

Sala ut

Stadskvarn ut
Oresundsbro ut
Enkdping in

Mélntorp in
Kungséngen in
Himmerfjardsverket in
Knivsta in

Henriksdal in
Ryaverket in

Salain

Stadskvarn in

Oresundsbro in

ISample

se)

Ut 1
Ut 2
Ut 3
Ut 4
ut 5
Ut 6
ut 7
Ut 8
Ut 9
Ut 10
In 1
In 2
In 3
In 4
In 5
In 6
In 7
In 8
In 9

In 10

Conc | Unc. | Conc | Unc. Conc Unc. Conc uUnc. Conc Unc. | Conc| Unc. Conc unc. Conc Unc. Conc Unc. Conc unc.
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Me- Me- Et 42 62

PENS |PFNS| PFDS|PFDS| PFUNDS PFUNDY PEDoDS [PFDoDY| PFTriDS [PETriDS FOSAIFOSA| FOSAA | FOSAA [EtFOSAA FOSAA |4-2 FTSA| FTSA |62 FTSA| FTSA
0.13 0.25 iz 13 13 13 31 0.13 o 0.59

<00 | ' |<«oo| <LOQ ' <00 1 <og 'l<too| " | <00 ! oo | ' <o | <o | |
<09 | ' |<tog| ! <L0Q ' <log " <log <too| " | <Loo ! <L0Q ! <og | ! <«og | !
<00 | ' |<tog| ! <LOQ 'l <og ' <og 'l<too| " | <00 ! o0 | ' <o | <o | |
<09 | ' |<tog| ! <L0Q ' <loo " <loo etoo| " | <Loo ! <L0Q ! <og | ! <«og | !
<00 | ' |<Loo| ! <L0Q T oo " oo l<too| " | <Loo ! <L0Q ! oo | ! oo |
<00 | ' |<tog| ! <L0Q ' <log ' <og l<toa| " | <loo ! <L0Q ! <oo | ! <oo | '
<09 | ' |<tog| ! <L0Q ' <loo " <loo <too| ' | <Loo ! <L0Q ! <og | ! <«og | !
<00 | ' |<tog| ! <LOQ 'l <00 ' <og 'l<too| " | <00 ! o0 | ' <o | <o | |
<09 | ' |<tog| ! <L0Q ' <loo " <loo <too| ' | <Loo ! <L0Q ! <og | ! <«og | !
<00 | ' |<tog| ! <LOQ 'l <og ' <og 'l<too| " | <00 ! <LOQ ! <og | <o | |
<00 | ' |<tog| ! <L0Q 1 <og 1 <og l<too| " | <loo ! <L0Q ! o0 | ! <oo | '
<00 | ' |<oo| ! <L0Q T oo " oo l<too| ' | <Loo ! <L0Q ! oo | ! oo |
<LOQ ' <LOQ ' <LOQ ' <LOQ ' <LOQ ' <LOQ ' <LOQ ! 0.169 | 0.042 | <LOQ ! <LOQ !
<00 | ' |<tog| ! <L0Q ' <loo " <loo <too| ' | <Loo ! 0277 | 0069 | <LoQ | | <og | !
<00 | ' |<tog| ! <LOQ 'l <og ' <og 'l<too| " | <00 ! <LOQ i <og | <o |
<00 | " |o204]0074 <l0Q ' <loo " <loo ' 260 |0.650] <LoO ! 0532 | 0133 | <LoQ | | <oo | '
<00 | ' |<oo| ! <L.0Q T oo " oo l<too| ' | <Loo ! 0217 | 0054 | <too | ' oo |
<LOQ ' <LOQ ' <LOQ ' <LOQ ' <LOQ ' <LOQ ' <LOQ ! 0.659 | 0.165 | <LOQ ! <LOQ '
<09 | ' |<tog| ! <L.0Q ' <loo " <og " 1350339 <Lo0 ! 0272 | 0068 | <LoQ | | <og | !
<00 | ' |<tog| ! <L0Q 1 <og ' <og 'l<too| © | <00 ! 0165 | 0041 | <too | ' oo | '
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Sampling station

Waste water (particle phase)
LOQ (ng/L)

Enkdping ut

MéIntorp ut
Kungséngen ut
Himmerfjardsverket ut
Knivsta ut

Henriksdal ut
Ryaverket ut

Sala ut

Stadskvarn ut
Oresundsbro ut
Enkoping in

Mélntorp in
Kungséngen in
Himmerfjardsverket in
Knivsta in

Henriksdal in
Ryaverket in

Salain

Stadskvarn in

Oresundsbro in

LOQ = limit of quantification. NA = not available

Sample

Ut 1
Ut 2
Ut 3
Ut 4
Ut 5
Ut 6
Ut 7
Ut 8
Ut 9
Ut 10
In 1
In 2
In 3
In 4
In 5
In 6
In 7
In 8
in 9

In 10

Conc (ng/L) Unc. |Conc (ng/L) Unc. |Conc(ng/L) Unc. |Conc (ng/L) Unc. | Conc (ng/L) Unc. Conc (ng/L) Unc. Conc (ng/L) Unc.
82 FTSA [8-2 FTSA| HFPODA |HFPODA | NaDONA |NaDONA| PFECHS |PFECHS|9CI-PF30NS 9CHPF30ONS11CHPF30UdSILICHPF30UdSIC604  [C604[x P F A
13 13 13 0.13 13 0.13 N/A
<LOQ ! <LOQ ! <LOQ ! <LOQ ! <LOQ ! <LOQ ! NA| NIA 0
<L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! NIAl NJA o
<LOQ ! <LOQ ! <LOQ ! <L0Q ! <LOQ ! <LOQ ! N/A| NIA 0
<L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! NAl NIA 0
<LOQ ! <LOQ ! <LOQ ! <L0Q ! <LOQ ! <LOQ ! NA| NIA 0
<LOQ ! <LOQ ! <LOQ ! <L0Q ! <LOQ ! <LOQ ! N/A| NIA 0
<L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! NAl N/A o
<LOQ ! <LOQ ! <LOQ ! <L0Q ! <LOQ ! <LOQ ! N/A| NIA 0
<L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! NAl NIA 0
<LOQ ! <LOQ ! <LOQ ! <LOQ ! <LOQ ! <LOQ ! NAL NJA o
<L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! NAl NIA 0
<L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! NAl NIA 0
<LOQ ! <LOQ ! <LOQ ! <LOQ ! <LOQ ! <LOQ ! NAl NIA| 0.67:
<L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! NAl N/A| 0814
<LOQ ! <LOQ ! <LOQ ! <LOQ ! <LOQ ! <LOQ ! NAL NA o
<L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! N/Al N/A|  5.844
<L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! <LOQ ! N/Al N/A| 0.80]
<LOQ ! <L0Q ! <LOQ ! <LOQ ! <LOQ ! <LOQ ! NAL NIA| 2.97¢
<L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! NAl NIA| 1626
<LOQ ! <L0Q ! <LOQ ! <L0Q ! <LOQ ! <LOQ ! NAL NIA| 1.8
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Table %. PFAS insurface watein thedissolvedphase including uncertainty (Untased on method validation

Sampling station

Surface water (dissolved phase

LOQ (ng/L)

Sagan (Sala)

Enkopingsan (Enképing)
Orsundaan (Orsundsbro)
Kolbacksan (Moéintorp)
Fyrisén (Kungsangsverket)
Osan (Skovde)

Lovstadn (Knivsta)
Slussen (Stockholm)
Sagéan (Sala)

Enkopingsan (Enkoping)
Orsundaén (Orsundsbro)
Kolbacksan (Méintorp)
Fyrisan (Kungsangsverket)
Osan (Skovde)

Lovstadn (Knivsta)

Blockhusudden (Stockholm)

Sample ID

Upstream 1
Upstream 2
Upstream 3
Upstream 4
Upstream 5
Upstream 6
Upstream 7
Upstream 8
Downstream 1
Downstream 2
Downstream 3
Downstream 4
Downstream 5
Downstream 6

Downstream 7

Downstream 8

Conc | Unc. | Conc | Unc. | Conc | Unc. | Conc | Unc. | Con | Unc. |Conc (ng/L| Unc. |[Conc (ng/L| Unc. |Conc (ng/L| Unc. |Conc (ng/L| Unc. (Conc (ng/L

(ng/L) (ng/L) (ngL) (ng/L) (ng/L)

PFBA |PFBA|PEPeA PFPeA PFHXA|PFHXA|PFHpA|PFHpA| PFOA|PFOA|  PENA |PENA| PFDA |PEDA| PFUNDA |PFUNDA PFDoDA |PFDoDA| PETrDA
0.2 0.1 0.1 0.1 0.1 0.2 0.2 0.36 0.1 0.1
419 104 6ad 159 e2{ 15¢ 095 023 344 0.86] 0431 0.10{ 0344 0.08¢ 0474 011 0130 003  <LOQ
274 0.68] 0991 024 371 094 <tog ' 1249 031 <ioq | 0524 013 <tog ' <aog ' <LOQ
<«od i |<«od ' | <od ' | <tod " |<od ! <toq | <oq i <tog ' <oq ' <L0Q
0.2d 0.06f <logd ' | <«tod ' | «ogd " |<iog ' <og | 0214 0054 <tog ' <aog ' <LOQ
0.88¢ 0221 <lod ' | 057¢ 0149 <od ' | 04si 0124 <tog 0.33¢_0.084 041 010f 011 0020  <LOQ
251 0.621 0651 0164 176 044 <tog 24 0594  <iog ' 0.29 0.079 04 01 o011 00§  <LOQ
561 14 o971 249 104 28 25{ 064 501 124 0504 0121 0514 012 0411 0101  <toQ i <LOQ
197 0.48{ 374 093] 0.80{ 0.20] 0794 0.9 264 0671 0404 000 0501 012§  054] 0134 026 0061 <LOQ
181 461 481 12 941 23] 164 041 44 11 031 0.078 0.29 0.057 04 011 <toQ i <LOQ
489 121 <log | 42¢ 101 0761 019] 414 103 0346 008] 0524 0.13] 047§ 011¢  013] 003{  <LOQ

<od i |<«od " | <«od i |<«od i |<«od ' <og ' 028 0071 <logd <aog ' <LOQ

0.094 0244 021 0.06f 21 0674 0244 006 <og ' <og ' <toq i <og ' <aog ' <LOQ
144 0374 0204 0051 328 081 <Loqd | 11 0274  <toq 0304 0074 <od <woq <L0Q
2.0d 0514 <Log i 104 025] <tog | 094 023  <tog ' 0314 0074  <tog ' <aog ' <LOQ
424 104 159 038] 314 0791 052 0131 1994 049 <iog | 040f 010 <o <aog ' <LOQ
120 03¢ 209 0529 065{ 0.164 081 0.21] 1.84 045  0.304 0.07% 026 001 0454 0114 015§ 003  <LOQ
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Sampling station

Surface water (dissolved
phase)

LOQ (ng/L)

Sagéan (Sala)

Enkopingsan (Enkoping)
Orsundaan (Orsundsbro)
Kolbacksan (Moéintorp)
Fyrisén (Kungsangsverket)
Osan (Skovde)

Lovstadn (Knivsta)
Slussen (Stockholm)
Sagéan (Sala)

Enkopingsan (Enkoping)
Orsundaén (Orsundsbro)
Kolbacksan (MéIntorp)
Fyrisan (Kungsangsverket)
Osan (Skovde)

Lovstadn (Knivsta)

Blockhusudden (Stockholm)

Sample ID

Upstream 1
Upstream 2
Upstream 3
Upstream 4
Upstream 5
Upstream 6
Upstream 7
Upstream 8
Downstream 1
Downstream 2
Downstream 3
Downstream 4
Downstream 5
Downstream 6

Downstream 7

Downstream 8

Conc | Unc. Conc uUnc. Conc | Unc. | Conc|Unc.| Conc | Unc. Conc unc. Conc unc. Conc Unc. | Conc | Unc. Conc Unc.
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
PETeDAPFTeDA PFHXDA [PFHXDA PFODAIPFODA| PFBS|PFBS PFPeS |PFPeq LPFHXS |LPFHxS BPFHxS BPFHxS PFHpS |PFHpS LPEFOS|ILPFOS BPFOS |BPFOS
0.14 0.1 0.1 0.18 0.1 0.23 0.34 0.1 0.18 0.074
<og ' <oq <og ' 2.18 0534 1.26 0.314 8 223 14 03t 101 025 214 6.37 9.2 277
<oq ! <tog | <toq ! 134033  0.654 0.164 35 0897 073 018/ 0134 003] 514 1.54 261 0.80]
<woq | <oq <od ' | o3sdoos|{ <tog ' <oq i <«oq | <«od ' | ossi 0261 039 011
<og ' <oq <og ' 27d068 <tog ' 046 0114 <od <og ' 117 033¢  0.60{ 0.18]
<oq ! <tog | <toq ! 104026] 0711 0.17¢ 571 143 124 0314 026] 0.06] 284 0.86¢ 18] 0.544
<og ' <oq <oqd ' |osado21] 0641 0.16 147 035]  061] 0154 <loqQ i 1.6] 0481  0.60{ 0.18]
<aog ' <og ' <oq | 197 04§  0.734 0.18] 6.1f 154 15] 0374 0274 0.06f 653 1.9¢ 294 0.87]
<og ' <oq «aod ' |o091do22d 0214 0.05 09/ 024 <oqg i <oq i 129 0360  0.47¢ 0.143
<og <og ' <og ' 93.d 234 1.9 0.32¢ 720 18 161 0407 075 0.18] 134 3.9¢ 7.0 217
<ogd <og ' <og ' 756 184  0.33( 0.08f 171 0441 046 0116  0.10{ 0.02( 354 1.0 18 0.44¢
<og ' <oq <ogd ' | o0429010{ <iog ' 020 0074 <tog i <og ' 1 025§  0.40{ 0.12]
<oq ! <og ' <toq ! 339084 <l0Q ' 058 0140 0351 008 <tog ' 104 0317 0724 0.217
<og ' <oq <og ' 161040 0874 0.23 571 144 126 037 0304 0076 458 1.37 268 0.79¢
<oq ! <og ' <«od ' |o0419010/ <od ' 0.0 0241 0374 0094 <iog | 134 0.414 0.870.2610(
<woq | <«og ! <«od ' |o074do1s{ <log ' 078 0197 038] 0094 <iod ' 134 0.40f 0614 0.184
<og ' <oq <ogd ' |osedoiad <iog ' 076 0194 <toQ i <od ' | 0921 0274  045] 043¢
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Sampling station

Surface water (dissolved
phase)

LOQ (ng/L)

Sagéan (Sala)

Enkopingsan (Enkoping)
Orsundaan (Orsundsbro)
Kolbacksan (Moéintorp)
Fyrisén (Kungsangsverket)
Osan (Skovde)

Lovstadn (Knivsta)
Slussen (Stockholm)
Sagéan (Sala)

Enkopingsan (Enkoping)
Orsundaén (Orsundsbro)
Kolbacksan (MéIntorp)
Fyrisan (Kungsangsverket)
Osan (Skovde)

Lovstadn (Knivsta)

Blockhusudden (Stockholm)

Sample ID

Upstream 1
Upstream 2
Upstream 3
Upstream 4
Upstream 5
Upstream 6
Upstream 7
Upstream 8
Downstream 1
Downstream 2
Downstream 3
Downstream 4
Downstream 5
Downstream 6

Downstream 7

Downstream 8

Conc |Unc.| Conc |Unc.| Conc uUnc. Conc Unc. Conc Unc. | Conc|Unc.| Conc unc. Conc Unc. | Conc| Unc. | Conc| Unc.
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)

Me- Me- | Et | Et | 42 | 42 | 62 | 62
PENS |PENS| PEDS |PFDS| PEUNDS PFUND{ PFDoDS [PFDoDY PFTrDS [PFTriDYFOSA|FOSA FOSAA | FOSAA |FOSAA| FOSAA |FTSA| FTSA |FTSA| FTsA
0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.2 0.1 0.1
<oq ' <og ' <og ' <og ' aogd ' |<«od <aog ' <aog ' 0.607 0.15] 3.8 0.963
<tog ' <tog ' <tog ' <og ! <«od ' |<oq ! <oq ' <og ! 0404 010 0517 0.12¢
<toq ! <og ! <oq <«og ' <«od ' |<oqg | <oq | <«oq | 052 013]1<0Q i
<oq ' <oq ' <og ' <og ' aoqd ' |<«od ' <aoqg ' <aog ' 0.68] 0.17] 0.28( 0.074
<tog ' <tog ' <tog ! <og ! <«od ' |<oq ! <oq ' <og ! 038 0.09] 0574 0.14/
<oq ' <oq ' <og ' <og ' aoqd ' |<«od ' <aoqg ' aod " |aoqd " | o019 o0.04
<tog ' <tog ' <tog ! <og ! <«od ' |<oq ! <oq ' <«od ' |<tog ! 166  0.415
<oq ' <oq ' <og ' <og ' aoqd ' |<«od ' <oqg ' aod " |<aoq ' 0.64 0.154
<oq ' <oq ' <og ' <og ' <aogd ' |<«od ' <aoqg ' <oq ' 3.82] 095] 256  0.64
<oq ! <og ! <woq <og ' «od ' |<oqg | 011] 0024 <toQ | 049 0121 063( 0.15
<oq ' <oq ' <og ' <og ' <aoqd ' |<«od ' <aoqg ' <aod " |<oqd i |<oq i
<tog ' <tog ' <tog ! <ogq ! <«od ' <o ! <oq ' <og ! 0120 0.03] 0.296 0.07/
<oq ' <oq ' <og ' <og ' <aoqd ' |<«od ' <aoqg ' aod " |aoqd " | o049 012
<tog ' <tog ' <tog ! <ogq ! <«od ' <o ! <oq ' «od ' |<od " | o024 o005
<oq ! <og ! <woq <og ' «od ' |<oqg | <oq | wod ' |<wod ' | 0414 o0.10:
<oq ' <og ' <og <od ' <aoqd ' |<od ' <oq | <«od ' |<tod ' |<od ¥
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Sampling station

Surface water (dissolved phase)
LOQ (ng/L)

Sagan (Sala)

Enkopingsan (Enkoping)
Orsundaan (Orsundsbro)
Kolbacksan (Méintorp)
Fyrisén (Kungsangsverket)
Osan (Skovde)

Lovstadn (Knivsta)
Slussen (Stockholm)
Sagan (Sala)

Enkopingsan (Enkoping)
Orsundaén (Orsundsbro)
Kolbacksan (Méintorp)
Fyrisan (Kungsangsverket)
Osan (Skovde)

Lovstadn (Knivsta)

Blockhusudden (Stockholm)

Sample ID

Upstream 1
Upstream 2
Upstream 3
Upstream 4
Upstream 5
Upstream 6
Upstream 7
Upstream 8
Downstream 1
Downstream 2
Downstream 3
Downstream 4
Downstream 5
Downstream 6

Downstream 7

Downstream 8

Conc (ng/L) Unc. |Conc (ng/L) Unc. Conc Unc. |Conc (ng/L) Unc. | Conc (ng/L) Unc. Conc (ng/L) Unc. Conc| Unc.
(ng/L) (ng/L)

8-2 FTSA [8-2 FTSA| HFPODA |HFPODA |NaDONA|NaDONA| PFECHS |PFECHS|9CI-PF30ONS 9CI-PF3ONSL1CEPF30UdSIL1CHPF30UdSIC604 [C604 x P F A
0.1 0.1 0.1 0.2 0.1 0.1 N/A
013] 003  <od ' <og | <og ' aog ' <LOQ ! NA| NIA| 72.10¢
<«oq ' <tog | <tog | <«toq ' <«oqd ' <L0Q ! N/Al N/A| 24.467
<od ' <oq | <oqg | <og ' aog ' <LOQ ! NAl NIA| 2.15:
<«oq ' <oq ! <«toq | <oq ' <oq ' <L0Q ! NAl N/A| 6.3
010{ 0021 <od 011¢ 002 <tog <«oq | <L0Q ! NAl N/A| 17.69¢
aod ' aog ' <oqg | <og ' <aog ' <LOQ ! N/A| NIA| 14.06:
<«oq ' <oq ! <«toq | <oq ' <oq ' <L0Q ! N/Al N/A| 56.09:
aod | aog ' <oqg | <og ' aog ' <LOQ ! N/A| NIA| 16.04:
014/ 003 <o <«toq | <«toq ' <oq <L0Q ! N/A| N/A| 171.58!
<od ' <og | <oq | 0341  0.08¢ <aog ' <LOQ ! NAl N/A| 32.33
<od ' <og <oqg | <og ' <aog ' <LOQ ' NA NIA|  2.27¢
<wog ! <woq <woq ! <og <«oq | <L0Q ! N/Al N/A| 10.74¢
<od ' <og | <oq | <og ' <aog ' <LOQ ! NAl N/A| 23.88:
<«oq <toq | <«oq | <oq ' <oq <L0Q ! NAl N/A| 8617
<od ' <og | <oq | <og ' <aog ' <LOQ ! NAl N/A| 16.14¢
<«oq <«oq | <«oq | <«oq <«oq | <L0Q ! N/Al N/A| 10.5¢

LOQ = limit of quantification. NA = not available
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Table §. PFAS in surface water in tiparticulatephase including uncertainty (Un@ased on method validation

Sampling station

Surface water (particle
phase)

LOQ (ng/L)

Sagan (Sala)

Enkopingsan (Enképing)
Orsundaan (Orsundsbro)
Kolbacksan (Moéintorp)
Fyrisén (Kungsangsverket)
Osan (Skovde)

Lovstadn (Knivsta)
Slussen (Stockholm)
Sagéan (Sala)

Enkopingsan (Enkoping)
Orsundaén (Orsundsbro)
Kolbacksan (Méintorp)
Fyrisan (Kungsangsverket)
Osan (Skovde)

Lovstadn (Knivsta)

Blockhusudden (Stockholm)

ISample ID

Upstream 1
Upstream 2
Upstream 3
Upstream 4
Upstream 5
Upstream 6
Upstream 7
Upstream 8
Downstream 1
Downstream 2
Downstream 3
Downstream 4
Downstream 5
Downstream 6

Downstream 7

Downstream 8

Conc | Unc. Conc unc. Conc uUnc. Conc uUnc. Conc | Unc. | Conc| Unc. | Conc | Unc. Conc Unc. Conc Unc. Conc Unc.
(ng/L) (ng/L) (ngL) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)

PFBA |PFBA| PFPeA |PFPed PFHXA |PFHxAl PFHpA |PFHpA PFOA |PFOA|PFNA|PENA|PEDA|PFDA| PFUNDA PEUNDA PEDoDA PEDoDA PETHDA [PETrDA
7.8 6.4 15 6.0 4.8 13 13 52 0.48 0.65

00| " | <«woo | " | <«woo | " | <«woo | " | <oo | " |<oo| " |<too| " | <oo | oo | ! oo | !
00| " | @00 | " | @woo | " | oo | " | @woo | " |aoo| " |<oo|l " | «oo | ' <o | ' <o | '
w00 | " | <00 | " | <00 | " | «woo| " | <«oo | " |<oo|l " |<too| " | <toq | <og | ! <og | !
00| " | @00 | " | @woo | " | @00 | " | @woo | " |aoo| " |<oo|l " | <og | ' <o | ' <o | '
w00 | " | «@woo | " | <00 | " | @woo| " | <«oo | " |<oo|l " |<too| " | <toq | <«og | ! <«og | !
00| " | <«woo | " | <«woo | " | «woo | " | <oo | " |<oo| " |<toa| " | <oo | oo | ! oo | !
00| " | @00 | " | @oo | " | «oo| " | @woo | " laoo| " |<ool " | <oo | ' <o | ' <o | '
w00 | " | <00 | " | <00 | " | @00 | " | «oo | " |<oo|l " |<too| " | <toq | <og | ! <«og | !
00| " | @00 | " | oo | " | oo | " | @woo | " |aoo| " |<ool " | <og | ' <o | ' <og | '
w00 | " | «@woo | " | <00 | " | @00 | " | «oo | " |<oo|l " |<too| " | <toq | <«og | ! <«og | !
00| " | @00 | " | oo | " | @00 | " | @woo | " |aoo| " |<oo|l " | «og | ' <o | ' <o | '
00| " | @00 | " | oo | " | @00 | " | @woo | " |aoo| " |<ool " | <og | ' <og | ' <og | '
00| " | «woo | " | <«woo | " | «woo | " | <«oo | " |<oo| " |<too| ' | <oo | oo | ! oo | !
00| " | @00 | " | @00 | " | oo | " | @woo | " |aoo| " |<oo|l " | «og | ' <o | ' <og | '
w00 | " | <00 | " | «ao00| " | @00 | " | «oo | " |<ool " |<too| " | <toq | <og | ! <og | !
00| "l @00 | " | oo | " | @00 | " | @woo | |aool " l<ool " | <og | " <o | ' <o | '
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Sampling station

Surface water (particle
phase)

LOQ (ng/L)

Sagéan (Sala)

Enkopingsan (Enkoping)
Orsundaan (Orsundsbro)
Kolbacksan (Méintorp)
Fyrisén (Kungsangsverket)
Osan (Skovde)

Lovstadn (Knivsta)
Slussen (Stockholm)
Sagan (Sala)

Enkopingsan (Enkoping)
Orsundaén (Orsundsbro)
Kolbacksan (MéIntorp)
Fyrisan (Kungsangsverket)
Osan (Skovde)

Lovstadn (Knivsta)

Blockhusudden (Stockholm)

Sample ID

Upstream 1
Upstream 2
Upstream 3
Upstream 4
Upstream 5
Upstream 6
Upstream 7
Upstream 8
Downstream 1
Downstream 2
Downstream 3
Downstream 4
Downstream 5
Downstream 6

Downstream 7

Downstream 8

Conc Unc. Conc uUnc. Conc | Unc. | Conc| Unc. Conc | Unc. Conc unc. Conc unc. Conc Unc. | Conc | Unc. Conc unc.
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
PETeDAPPFTeD#| PFHXDA [PFHXDA PFODA|PFODA| PEBS|PFBS| PFPeS |PFPed LPFHxS |LPFHxS| BPEHXS |BPFHxS PFHpS |PFHpSLPFOSILPFOS BPFOS |BPFOS
0.29 13 13 1.4 0.25 13 13 0.13 15 15

<o | ! <og ' aod ' laool " | <00 | " | @00 | " | @00 | " | @00 | " |aoo| " | <00 |’
<og | ' <«oq ' «od ' |<too| " | <o | " | <o | ! <og | ! <o | ' |<oa| " | <«oq | !
<o | ' <og ' aoqd ' laool " | <00 | " | @00 | " | @00 | " | @00 | " |aog| " | <o |’
<og | ' <«oq ' <«od ' |<too| " | <o | " | <«oq | ! <og | ! <o | ' |<oa| " | <«og | !
<oo | ! <woq ! «oqd ' |<too| " | <«woo | " | <oo | ! oo | w00 | ' |<oo| " | <tog | !
<oo | <og <«oqd ' |<«ool " | <«woo | " | <00 | ! <oo | ' w00 | " |<oo| " | <og | '
<og | ' <«oq ' <«od ' |<too| " | <o | " | <«oq | ! <og | ! <o | ' |<oa| " | <«og | !
<o | ' <og ' aoqd ' laool " | <00 | " | @00 | " | @00 | " | @00 | " |aog| " | <o |’
<og | ' <«oq ' «od ' |<too| " | <o | " | <oq | ! <og | ! <o | ' |<oa| " | <«woo | !
<o | ' <og ' <aod ' |aool " | @00 | " | @00 | ' <o | ' <00 | " |aoo| " | <o |
<oo | <oqg <«oqd ' |<tool " | <«woo | " | <00 | ! <oo | ' w00 | " |<oo| " | <og | !
<«oo | ! <woq «oqd ' |<too| " | <«woo | " | <oo | ! oo | w00 | " |<oo| " | <tog | !
<o | ' <og ' <wod ' |aool " | @00 | " | @00 | ' <o | ' <00 | " |aoo| " | <o |
<oq | ' <«oq ' «od ' |<too| " | <«woo | " | <oq | ! <og | ! <o | ' |<oa| " | <«woo | !
<o | ' <og ' <wod ' |«aool " | @00 | " | @00 | ' <o | ' <00 | " |aoo| " | <o |
<«og | ! <«oq ' «od ' |<too| " | <o | " | <«woq | ! <«og | ! <00 | ' |<oa| " | <«woo | !
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Sampling station

Surface water (particle
phase)

LOQ (ng/L)

Sagéan (Sala)

Enkopingsan (Enkoping)
Orsundaan (Orsundsbro)
Kolbacksan (Méintorp)
Fyrisén (Kungsangsverket)
Osan (Skovde)

Lovstadn (Knivsta)
Slussen (Stockholm)
Sagan (Sala)

Enkopingsan (Enkoping)
Orsundaén (Orsundsbro)
Kolbacksan (MéIntorp)
Fyrisan (Kungsangsverket)
Osan (Skovde)

Lovstadn (Knivsta)

Blockhusudden (Stockholm

Sample ID

Upstream 1
Upstream 2
Upstream 3
Upstream 4
Upstream 5
Upstream 6
Upstream 7
Upstream 8
Downstream 1
Downstream 2
Downstream 3
Downstream 4
Downstream 5
Downstream 6

Downstream 7

Downstream 8

Conc |Unc.| Conc |Unc.| Conc Unc. Conc Unc. Conc Unc. | Conc|Unc.| Conc Unc. Conc Unc. | Conc| Unc. | Conc| Unc.
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)

Me- Me- | Et | Et | 42 | 42 | 62 | 62
PENS |PENS| PEDS |PEDS| PFUNDS PFUND{ PFDoDS|PFDoDY PFTrDS PETrDS FOSA[FOSA| FOSAA | FOSAA |FOSAA| FOSAA |FTSA| FTSA |FTSA| FTSA
0.13 0.25 13 13 13 13 31 0.13 25 0.59
<a00| " | <«og || <og ' <og ' aogd ' |aool " | <00 " Jaoo| " laool " l|aog| '
«og| ' | <o |’ <og ! <og ! <«od ' |<toa] ' | <loo ! <«woo| ' |<«oo| " |<oo| '
00| " | <«og || <og ' <og ' <aogd ' |«ool " | <00 " Jaoo| " laoo| " laog| '
«oo| " | <oo | ' <og ! <og ! <«od ' |<toa] ' | <loo ! <«woo| ' |«oo| " |<oo| !
00| " | «woo | ! <«og ' <«og ' «od ' |<toa| " | <Loo " laoo| " ool ' |<oo|
00| ' | «woo | ' <tog ' <tog ' <aoqd ' |<«oal " | <log " Jaoo| " l|aool " |<oo|
«oo| " | <oo | ' <og ! <og ! <«od ' |<toa] ' | <loo ! <«woo| ' |«oo| " |<oo| !
00| " | <«og || <og ' <og ' <aogd ' |«ool " | <00 " Jaoo| " laoo| " l|aog| '
«oo| " | <oo | ' <tog ! <tog ! <«od ' | 1300324 <L00 ! «woo| ' |«oo| " |<oo| !
<00| " | <«og || <og ' <og ' <aoqd ' |«ool " | <00 " Jaoo| " laool " laog| '
<wo00| " | «oo | ! <tog ' <tog ' <woqd ' |<«oal " | <log " Jaoo| " l|aool " |<oo|
00| ' | «woo | ! <og ' <og ' woqd ' |<toa| ' | <Loo ! 00| " |<«oo| " |<too| !
<00| " | <«og || <og ' <og ' <aoqd ' |«ool " | <oo " Jaoo| " laool " laog| '
«oo| " | <oo |’ <og ! <og ! <«od ' |<toa] ' | <loo ! <«woo| ' |<«oo| " |<oo| !
<00| " | <«og | " <og ' <og ' <aoqd ' |«ool " | <oo " Jaoo| " laool " laog| '
<«oo| " | <oo | ' <og ! <og ! <«od ' |<toa] ' | <loo ! <«woo| " |<«oo| " |<oo| !
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Sampling station

Surface water (particle phase)
LOQ (ng/L)

Sagan (Sala)

Enkopingsan (Enkoping)
Orsundaan (Orsundsbro)
Kolbacksan (Méintorp)
Fyrisan (Kungsangsverket)
Osan (Skovde)

Lovstadn (Knivsta)
Slussen (Stockholm)
Sagan (Sala)

Enkopingsan (Enkoping)
Orsundaan (Orsundsbro)
Kolbacksan (Méintorp)
Fyrisan (Kungsangsverket)
Osan (Skovde)

Lovstadn (Knivsta)

Blockhusudden (Stockholm)

Sample ID

Upstream 1
Upstream 2
Upstream 3
Upstream 4
Upstream 5
Upstream 6
Upstream 7
Upstream 8
Downstream 1
Downstream 2
Downstream 3
Downstream 4
Downstream 5
Downstream 6

Downstream 7

Downstream 8

Conc (ng/L) Unc. |Conc (ng/L) Unc. |Conc(ng/L) Unc. |Conc (ng/L) Unc. | Conc (ng/L) Unc. Conc (ng/L) Unc. Conc (ng/L)| Unc.
82 FTSA [8-2 FTSA| HFPODA |HFPODA | NaDONA |NaDONA| PFECHS |PFECHS|9CI-PF30NS 9CHPF30NS 11CHPF30UdS| 11CLPF30UdS,  C604 |C604/x P F 4
13 13 13 0.13 13 0.13 N/A

<LOQ ! <LOQ ! <LOQ ! <LOQ ! <LOQ ! <LOQ ! NA| NIA 0
<L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! NA N/A q
<LOQ ! <LOQ ! <LOQ ! <L0Q ! <LOQ ! <LOQ ! NA| NIA 0
<L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! NAl NIA q
<LOQ ! <LOQ ! <LOQ ! <L0Q ! <LOQ ! <LOQ ! NA| NIA 0
<LOQ ! <LOQ ! <LOQ ! <L0Q ! <LOQ ! <LOQ ! NA| NIA 0
<L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! NIAl N/A q
<LOQ ! <LOQ ! <LOQ ! <L0Q ! <LOQ ! <LOQ ! NA| NIA 0
<L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! NAl N/A| 1.295¢
<LOQ ! <LOQ ! <LOQ ! <LOQ ! <LOQ ! <LOQ ! NAl NA g
<L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! NAl NIA q
<L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! NAl NIA q
<LOQ ! <LOQ ! <LOQ ! <LOQ ! <LOQ ! <LOQ ! N/A| NIA 0
<L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! NAl NIA q
<LOQ ! <LOQ ! <LOQ ! <LOQ ! <LOQ ! <LOQ ! NAl NA g
<L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! <L0Q ! NAl NIA q

LOQ = limit of quantification. NA = not available
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Table S8. Detected pesticides and concentrations in WWTP effluent water.

MalIntorp Himmerfjardsverket Knivsta Kungsanger Enkoping Stadskvarn Henriksdal

(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) Ryaverket{ng/L) Orsundsbrang/L) Sala(ng/L)
Atrazine 2 <LOD <LOD <LOD 3 <LOD <LOD <LOD 1 <LOD
Diuron 12 15 4 7 7 23 6 10 16 8
Isoproturon <LOD <LOD <LOD <LOD <LOD <LOD <LOD 3 <LOD <LOD
Terbutryn 21 <LOD 13 <LOD <LOD 10 <LOD 7 8 9
Acetamiprid 1 3 2 1 1 2 2 2 <LOD 1
Imidacloprid 9 13 25 12 10 9 12 7 9 13
Thiacloprid <LOD <LOD <LOD <LOD <LOD <LOD 2 <LOD <LOD <LOD
Thiamethoxam <LOD 4 <LOD <LOD <LOD 3 <LOD <LOD <LOD <LOD
Lindane 0.2 <LOD <LOD 0.6 <LOD 0.2 0.5 0.2 <LOD 0.2
AMPA 58 348 230 91 162 204 231 214 418 79
Glyphosate 42 45 <LOD <LOD <LOD <LOD <LOD 52 74 110

Table S9. Detection limits, quantification limits and uncertainty for analgesticides.

Compound name LOD (ng/L) LOQ (ng/L) Uncertainty

Compound name

LOD (ng/L) LOQ (ng/L) Uncertainty

Compound name LOD (ng/L) LOQ (ng/L) Uncertainty

Acetamiprid
Aclonifen
Alachlor

AMPA

Atrazine
Bifenox
Cypermethrin
Deltamethrin
Diuron
Endosulfaralpha
Endosulfarbeta

20

0.3

0.1
0.1

0.5

10
0.2
0.2

15%
13%
15%
13%
13%
13%
15%
30%
15%
18%
18%

Esfenvalerate
Glyphosate
Heptachlor
Heptachlor epoxide
Hexachlorocyclohexane
Imidacloprid
Isoproturon
Quinoxyfen
Chlorpyrifos
Clothianidin

Lindane (HCigamma)

0.2
10
1
0.5
0.3
1
1
0.5
0.1
5
0.1

0.3
25
3
1
0.6
2
2
1
0.2
10
0.2

18%
13%
30%
30%
30%
15%
15%
25%
18%
15%
28%

Permethrin
Simazine
Terbutryn
Thiacloprid

Thiamethoxam

N P O N

4
2

10
2

30%
15%
15%
15%
23%
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