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Table S1. PFASs concentrations in sea sediments around the world.

Range
Location Sample Year Compounds References
[ng/g d.w.]
Semi-enclosed bays in Korea Sediment cores 2018 X16 PFASs  0.0067-0.821 [4]
Coastal areas of the North and Baltic Seas  Surface sediments 2012  X29 PFASs 0.018-2.6 [17]
German Bight Surface sediments 2015 Y 16PFAS 0.056-7.4 [11]
the East China Sea Surface sediments 2015 > 14PFAS n.d.-34.8 [18]
the Baltic Proper Surface sediments 2016 Y 24PFAS 1.331 [20]
the Jiulong Estuary-Xiamen Bay Surface sediments 2019 Y24PFAS 3.0-54 [19]
the Seto Inland Sea, Japan Surface sediments 2020  X13 PFASs 0.05-0.67 [21]
he Beri
the Bering Sea Surface sediments 2020  Y9PFAS 0.06-1.73 [22]
and the western Arctic
the Truckee River, USA Surface sediments Y17PFAS 27291
2021 (23]
the Las Vegas wash, USA Surface sediments Y'17PFAS 345.71
the Gulf of Gdansk Surface sediments 2020 2 17PFAS 0.0403—40.6  This study
the Gulf of Gdansk, the Vistula estuary Surface sediments 2020 Y17PFAS 0.509-614 This study

laverage value
d.w.- dry weight.



Table S2. Correlation coefficient of different PFASs in sediment from the Gulf of Gdansk (correlation is significant at

<0.05, dark green color — strong correlation, individual analysis of sampling points)

ND = not detected both analytes, if one detected used as zero in calculating % method limit detection (MDL)
WTP-wastewater treatment plant
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PFBA-perfluoro-n-butanoic acid, PFPeA-perfluoro-n-pentanoic acid, PFHxA-perfluoro-n-hexanoic acid, PFHpA-perfluoro-n-heptanoic acid, PFOA-perfluoro-n-octanoic
acid, PFNA-perfluoro-n-nonanoic acid, PFDA-perfluoro-n-decanoic acid, PFUdA-perfluoro-n-undecanoic acid, PFDoA-perfluoro-n-dodecanoic acid, PFTrDA-perfluoro-
n-tridecanoic acid, PFTeDA-perfluoro-n-tetra-decanoic acid, PFHxDA-perfluoro-n-hexadecanoic acid, PFOD A-perfluoro-n-octadecanoic acid, PFBS-potassium perfluoro-
1-butanesulfonate, PFHxS-sodium perfluoro-1-hexanesulfonate, PFOS-sodium perfluoro-1-octanesulfonate, PFDS-sodium perfluoro-1-decanesulfonate

Table S3. Sediment characteristic

foc [%]: min. — max. (av-

erage mean)! Type of sediment?

Sampling area

medium grain sand and fine grain sand
The Vistula river 4.2-9.0(7.7) except: silt - W4,W6-W8,W24,W27 and
very fine grain sand - W18-19, W25
coarse grain sand - GA2, GB1, GB3

WTP 1 21-6.1(2.8) medium grain and fine grain sand - GO, GA3, GB2
silt - GA1, GB1, GB4
WTP II 22-5.7(2.7) medium grain and fine grain sand

medium grain sand and fine grain sand
except: silt - XA3, XB2, XB3
WTP IV 1.6 -6.8(5.3) medium grain sand

foc - fraction of organic matter
!data obtained from previous research in area of the Baltic Sea
2sediment samples were classified based on the Unified Soil Classification System

WTP III 11-67(5.1)

Estimation of environmental risk parameters

To estimate the Predicted No Effect Concentration (PNECs) values (Eq. (51)), the low-
est recorded toxicity data for all species of aquatic animals were collected from the litera-
ture [54].

NOEC or L(E)C50

PNEC =
AF

S1

where:

NOEC —no observed effect concentration,

EC50—the concentration of compound at which the organism gives half-maximal re-
sponse,

LC50—the concentration of compound where 50% of the organisms die,

AF —an appropriate standard assessment factor (the assessment factor value is cor-

responded with availability of number of trophic levels of NOEC).

Because of insufficient data on toxicity of PFASs to sediments, the lowest toxicologi-
cal values for water phase (PNECuwater) have been collected from literature (See Table S4).
Additionally, in Table 54, assessment factors are presented, which in all cases were esti-
mated as 1000 (the overall AF generally consists of the following 10-fold factors: extrapo-
lation toxic parameter for acute to chronic effects (10x), across species extrapolation (10x),
uncertainty in the overall estimation of effects (10x) [61]). For PFTrDA, PFTeDA, PFHxDA
and PFODA, experimental values of PNECwater are not available and in these cases Tox-
Tram QSAR or advisory guideline values were applied (recommended by the Department
of Health and Human Services in North Carolina). To extrapolate PNECwater values for
marine samples, an additional 10-fold factor was used. Investigation is still needed re-
garding ecotoxicological data on aquatic organisms (especially marine water and sedi-
ment) to introduce unified threshold values that allow the comparison of different ecosys-
tems. For example, the following values of PNECwater for PFOA used in risk assessment
protocols were found in the literature: 1428 ng/L (freshwater), 20,000 ng/L (freshwater),
100,000 ng/L (freshwater), 570,000 ng/L, 119000000 ng/L [54,62-65].

After collection of PNECwater data, the equilibrium partitioning method (EqPM) was
used to calculate the PNECesediment, according to the Technical Guidance Document of the
European Union (Eq. (52)) [54,65]. Additionally, for substances with a log Kow >5 the
PNECsediment calculated value needs to be decreased by a factor of 10 [55].



PNECsediment = (0783 +0.0217 x Koc) x PNECwater (SZ)

where:

PNECsediment— predicted no effect concentration for marine water
Koc—the organic carbon partitioning coefficient

PNECwater —predicted no effect concentration for sea water.

Risk quotient (RQs) values for the PFASs occurring in sea sediment and water phase were
calculated for aquatic organisms by comparing the measured environmental concentra-
tion (MEC) in the sea samples to the predicted no-effect concentration (PNEC) according
to equation (S3) [53,54,66]:

MECy
PNECy

RQ= (S3)

where:

MECx — measured environmental concentration [ng/L or ng/kg d.w. — dry weight],
PNECx - predicted no effect concentration [ng/L or ng/kg],

x — values for water or sediment.

Table S4. Information on perfluoroalkyl substances used in the environmental risk assessment

T f toxi t
CAS Compound Compound log Kow log Koc log Kd ypzs(; d ?:fsﬁ:zze et AF used to esti- PNECwater PNEC:ediment
name acronym [L/kgl* [L/kgl* [L/kg]? PNECuu? mate PNECuwater® [ng/L]? [ng/kgl*
water’
375204 | Perflucronbuta | ppp s 2.14 1.813 0.26! LC50 1000 110000 241316
noic acid
2706- perfluoro-n-pen-
.. PFPeA 2.81 2.464 091! LC50/EC50 1000 32000 227176
90-3 tanoic acid
307-24- | perfluoron-hex- | pppy ) 3.48 3.116 2.78 LC50/EC50 1000 97000 2825310
4 anoic acid
75-85- il -n-hep-
375-85- | perfluoro-n-hep PFHpA 415 3.767 2.63 LC50 1000 7852 1002563
9 tanoic acid
335-67- | perfluoro-n-oc- PFOA 481 4419 249 LC50 1000 1428 814300
1 tanoic acid
375-95- perﬂuo.ro-n'— PFNA 5.48 5.071 3.25 LC50/EC50 1000 1000000 255618796
1 nonanoic acid
385-76- | pertluoro-n-dec- PFDA 6.15 5.722 3.95 LC50 1000 45 51488
2 anoic acid
2058- il -n-un-
058- | perfluoro-n-un PFUJA 6.82 6.374 472 LC50 1000 8 41073
94-8 decanoic acid
307:55- | perfluoro-n-do- PFDoA 7.49 7.026 331 LC50 1000 1 32024
1 decanoic acid
72629- perfluoro-n-
. . . PFTrDA 8.16 7.677 3.59 lack of PNEC - use of ToxTram QSAR value 103 10644855
94-8 tridecanoic acid
376-06 perluoro-n-
7 tetra-decanoic PFTeDA 8.83 8.329 3.19 lack of PNEC - use of ToxTram QSAR value 83 38325704
acid
67905- | perfluoromshex- | - pepypy o 10.17 9.632 8.08' lack of PNEC - use of ToxTram QSAR value 77 716061729
19-5 adecanoic acid
16517 e rflUOro-n-0c- lack of PNEC - use of recommended value (the
P L PFODA 11.51 10.94 9.38! Department of Health and Human Services in 140 26156990202
11-6 tadecanoic acid .
North Carolina)
375-73- potassium per-
5 fluoro-1-bu- PFBS 1.82 2.249 0.26 EC50 1000 372000 1723473
tanesulfonate
3871- sodium per-
99-6 fluoro-1-dec- PFDS 1.01 3.552 2.00 LC50 1000 15400 1203247
anesulfonate
2705- sodium per-
393 fluoro-1-hex- PFHxXS 2.35 4.855 1.34 EC50 1000 250000 388703550
anesulfonate




1763- sodium per-
231 fluoro-1-oc- PFOS 4.49 4.855 2.94 LC50 1000 610 948437
tanesulfonate

Kow— octanol water partitioning coefficient; Ko — organic carbon partitioning coefficient; Ka - sediment/water distribution coefficient, NOEC — no observed effect concentration;
EC50 — the concentration of compound at which the organism gives half-maximal response; LC50 — the concentration of compound where 50% of the organisms die; AF — assessment
factor; PNEC - predicted no effect concentration

1 data obtained from the EPI Suite™ model, in case of log Kd additionally data on fraction of organic carbon in sediment were used

*[20]

3[40,41,54,61,62,67,68]
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Figure S1. The results of the growth inhibition of H. incongruens in samples taken around the sewage collectors’ out-
lets from wastewater treatment plants (WTP I-WTP IV) and from the mouth of Vistula
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Figure S2. The results of the determination of PFASs in samples taken around the sewage collectors’ outlets from

(b)

wastewater treatment plants (WTP I-WTP IV) (a) and from the mouth of Vistula (b)






