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1 [INTRODUCTION

This document corresponds to DeliverableSe8ond year of sampling and sample preparation and results of
first-year samplingThe sampling methods used are described in detail in deliverablesl@&bnization of
methods, acquiring sampling instruments, planning of sampling campaign, selection -saghplibg of
sediment coresand in D2.2First sampling campaign, year 1, including target environments and matrices and
sample preparatiorOnly sample preparation methods which are not mentioned in the previous deliverables
are presented here.

2 SAMPLING CAMPAIGNS
2.1 General remarks
The first sampling campaign at the North Sea took place in February 2023.

Detailed target sampling campaigns took place seasonally (in autumn, winter and spring) at selected sites of
interest on the Elbe and Thames rivers, based on results from thgeiinssampling campaign when potential
hotspots were definedn summer, samples were taken at the same time as the North Sea cruise to maintain
the connection between the Thames, Elbe and North Sea.

Initially, it was planned, that macroplastics from water and sediment samplings would be used for the
ecotoxicological analysis. Unfortunately, not enough macroplastics could be collected in the nets and sediments
and the seasonal samplings in hot spotsoatlid not derive enough material in all sites. Therefore,
macroplastics were in addition collected from the shores of the North Sea and the rivers based on the guidelines
from the JRC report by the MSFD Technical Subgroup on Marine Litter (2013).

0° 5°E 10°E

| LABPLAS_Stations

| ® LABPLAS_ElbeR
@ LABPLAS ThamesR
@ LABPLAS_NorthSea A 0

sson Ml | Rivers 4 - 55°N
— Large_rivers A2 i o

50°N g 50°N

0° 5°E 10°E

Figurel: Sites chosen for the seasonal sampling in the Thames and Elbe rivers.
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Details about quality assurance and quality control (QA/QC) are mentioned in deliverables D2.1 (general
remarks) and for the laboratory work in D2.2. During fieldwork, one glass jar with distilled water was left open
during samplingo check the contamination during sampling. The different partnerdaméathr flow boxes

in the laboratoryo hindercontamination via the air. Moreover, cotton lab coats were worn and all glass beakers
were cleaned before use. Every laboratdig controlsamples during sample preparation. This is partly
mentioned in this deliverable, all other details will be included in deliverable D3.5.

In addition, the analyses of sediment cores will be described in a separate report which will be submitted in
May 2025as a scientific paper

2.2 Thames River
2.2.1 Seasonaamplings on the Thames River

Since January 2022 (the first sampling campaign), the NOC team completed six sampling campaigns on the
Thames following the same sampling protocols and using the equipment as during the first sampling campaign
(Table 1).

Based on the observed load of floating macro and visible microplastics from Manta net deployments in January
and July 2022, two contrasting locations were identified to be sampled in 2022 and 2023 (winter, spring,
summer, autumn). These locations were @mo® be estuarine waters of the Thames at Chapman Buoy (TO06;
51.51°N; 0.61°E) and urban waters of the Victoria Docks (T05; 51.45°N; 0.013°E) (Fig. 1). All samplings have
been carried out aboard Thames Guardian (Briggs Marine) together with the EnviAgenent UK). A delay
occurred for the autumn sampling in 2022 due to a damagedstiie Environment Agency. Therefore, this
sampling was only conducted in January 2023.

Figure2: Sample collection on the Thames. A. Manta net deployment; B) preparation of the pump filter for collecting small
microplastics (10 ppi mm); c¢) sieved sediment sample for investigating microplastics in invertebrates.

A. VT— ' B. Lo o |
Figure3: Samples collected in the contrasting locations of the Thames in April 2023. A. Clogged Manta net sample from TO5 (Victoria
docks), B. rinsed samples for small microplastitise contrast in sediment load between estuarine (T06) and urban (T05)fparts o
the Thamess obvious. Note the difference betwetae filtered volume of water at T05 (0.008)rand T06 (0.098 ).
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Tablel: Microplastics sample collection in the different compartments of the river Thames in 2023.

Sampling
campaign

Sample site ID

Site

Date

Coordinates

Compartment

Winter 2023/1*

T6-03-PF-01-01
T5-03-PF-01-01

Chapman buoy
Victoria Dock

05/01/2023
05/01/2023

51.506°N; 0.609°E
51.499°N; 0.013°E

water (10pum-1mm)
water (10pum-1mm)

T6-03-MN-02-01
T5-03-MN-02-01

Chapman buoy
Victoria Dock

05/01/2023
05/01/2023

51.506°N; 0.609°E
51.499°N; 0.013°E

water (manta net 335)
water (manta net 335)

T6-03-DG-04-01
T5-03-DG-04-01
T5-03-DG-04-02

Chapman buoy
Victoria Dock
Victoria Dock

05/01/2023
05/01/2023
05/01/2023

51.506°N; 0.615°E
51.500°N; 0.013°E
51.500°N; 0.013°E

sediment
sediment
sediment

T6-03-DG-05-01
T5-03-DG-05-01

Chapman buoy
Victoria Dock

05/01/2023
05/01/2023

51.506°N; 0.615°E
51.500°N; 0.013°E

sediment (invertebrates)
sediment (invertebrates)

Winter 2023/2

T6-04-PF-01-01
T5-04-PF-01-01
T5-04-PF-01-02

Chapman buoy
Victoria Dock
Victoria Dock

02/02/2023
02/02/2023
02/02/2023

51.505°N; 0.619°E
51.500°N; 0.014°E
51.500°N; 0.014°E

water (10pm-1mm)
water (10pm-1mm)
water (10pm-1mm)

T6-04-MN-02-01
T5-04-MN-02-01

Chapman buoy
Victoria Dock

02/02/2023
02/02/2023

51.505°N; 0.619°E
51.500°N; 0.014°E

water (manta net 335)
water (manta net 335)

T6-04-DG-04-01
T5-04-DG-04-01
T5-04-DG-04-02

Chapman buoy
Victoria Dock
Victoria Dock

02/02/2023
02/02/2023
02/02/2023

51.605°N; 0.605°E
51.500°N; 0.011°E
51.500°N; 0.011°E

sediment
sediment
sediment

T6-04-DG-05-01
T5-04-DG-05-01

Chapman buoy
Victoria Dock

02/02/2023
02/02/2023

51.505°N; 0.617°E
51.499°N; 0.014°E

sediment (invertebrates)
sediment (invertebrates)

Spring 2023

T6-05-PF-01-01
T5-05-PF-01-01
T5-05-PF-01-02

Chapman buoy
Victoria Dock
Victoria Dock

03/04/2023
03/04/2023
03/04/2023

51.503°N; 0.612°E
51.501°N; 0.015°E
51.501°N; 0.015°E

water (10pm-1mm)
water (10pum-1mm)
water (10pm-1mm)

T6-05-MN-02-01
T5-05-MN-02-01
T5-05-MN-02-02

Chapman buoy
Victoria Dock
Victoria Dock

03/04/2023
03/04/2023
03/04/2023

51.503°N; 0.612°E
51.501°N; 0.015°E
51.501°N; 0.015°E

water (manta net 335)
water (manta net 335)
water (manta net 335)

T6-05-DG-04-01
T5-05-DG-04-01

Chapman buoy
Victoria Dock

03/04/2023
03/04/2023

51.503°N; 0.614°E
51.501°N; 0.015°E

sediment
sediment

T6-05-DG-05-01
T5-05-DG-05-01

Chapman buoy
Victoria Dock

03/04/2023
03/04/2023

51.500°N; 0.603°E
51.500°N; 0.014°E

sediment (invertebrates); not sieved
sediment (invertebrates)

T6-05-NP-06-01

T5-05-NP-06-01

Chapman buoy

Victoria Dock

03/04/2023

03/04/2023

51.503°N; 0.614°E

51.501°N; 0.015°E

nanoplastics (~0.5 m below the
surface)
nanoplastics (~0.5 m below the
surface)

Summer 2023

T6-06-PF-01-01
T5-06-PF-01-01

Chapman buoy
Victoria Dock

04/07/2023
04/07/2023

51.507°N; 0.598°E
51.499°N; 0.014°E

water (10pm-1mm)
water (10pum-1mm)

T6-06-MN-02-01
T6-06-MN-02-02
T5-05-MN-02-01

Chapman buoy
Chapman buoy
Victoria Dock

04/07/2023
04/07/2023
04/07/2023

51.507°N; 0.608°E
51.507°N; 0.608°E
51.499°N; 0.015°E

water (manta net 335)
water (manta net 335)
water (manta net 335)

T6-06-DG-04-01
T5-06-DG-04-01

Chapman buoy
Victoria Dock

04/07/2023
04/07/2023

51.506°N; 0.603°E
51.497°N; 0.017°E

sediment
sediment

T6-06-DG-05-01

Chapman buoy

04/07/2023

51.506°N; 0.603°E

sediment (invertebrates)

T5-06-DG-05-01

Victoria Dock

04/07/2023

51.497°N; 0.017°E

sediment (invertebrates)

Erith Barge

04/07/2023-
14/08/2023

51.504°N, 0.168°E

Passive air sample

Brentford Barge

04/07/2023-
14/08/2023

51.480°N, 0.303°E

Passive air sample

Erith Barge

Brentford Barge

14/08/2023-
18/09/2023
14/08/2023-
18/09/2023

51.504°N, 0.168°E

51.480°N, 0.303°E

Passive air sample

Passive air sample

* This is a delayed sampling campaign, initially planned for Autumn 2022. The delay was caused by logistical issues.
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During all field trips, the NOC team collected samples for i) larger floating microplastics (>335 um) and
macroplastics usinlylanta nets, ii) small microplastics using a pump equipped with a stastdetsilter (>10

pm), iii) bulk sediment and invertebrates using a sediment grab, and iv) nanoplastics (July 2022 and April 2023
only). Air sampling was also carried out in twaimns in two consecutive-& week sampling periods in
summer 2023 (Table 1). The locations were selected based on using floating barges which are central within
the river and inaccessible to the general public. At NOC, the samples of small micropastice Thames

(here, 10 uril mm pump filter samples) were rinsed off the filters in the clean laboratory following the
established method (see 4.2.1.3 section in progress report for D2.2) and stored in the fre2@et antil

the analysis (Fig. 3).

Fish were collected from the River Thames at two
Thames Mul berry Bank (51E30.7960®N O0E46.8413Q®E) ;
1E14. 9531®E) wusi ng o tEhveanmentrAgendy QJK). IwTiharfsoltvibhasarkpng t ot
was conducted during June and July 2021. In Thavheberry Bank and the River Stour in East Anglia
sampling was conducted during August 2021. Based on differing characteristics, and thus different predicted
levels of microplastic ingestion, the species selected for analysis were European flBlatidbtiys flesys

whiting Merlangius merlangyisand Atlantic herringdlupea harenglisThe number of individuals analysed

from each site, based on the availability of fish, was as per table 2.

Table2: Number of each species analysed at each site.

River Species Habitat Number of individuals
Stour Flounder Benthic 5
Stour Whiting Pelagic 5
ThameqWoolwich) Flounder Benthic 6
Thames (Woolwich) Whiting Pelagic 10
Thames (Woolwich) Herring Pelagic 10
Thames (Mulberry) Flounder Benthic 5
Thames (Mulberry) Whiting Pelagic 8
Thames (Mulberry) Herring Pelagic 4

Airwas sampled using eustonbuilt passivesampling device consisting of a metal funnel placed into a glass
bottle, housed within a weighted wooden box which was secured to a rail (Fig. 4). It was deployed at two sites
on the river Thames. The sampling sites consist of flopvmgoons in the middle of the river channel which

are used regularly by the Environment Agency (UK) for water quality monitoring. These sites are accessed
infrequently and are not accessible to the general public, so tampering is not an issue.
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Figure4: Passive sampler up close (L) and in situ (R).

2.3 Elbe River
2.3.1 Seasonaamplings on the Elbe River

The autumn, winter, spring and summer sampling campaigns of the sgeanklot spot sampling on the Elbe
river have successfully been finished by the BfG team (Table 3).

Two sites were chosen: Cuxhaven in the Elbe estuary (site E13; Fig. 1) as many microplastics were found in
the manta nets. Moreover, the mdaw results show that many plastic particles remain in the estuary. At the
mouth, the tide is symmetrical (ebb and flood phases are similar) so that suspended matter is trapped. In the
freshwater part of the Elbe, samples were retrieved from the sitaDésite 17, see Fig. 1) as many spheres

were detected in water and sediments. They originate from the Mulde river which has its confluence with the

Elbe in Dessau.

Figure5: Ship used for sampling in the Elbe estuary (left); manta net in Dessau (right).
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Table3: Details about seasonal sampling campaigns on the Elbe river.

Sampll_ng Sample site ID Site Date Coordinates Compartment
campaign
E13-03-PF-01 Cuxhaven 29/ 11/2022 | 53°53.8'N, 8°42.27°E water (10um-1mm)
« E17-03-PF-01 Dessau 30/11/2022 |51 A51. 2 AN; water (10pum-1mm)
§ E13-03-MN-02 Cuxhaven 05/01/2022 53°5§.8'N, 8°42.?7°E water (manta net 335)
c E17-03-MN-02 Dessau 05/01/2022 | 51 A51. 2 AN; water (manta net 335)
g E13-03-SG-04 Cuxhaven 05/01/2022 | 53°53.8'N, 8°42.27°E sediment
5 E17-03-SG-04 Dessau 05/01/2022 |51 A51. 2 AN, sediment
E13-03-MN-03 Cuxhaven 05/01/2022 | 53°53.8'N, 8°42.27°E water (manta net 150)
E17-03-MN-03 Dessau 05/01/2022 | 51 A51. 2 AN; water (manta net 150)
E13-04-PF-01 Cuxhaven 22/02/2023 53°5@.5'N, 8°41.f17°E water (10pm-1mm)
E17-04-PF-01 Dessau 20/02/2023 51A51. 2AN; water (10um-1mm)
E13-04-MN-02 Cuxhaven 22/02/2023 53°52.5'N, 8°41.47°E water (manta net 335)
« E17-04-MN-02 Dessau 20/02/2023 51A51. 2AN,; water (manta net 335)
S E13-04-SG-04 Cuxhaven 22/02/2023 53°52.5'N, 8°41.47°E sediment
o E17-04-SG-04 Dessau 20/02/2023 |51 A51. 2AN; sediment
% E13-04-MN-03 Cuxhaven 22/02/2023 53°52.5'N, 8°41.47°E water (manta net 150)
= E17-04-MN-03 Dessau 20/02/2023 51A51. 2AN; water (manta net 150)
5 5 nanoplastics (~0.5 m below the
E17- 04-NP Dessau 20/02/2023 | 21 AS1. 2AN; surfaf:)e) (
E13-05-PF-01 Cuxhaven 03/05/2023 53°53.0'N, 8°41.41°E water (10pm-1mm)
E17-05-PF-01 Dessau 18/04/2023 51A51. 2AN; water (10pm-1mm)
E13-05-MN-02 Cuxhaven 03/05/2023 53°53.0'N, 8°41.41°E water (manta net 335)
o E17-05-MN-02 Dessau 18/04/2023 51A51. 2AN; water (manta net 335)
S E13-05-SG-04 Cuxhaven 03/05/2023 53°53.0'N, 8°41.41°E Sediment
‘;', E17-05-SG-04 Dessau 18/04/2023 51A51. 2AN; Sediment
'E_ E13-05-MN-03 Cuxhaven 03/05/2023 53°51?.0‘N, 8°41.f11°E water (manta net 150)
0 E17-05-MN-03 Dessau 18/04/2023 51A51. 2AN; water (manta net 150)
nanoplasti ~0.5 m low th
E17.05.Np Cuxhaven 03/05/2023 | 53°53.0N, 8°41.41°E sﬁrfggeaft 5 (S I e i
p A nanoplastics (~0.5 m below the
E13-05-NP Dessau LETAZ0ZS DO o Bl surfage) (
E13-06-PF-01 Cuxhaven 12/07/2023 53°50.16'N, 8°54.29°E | water (10um-1mm)
- E17-06-PF-01 Dessau 21/06/2023 51A51. 2AN,; water (10um-1mm)
S E13-06-MN-02 Cuxhaven 12/07/2023 53°50.16'N, 8°54.29°E | water (manta net 335)
% E17-06-MN-02 Dessau 21/06/2023 51A51. 2AN; water (manta net 335)
IS E13-06-SG-04 Cuxhaven 12/07/2023 53°50.16'N, 8°54.29°E | Sediment and invertebrates
Ug) E17-06-SG-04 Dessau 21/06/2023 51A51. 2AN; sediment and invertebrates
E13-06-MN-03 Cuxhaven 12/07/2023 53°50.16'N, 8°54.29°E | water (manta net 150)
E17-06-MN-03 Dessau 21/06/2023 51A51. 2AN; water (manta net 150)
15/01/2023- 53’03.2‘42'?"’\'
30/01/2023 | O O64LSE ) )
- Hamburg Altona Air sampling
15/01/2023- | 53°31'22.4"N
- Hamburg Veddel | 30/01/2023 10°01'19.1"E Air sampling
19/04/2023-
- Hamburg Altona | 03/05/2023 Air sampling
19/04/2023-
- Hamburg Veddel | 03/05/2023 Air sampling
29/06/2023-
- Hamburg Altona | 13/07/2023 Air sampling
29/06/2023-
- Hamburg Veddel | 13/05/2023 Air sampling
- Hamburg Altona | 06/10/2023- Air sampling
20/10/2023
- Hamburg Veddel | 06/10/2023- Air sampling
20/10/2023
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Figure6: Filter cascade and manta net (left), sampling the surface microlayer (middle), sample collected with the manta net (right).

The Federal Water and Shipway administration provided vessels for sampling (Fig. 5 left). Sampling included
water samples for small microplastics with a pump connected to a filter cascade (10 pum to 1000 um) and larger
microplastics (manta net >335 um) aslMas sediments (Van Veen grabber). For zooplankton, a manta net
with a mesh size of 150 um was used. During the winter sampling, samples of the surface microlayer were
collected in both sites and macroplastics on the riverbanks in Hamburg and Cuxhaeatokicological
analyses as not enough macroplastics were found in the water and sediments-{figs. 5

Figure7: Macroplastics along the shores of the Elbe in Hamburg and Cuxhaven.

2.3.2 Biota samples

The German Environmental Agency conducts a yearly monitoring of fish for the German Environmental
Specimen Bank. Intestinal tracts from 20 fish (bream) from the Elbe from Hamburg and Cumlosen from
September 2022 and September 2023 were provided for thadsaproject. The samples were sent to the
National Oceanographic Centre where tieg processed

Along with the fish, the Environmental Agency also sampled the invasive quaggabneisselr{a rostriformis
bugensi3in 2022. 2040 bivalves from two sites in the Elbe (Cumlosen and Hamburg) were sent to the German
Federal Institute of Hydrology.
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2.3.3 Atmospheric samples

Atmospheric sampling started in the second year with a short delay. For the Elbe river, two sites to the west
and east oHamburg were chosen for sampling (Fig. 8). In cooperation with the Geographical Insitute of the
University of Hamburg, bulk samplers were already installed 100 cm above ground. Insighépe PA/@etal

bottle is placed for collecting the atmospheric dimm. For the seasonal sampling planned within the
LABPLAS project, samples were collected during two weeks in winter (January 2023), spring (April 2023),
summer (June 2023) and autumn (October 2023).

Figure8: Location of atmospheric samples in Hamburg (Altona and Veddel) (left); atmospheric samplers with neeitalcbBiE
pipe (right; photos Brischer).
2.4 Mero-Barcés River Basin
2.4.1 Sampling campaigns
At the end of June 2022, the first summer sampling campaign in theBé&gcés River Basin (sampling round

01) took place. Macrfimesoplastics and water sampling campaigns were conducted:

1) Macra/mesoplastics sampling
Macre and mesoplastics samples (Fig. 9) were collected by banmvo different days (09/05/2022 and
29/05/2022) at six sites in the MeBarcés River Basin (Figs. 10, 11).

Figure9: Macre and mesoplastics samples from the summer campaign in the-Ben@s River Basin.
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Location Coordinates

43°16'31.7"N 8°17'47.1"W
43°16'38.1"N 8°17'44.5"W
43°16'28.5"N 8°17'41.4"W
43°16'17.5"N 8°17'19.2"W
43°16'45.2"N 8°17'09.4"W
43°16’47.5"N 8°17°16.0"W

FigurelO: Macre/mesoplastics sampling locations with their coordinates from the first summer campaign in tHizakééRiver
Basin.

Samples (up t®25 items, 250 g and >1 mm) were transfed to UDC’s laboratory and sent to UVI for
ecotoxicity studies (WP6).

Figurell: Location 1 from the first summer campaign in the M&aocés River Basin.

2) Water sampling

Watersampling for smaller microplastics (10 gk mm, including fikes) was done using a custoebuilt

pumpfilter system based on the design by ASTM Standard D8332 (Fig. 12). Water samples, collected from 1
to 3 m below the water surface at each sampling site, were passed through a series of stacked stéhless
sieveswt h the following mé@dDh Yan zaensd: 110 nymim, 3ahad Yams,i n g
measure the filtered volume.
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Figurel2: Diagram of the water sampling system used in the Msamcés River Basin (Location 1).

Water sampling from the summer campaign was carried out in three days (29/06/2022, 01/07/2022 and

05/07/2022) and included five sites detailed in Fig. 13 along with their coordinates and the filtered sample

volume (from 60 L to 300 l). Sampling at Locaion ( Dam WTP A Tel vac©°, a Drin
(WTP)) was not included in this campaign due to permit delay. On the other hand, Location 4 was added,
consisingof a second reservoir -Bacés River Basia iSedunensgamopting )n i n
summer was not conducted due to boat scheduling challenges.

Sampling locations:

Location 1 - Cecebre reservoir bridge 1 - Mero River (700 L)
Location 2 - Cecebre reservoir bridge 2 - Barcés River (100 L)
Location 3 - Guiliade (60 L)

Location 4 - Meirama - Reservoir or “Cleaned Spot” (300 L)
Location 5 - Cecebre beach (700 L)

Location 6 - Dam WTP “A Telva” (-)

(\\ | Location | Coordinates |

43°16'31.7"N 8°17'47.1"W
43°16'38.1"N 8°17'44.5"W
43°16'28.5"N 8°17'41.4"W
43°16'17.5"N 8°17'19.2"W
43°16'45.2"N 8°17'09.4"W

Figurel3: Water sampling locations with their coordinates from the first surcamepaign in the MerBarcés River Basin.

The first winter sampling campaign at M8arcés (sampling round 02) took place in January/February 2023.
This campaign, firstly scheduled for January 2022, was delayed due to initial problems with thdgilistom
pumpfilter system and therefore the Gamtium agreed to rschedule it. Water for small microplastics and
nanoplastics, as well as sediments and biwtxre sampled.

During two weeks (from 30/01/2023 to 14/02/2023), researchers from UDC sampled water in six sites, also
including Location 6 corresponding to the WTP A
conductedoy pumping/filtering 60 to 150 | river water, depending on the location and the turbidity of the water,
using the custom pumfilter system (see Fig. 12).
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Sampling locations:

Location 1 - Cecebre reservoir bridge 1 - Mero River (100 L)
Location 2 - Cecebre reservoir bridge 2 - Barcés River (700 L)
Location 3 - Guiliade (60 L)

Location 4 - Meirama - Reservoir or “Cleaned Spot” (200 L)
Location 5 - Cecebre beach (750 L)

Location 6 - Dam WTP “A Telva” (700 L)

Location
43°16'31.7"N 8°17'47.1"W
43°16'38.1"N 8°17'44.5"W
43°16'28.5"N 8°17'41.4"W
43°16'17.5"N 8°17'19.2"W
43°16'45.2"N 8°17'09.4"W
43°17'54.6"N 8°21'31.6"W

Figurel4: Water sampling locations with their coordinates from the first winter campaign in thBalegs River Basin.

On the other hand, water samples for nanoplastics and additiadgsis were collected in deionized water
rinsed, brown borosilicate bottles{15 I) at approximately 0251.0 m depth (see Fig. 15). Aluminium foil was
placed in the bottle mouth to avoid contact with the plastic cap. Bottles for nanoplastics (B&nedrat 4
°C and shipped to INL for further analysis (WP4).

Figurels: Water sampling for nanoplastics analysis in MBamés River Basin (Location 1).

3) Sediment sampling

The first winter sampling of sedimemtisthe Mero-Barcés River Basin was conducted in February 2023. Bulk
river sediments were taken with a stainlesmel Varveen grab sampler (Large Ekman, sampling area 522
cm2) from the edge of the Mei®arcés River Basin at the same location as water samptegidres 1, 2 and

6. A new location at the exit of the Mdarcés River Basin (Location 7, see Fig. 16) was also added for
sediment sampling due to easy accessibility and to determine potential correlations between suspended and
deposited MP. Samples retved with the ValWeen grab from the uppermost 15 cm of the sediment column
ranged from 1.30 to 2.73 kg wet weight (Fig. 17). Sediments were transferred into aluminium jars and stored
at roomtemperature until analysis (BfG).
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Sampling locations:

Location 1 - Cecebre reservoir Bridge 1 — Mero river (7.30 g)
Location 2 - Cecebre reservoir Bridge 2 — Barcés river (1.42 g)
Location 6 - Dam WTP “A Telva” (2.73 g)

Location 7 - Cecebre reservoir exit (7.68 g)

43°16'31.7"N 8°17'47.1"W
43°16'38.1"N 8°17'44.5"W
43°17°54.6"N 8°21'31.6"W
43°16'58.4"N 8°17'561.1"W

o
e
==

Figurel7: Sediment sampling with the \f&ieen grab sampler used in tMero-Barcés River Basin (Location 2).

4) Biota samplingin November 2022

Researchers from UDC in collaboration with Xerencia Asociacion Meeidasosand the enterprise
ECOPLANIN carried out the two first biota sampling in theB&ecés River Basin (November 2022 and July
2023). This collaboration was required to acaassple invasive species. The common invasive Red Swamp
Crayfish (Procambarus clarkii) was collected by using crayfish traps (Fig. 18) at the exit of the reservoir
(Location 7). To comply with legal requirements (invasive spettiespmple was frozen before transportation

to the lab and kept &t20 °C until its analysis.
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Figurel8 Red Swamp Crayfish sampling in the MBancés River Basin (Location 7).

2.4.2 Seasonal samplings on the M&arceés River Basin

The UDC team conducted four seasdrdlspot sampling campaigns in the M@&arcés River Basin during

the spring, summer, autumn, and winter of the second year in 2023 (Table 4). The same sampling protocols
and equipment were employed as detailed in the first and second sampling campaigpbng involved
collecting water samples for small microplastics (10- inmm, customedilter pump) andchanoplastics and
additive analysis (using 2105 L brown borosilicate bottles), as well as sediments (collected with a Van Veen
grabber).

Two potential hotspots were defined: 1) Giliade (MB3) located upstream of the Mero River, characterised as a
rur al area with wurban influence from the motorway
before treatment at the drinking WTP fa thetropolitan area of A Corufia.

Figurel9: Example of macr@nd mesoplastics samples from sampling round 03 (May 28128 MereBarcés River Basin.
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Table4: Details about seasonal sampling campaigns on the-Beces River Basin.

Date Site ID |Location Lat; Lon Samples collected

18/05/2023 |MB3 Giliade 3(33364?845\/:/\1 \;V:é(ietirvfec;rSsgj?r:érglltcroplastlcs (10gbmm), water for nanoplastics &
19/05/2023 |MB6 ;/_VJ\Z\ Dam 3(33;173?466\/\!/\1 \;v:éiirvl;cs),rzrgglrlnrgrlﬁroplastlcs (10wdmm), water for nanoplastics 4
20/07/2023 |MB3 Giliade 3(33364?845\/:/\1 \;V:é(ietirvfec;rSsgj?r:érglltcroplastlcs (10gbmm), water for nanoplastics &
21/07/2023 |MB6 ;/_VJ\Z\ Dam 3(33;173?466\/\!/\1 \;v:écietirvfec;r Ss(:r:j‘;;\rlrl1 g;lltcroplastlcs (10gbmm), water for nanoplastics &
20/09/2023 |MB3 Giliade 203;%65845\/\!/\1 \;v:éilirvf‘:s),rssg;?rlrlérr]:tcroplastlcs (10pbmm), water fomanoplastics ar
20/09/2023 |MB6 \4\2’\2‘ Dam 2032173&;466\/\!/\1 \;vgéilirvzr ssen(;?lrlrl1 gslltcroplastlcs (10pbmm), water for nanoplastics g
13/12/2023 |MB3 Giliade 203;%65845\/\!/\1 \;v:éilirvf‘:s),rssg;?rlrlérr]:tcroplastlcs (10pbmm), water for nanoplastics g
15/12/2023 |MB6 \4\2’\2‘ Dam g§2173i>466v\5\1 \;v:éilirvf‘:s),rssg;?rlrlérr]:tcroplastlcs (10gbmm), water for nanoplastics g

During the spring sampling campaign in 2023, maand mesoplastics samples (Fig. 19) were heoltected

along the shores of the Cecebre reservoir in the NBzn@wés River Basin (Fig. 20). The collected items (up to
607) were classified according to tBaeidance on Monitoring of Marine Litter. Representative items (22 items,
approximately 584 g) such as bags, water/milk and soft drink bottles, packaging of cleaning products, and
caps/lids (classified as G3, G6, G9 and G21, respectiveiger the Generalode) were sent to UVI for
ecotoxicity studies (WP6).

S Cotes | isanes |

From: 43°17°5.2"'N / 8°17°5.8"" W

To: 43°17°6.6"'N / 8°17°28.0"" W 20k
From: 43°16°43.2"'N / 8°17°4.8" W 26 km
To: 43°16°34.0°'N / 8°17°19.4" W ’
From: 43°16°31.2"'N / 8°17°46.6~" W
2.1 km

To: 43°16°48.1'N / 8°17°44.8”" W

Figure20: Itinerary performed in the Mefarcés River Basin for maernd mesoplastics sampling round 03 (May 2023).

UDC is currently processing sampteseived in 2023 from the first and seceyghr sampling campaigns,

which will be analysed by May 2024 to be included in D2.4. There was a delay in analysing samples from the
first-year sampling campaign due to issues with sample collection from the $¢artand Merd@arcés, as

well as the validation of analytical procedures to achieve measurement of particles smaller than 100 pum in
complex matrices.
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2.4.3 Atmospheric deposition sampling

Atmospheric MP deposition was evaluated at UDC through passive sampling using two standardised bulk (dry
and wet) deposition samplers (Fig. 21): A) EnviroPlanet samplernvithcardiameter metallic funnel and a

2.5 L opaque glass collection bottle and B) Depobulk® sampler, with a-@ereter glass funnel and a 10

L glass collection container.

Samples were collected in glass vessels (plastic containers should be avoided): a gladsoftierallk

collector, consisting of a cylindrical funnel directly connected to a glass collector vessel. To validate the
sampling procedure, each atmospheripaiition sampling was carried out firstly for 1 month approximately

(4-6 weeks): July 2021, November 2021 and January 2022. Studies showed that 15 days of sampling were
feasible (see Deliverable 3.2 for further details). Therefore, atmospheric MP depasiiptings (UDC) within

the second yeanave been conducted at the University Institute of Research in Environmental Studies (IUMA
UDC), a laboratory also accredited by ENAC (Spanish Accreditation Agency, reference 1051/LE1939) to collec
air samples and determine PM10 (EN 12341).

Figure21: Passive samplers used for atmospheric deposition samplirignvipPlanet, B) Depobulk.

2.5 North Sea
2.5.1 Winter North Sea sampling

The winter season sampling took place on RV ALKOR in February 2023 (cruise numbéttps386arine
data.de/?site=expedition&expedition=A).986e to weather constraints, only four of the planned six stations

were sampled, but these spanned the full study region. The sampling plan was identical at each station: a so
called snow catcher®° was deploypar tfiiglseas t(orcol ma
This was followed biyhe deployment of a CFRiskin rosette to collect water samples and measure the salinity
and temperature structure of the water column (Fi
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bow to collect samples from the sea surface microlayer. A verticaid WP2 net (150 pm mesh size) was

then deployed three times to collect zooplankton from the entire water column. The WP2 net was followed by
surface sediment sampling using a Van \ggab (Fig. 22). Most stations had sandy sediments with no infauna,

so only one sample was collected, and the reolter was not deployed. Abundant clams were found in the
sediment grab samples at one station, and were retained for measurement of nticeoplasiota. Finally,

once the microlayer sampling was completed, a catamaran net (300 um mesh size) was deployed to collect
zooplankton and particles floating near the sea surface (Fig. 22). One catamaran tow sampled a number of
planktonic fish (Spratsusp.) which were preserved for subsequent microplastic analysis.

Figure22: (L-R) The CTiNiskin rosette being prepared for deployment. Van Veen sediment grab sampler being retrieved after
deployment. Catamaran trawl deployed during one of the rare days with good weather.

The surface nets collected mostly natural biological materials but also a large number of suspected
microplastics. Particles were manually picked from the net samples and imaged on board ustigrameear

hyperspectral camera system (Fig. 23). Thisesyisallows the patrticle type to be determined and can identify
the polymer type of microplastics.

Figure23: (Left) Microplastics being picked from the catamaran net samples for anaNmiamh The hyperspectral camera system
is the orange device at the top of the picture. (Right) Example plastics from a typical net tow.
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2.5.2 North Sea macroplastic sampling

Only onepiece of macroplastic debris was collected on cruise AL586, which was not sufficient for the
ecotoxicology tests. Macroplastic debris was therefore collected from a North Sea beach, similar to the
description above for the Elbe River. Samples were calléctien Duhnen Beach in Cuxhaven, Germany, in
April 2023 (Fig. 24).

Figure24: Example of macroplastics collected from Duhnen Beach on the North Sea.

Macroplastics were again collected from land in June 2023, immediately prior to the AL596 research cruise.
Some aamples were collectedgainfrom Duhnen Beach in Cuxhaven, Germany (Fig.HByever, only a

small amount of litter was found, so additional macroplastics were collected approximately 20 km west of
Cuxhaven, on a marsh border near the town of Syekdeld.

Figure25: Example macroplastics collected from Duhnen Beach and ${gekald on the North Sea in June 2023.
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3  SAMPLE PREPARATION

Detailed sample preparation methods are included in D2.2. In this deliverable, only further preparation methods
and analysis of samples are mentioned.

The surface microlayer samples (SML) from the summer sampling in 2022 and the winter sampling in 2023
were processed in the same way as the winter samples from 2022 (see D2.2) and sent to UDC. However, due
to a report from UDC about extremely high partial@bers on the filters, the winter samples from 2023 were
additionally subjected to density separation after the extraction. The density separation was performed with a
solution of Caglthat had a density of 1.5 kg/l. The samples from the RV Alkoe énui&/inter 2023 were
processed alongside the Elbe samples from Winter 2023. We calculated the thickness of the SML collected at
each station as the total volume of water collected with the Garrett Screen, divided by the mesh area of the
Garrett Screen arttie number of dips. Additionally, several biological parameters were analysed (TEP and CSP
for the Elbe winter and summer campaigns in 2022, particulate carbon (PC) and nitrogen (PN) for the Elbe
summer campaign of 2022) to relate MNP abundance to boogeriicle abundance.

For TEP and CSP, small aliquots of up to 10 ml were filtered onto 0.4 um polycarbonate filters on site and
stored frozen at20°C. At GEOMAR, the filters were stained with Coomassie Brilliant Blue G (0.04%) for 30 s
and subsequently with Alcian Blue (0.0@#2.5) for 5 s, before being mounted on an object slide and frozen
until microscopy (Engel, 2009). Samples were then analysed under the microscope at 200x magnification, and
pictures were taken across two orthogonal sections. Images were then anal§efimageJ?2).

For PC, aliquots of B0 ml were filtered orthe GF/Hilters and stored frozen a20°C until analysis. At
GEOMAR, the filters were dried, folded, wrapped in tin foil and analysed by an element analyzer equipped with
a thermal conductivitgetector, according to Sharp (1974). The carrier gas was highly purified helium.

The procedure for microplastics extraction from the pump filter samples (4D mm size fraction) was
developed and tested usiag unfiltered surface water sample from the Thames collected in July 2022. The
digestion methods used to extract microplastics were adapted from Pfeiffer and Fischer (2020)omijtially
onedigestion treatment using 10% HCI + 10% K//v%) was planned to reduttee natural biogenic particle

load in the samples. However, it soon became apparent that an extra digestion using 7.5% NaCIlO (v/v%) was
required to reduce the load of biogenic material further, especially that of cdilateskparticulates. Density
separatio was performed to reduce the lithogenic particle load in the samples (detailed below).

All the steps were carried out &amn ISO Class 5 clean laboratory under the laminar flow hood, using acid
washed (10% HCI + 19%04 (v/v%)), combusted glassware (5G0overnight). All reagents were filtered onto

a GF/F filter (Whatman Cytiva, [in8 pore size) combusted at 5@ overnight. PTFE filters were cleaned by
soaking in a minf 10 % HCI and 1%:®& (v/v%) and rinsed thoroughly with uprare Merck Millipore water
(MilliQ; resistivity 18.2 MOkppb]).@he2dstdtled;procedure ot o r
microplastic extraction from the pump filter (PF) samples is described belovsarsti@vn in Fig. 26:
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1. Sample preparation (defrosting and splittinglhe sample was defrosted. If the sample bottle was
cracked (common for frozen samples), a clean 3 | glass beaker was used to store/defrost the sample
retrieved from the freezer to prevesample leakage and diorne contaminationThe ample was
transferred into a clean pieeighed 1 | glass bottle. The weight of the bottle with the vpateicle
mixture was recorded-or Elbe samples only: the sample was split into two equal fraasorg a
Folsom splitter. Clean, poembusted glass bottles were used to keep the splits. The remaining half
of the sample was returned the original bottle and reweighed.

2. Digestion in 10% HCI + 10% H202 (v/v%) to reduce the amount of particulate organic and biogenic
inorganic material.The splits were filtered onto a clean PTFE filter and the retained particles were
rinsed with MilliQ water. The filtered particles were transferred into a clean glass beaker and digested
with a solution of 10% HCI + 10% H202 (v/iv%)°& & 24 hrs.

3. Density separation in supersaturated ZaBo reduce the remaining inorganic and recalcitrant
particle load. Postdigestion, the sample was filtered again onto the same PTFE filter and rinsed
thoroughly with MilliQ. Using a clean glass pipette and a silicon brush, the particles were removed into
a clean glass beaker with filtered hypaturated ZnBisolution and then into a clean, prembusted
glass vial for density separation. After 24 hrs the suspended particles were collected with a clean
pipette andiltered onto a PTFE filter. Using a clean glass pipette and silicon brush, the filtered particles
were transferred into a dedicated glass beakerafittered 50% ethanol (v/v%) solution. The resulting
ethanolparticle mixture was stored in a preighed clean glass vial. The density separation step was
repeated 2 more times. The last removal of suspended particlesifeadnBg solution was aided by
adding MilliQ water to ensure the particles were off the walls without disturbing denser particles that
had settled at the bottom of the vial. The vial with ethaadicle mixture was weighed out and a
subsample was filtered onto a silver filter (pore sizeuBPwith a 10 mm rubber ring on top. The
remaining fraction of the sample in the vial was weighed out again.

4. Digestion in 7.5% NaClO (v/v%) to further reduce the load of celldb@sed organic materialThe
remaining (weighedut) ethancebparticle mixture was filtered again onto the same PTFE filter. Using
a clean glass pipette and a silicon brush, the particles were transferred into a clean glass beaker with
filtered 7.5% NaCIO (v/v%) for digestion at 60°C for 24 hrs.

5. Density separation in supersaturated ZaBo reduce the remaining inorganic and recalcitrant
particle load.This step was required duettte unavoidable adhesion of particles onto the walls of the
vials, especially for samples containing a lot of clajiksltparticles. After digestion in NaClige
sample was filtered again onto the same PTFE filter and rinsed thoroughly with MilliQ. Density
separation in ZnBwas performed once and as described above.-Bessity separation, the ethanol
particle mixture was filtered onto a silver filter (pore sizguPwith a 10 mm silicon ring on top to
contain the sample within a set diameter on the filter (10 mm). The remaining sample (if any) in the
vial was weighed out again to determine the fraction of the sample taken.

The contents of this document are the copyright of tfeBPLAS consortium and shall not be copied in whole, in part, or otherwise reproduced,
used, or disclosed to any other third parties without prior written authorisation.

LABPLAS 101003954
29



*

RAL M Horizon 2020
* *,* European Union Funding
Y for Research & Innovation

PARTICLE DEPOSITION ONTO
RINSED PARTICLES >10 um 1096HCI+10%H202 DENSITY SEPARATION IN ZnBr2 SILVER FILTERS
SPLITTING TREATMENT i p—

FILTRATION 24 hrs @ 60°C

SPLIT WEIGHED REDUCES ORGANIC AND

= ]
Defrosted/weighed BIOMINERAL PARTICLE LOAD ~10% sample deposited

REDUCES LITHOGENIC
PARTICLE LOAD

MICROPLASTICS
EXTRACTION

7.5% NaClO TREATMENT

v

DENSITY SEPARATION IN ZnBr2

~80% sample deposited

MICROPLASTIC DETECTION
AND
CHARACTERISATION

PerkinElmer Spotlight 400 REGION OF INTEREST
FTIR imaging system (VISIBLE/11x11 mm})

FTIR IMAGING in REFLECTANCE/25 pm sIMPle ANALYSIS

Figure26: Workflow ofmicroplastics extraction and analysis in the filtered water samples from the rivers Thames and Elbe.

3.2.2 Detecting and identifying microplastics using Felirersform infrared imaging

All samples were spectroscopically imaged inlRidsing Perkin Elmer Spotlight 400 FTIR imaging system
set in reflection mode, spectral resolution of 4F80 cm', pixel resolution of 25 pinand with 2 scans per
pixel. The imaging area was 11x11 fhoovering the whole area of a sample (based on the 10 mm aperture
of the silicon @ing used for filtration) (Fig. 26).

The analysis of IR spectral maps was carried out ubimgemiautomated microplastics identification and
characterisation software siMPle (Primpke et al., 2017). SiMPle is a freeware tmaticimetically counts and
identifies MPs by calculating Pearson®s correlati
plastics. The output of siMPle analysis provides particle counts by polymeratypparticle sizes. This
software also estimates masses of polyrsgecific particles, based on their estimated volume and density.

The siMPle reference library for polymer identification consists of 26 synthetic polymers and 6 natural materials.
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Zooplankton sampling with manta (<335 um) and vertical WP2 (150 um) nets are used for zooplankton and
plastic analysis in the planktonic ecosystem. Sample treatment for the separation of plastics and zooplankton
is described in detail in D2.2 and the pesg report 2023.

All collected zooplankton samples from Elbe, Thameghandorth Sea were scanned using ZooScan at
Laboratory Oceanographic of Villefranche (LOV, Sorbonne University). Plastics and zooplankton concentrations
were quantified in a total of 76 samples: 20 in Thames River, 28 in Elbe River and 28 in North Seatand a pl
zooplankton ratio was calculated in each station. The identification of zooplankton groups was performed after
scanning in the same laboratory using the software ZooProcess. However, the plastics chemical identification
is still under analysis @ EOMAR Helmholtz Centre for Ocean Research

From the same samples, microplastic ingestion by different organisms is being analysed. Based on data from
Ecotaxad platform that contains data from ZooScan), copepods and cladocerans, which we separated from
small grazers, are the most abundant zooplanktonic groups in the rivers. In the North Sea, copepods, zoea
larvae and euphausiids predominate.

To assess MP ingestion in zooplankton, the previously mentioned organisms are identified and sorted from
each sample under a stereomicroscope. After sorting, an enzymatic digestion of the zooplankton will be carried
out to degrade the organic matter antbese the MPs inside the organisms. After several protocol tests, the
protocoldecidedto be followed is the enzymatic digestion based on Loder et al. (2017) and {Rymges et

al. (2021) with some adjustmento our organisms. The enzymatic digestion starts by putting the sorted
organisms in SDS (sodium dodecyl sulphate) 5% to initiate the degradation. Afterwards, protease and chitinase
enzymes are added, with specific temperature and pH, to continue dedgh@dimganic matter and the chitin

from the exoskeletons. The digestion fieskvith an oxidative reaction by addingOHand a oneminute
sonication. By using the steps briefly desatibbove we ensure the full digestion of the organic matter and

the transfer of MPs to the liquid matrix. Lastly, we will filtrate each sample with 10um steel filters. MPs will be
collected in the filters and they will be sent to Universidade de A CordididHer identification, quantification

and characterization of microplastics using LDIR (laser direct infrared). The digestion of the organisms is in
progresswith many samplesemaining. Therefore, information about microplastic ingestion by the different
organisms will be reported in the final report in 2024.

Invertebrates were sorted from 29 sediment samples collected in the Elbe and ThamsdemRingestion
guanti fication. The invertebrate®s digestiot@ proc
choose the one with the higher organic matter digestion percentage within a reasonable period of time. Results
are expected to be reported in the next deliverable, D2.4., May 2024.
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3.3.2 Bivalves

A sample preparation protocol for bivalves using mussela asmtrix was developed for microplastic
determination at UDC. Mussels were defrosted and shelled. Soft tissues were separated from the shells and
threads and placed in a clean glass tray (Fig. 27). Tissues werdacsitniall pieces using a stainlesteel

scissor and a homogenised pawhs created. Aliquots of approximately 25 g were weighted and stored at
20°C in pe-rinsed jars sealed with an aluminium cover until analysis.

Figure27: Mussel sample preparation for MP determination at UDC.

Three digestion protocols were tested for mussels adapted from Eatd@r§020) and LopeRosalet al.

(2021, 2022): Protocol 1. Alkaliogidative (10% KOH +®), Protocol 2. Alkalinexidative (10% KOH +
NaClO) and Protocol 3. Enzymatitative (2% SDS, Protease 0l To validate MP’s quantification
procedures (LopeRosaleset al.,2022), mussel samples were spiked with three plasiticles: PS, PVC
(provided byJPFOceandunded Baseman projeand PET fites (Korntex X2170)wenty particles of each

type were counted using a steraicroscope (Leitz Wetzlar) and carefully placed in 1 L Erlenmeyer beakers
along with an aliquot of the sample and the digestion solution. Procedural blanks were run in parallel.
Digestions were conducted in a Rotabit P incubation system at 40°C and 130 U/min agitation. Then, digested
samples were vacuum filtrated through a 10 um stairdesss filter(47 mm diameter). Evaluation of the
organic matter destruction was visually done on the filters using the stereomicroscope. An additional digestion
step using SDS and,& was performed when organic matter was still present on the filters. Finally, particles
were visually counted to calculate recovery rates. Extracts from the enzymatic digestion protocol are depicted
in Fig. 28 along with the filter obtained. The selectetbpol will be applied to digest clams received from
GEOMAR and UDC will analyserthsingLDIR.

An additional digestion step was required for both alkakittive protocols. Preliminary recovetes were
calculated (R (%) = 100 * Number of particles recovered/Number of particles spiked (= 20)) for the three
evaluated digestion protocols to extract MPs from mussels. The enzgmidttve digestion method
(Protocol 3) yielded the best recoveri®83° 3 %, 67° 8 % and 83 3 % for particles (PS, PVC) and PET
fibres, respectively. However, both alkaloédative protocols could libe cheapest alternatives including a
second digestion step with a surfactant and oxidant (SD8x: H
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Figure28: Enzymatic digestion protocol for MP determination in mussels at UDC: extract A) before, B) after digestion and C) filter
after digestion.

In the German Fedar Institue of Hydrology, 22 frozen bivalves from two sites from the Elbe (11 from
Cumlosen and 11 from Hamburg) were opened, measured and weighed andfiez€ach sample as well

as one blank and one water sample from each site was put into a beaker, 10ssiupotaydroxide (10%),

10 YI -I00and I0ml 38% hydrogen peroxideGaddedto dissolve the organic matter. Afted3

days, 3.89 mbf formic acid was addet neutralizahe sample. Each sample was then vacuum filtrated, the
sample evaporated and the remaining liquid and transferred to a gold filter which was then measured with the
LDIR.

3.3.3 Crayfish

The invasive Red Swamp Crayfidb@ from the Mero-Barcés river basin was processed as a pooled sample

(3-4 individuals) to ensure sufficient tissue. Crayfishes were defrastishhelled and the gastrointestinal tract

(GIT) was carefully removed and placed in a clean glass beaker and weighed. Digestion protocols previously
applied to mussels to extract MP without affecting their integrity are being tested for crayfish

3.3.4 Fish

Fish were weighed and measured for total length and fork length (where fork length was relevant to the
species). The gastrointestinal tract (GIT) was dissected, placed into a clean glass beaker and weighed (Fig. 29).
To this, 10% KOH was added, and themamas incubated in a rotating shaker for 48h at 40 °C. After 48h,

the remaining undigested particles were filtered out onto a 10 pum stainless steel mesh using a vacuum filter
apparatus and resuspended in MilliQ water. To this, canola oil was addeel senthpte was vigorously mixed

to ensure the oil was dispersed within the water. The sample was then left overnight to separate. After 24
hours, the overlying oil was poured off, and again oil was added to the remaining water. The mixing and
overnight setihg were then repeated twice more. After 3x flotation, all oil was filtered onto the same 10 pum
stainless steel mesh, and the sample was then addedQo Fhe sample was again incubated in a rotating
shaker for 48h at 40 °C. Following this second digestihe sample was filtered onto the same 10 pum stainless
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steel mesh and suspended in Decon 90 detergent for 24h to remove any residual oil. Finally, the Decon 90 was
filtered out using a clean 10 um stainless steel mesh, the filter was flushed well with MilliQ water, and the
sample was rinsed into a glass vi#ahw 0% ethanol. The sample was stored in the sealed vial until analysis.

For spectroscopic analysi s, the sample was filter
MFTIR analysis. Analysis was carriedad@5 Y m pi x el size usingTIRImBgeg ki nE
system coupled to a Fronti¥rSpectrometer. Spectral data was analysed using siMPle software (Aalborg
University, Denmark and the Alfred Wegner Institute, Germany).

Alongside the fish samples, 11 process blank samples were analysed using the same digestion, flotation and
spectroscopic methods as used for the fish samples, but with no sample introduced. These blank data were
then used to carry out a rigorous blank eation using an LOD approach (first samples were filarected

by subtracting the average blank value per polymer. If the resulting value was > 3.3x the standard deviation of
the blank contamination (LOD), the value was reported. If < LOD, the humbepevéed as 0).

Figure29: Example images of different stages of sample processing: a) fish dissection, b) incubation of samples,
c¢) addition oftanola oil, d) filtration.
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3.4 Atmospheric sampling

A detailed description of the sample preparation protocols applied for atmospheric deposition is summarised
in Deliverable 3.2nd Fig. 30. Briefly, depositedmples, including washes from the sampler device, were
vacuumfiltered through stainless steel filters (47 mm diameter and 20 um pore size). Three digestion protocols
were developed based on the organic matter content: a) low to moderate, b) high endtapk content.

After the digestion, solutions were submitted to filtration for further LDIR an&lg#en{ 8700 LDIR using

Clarity Software 1.4 and 1.5)

@ ®)

s |
A - ",:‘.
Washing e Washing
step B step

Sample
Filtration

Sample

Atmospheric deposition sampling Filtration

a) Depobulk, b) EnviroPlanet
passive samplers

Digestion Treatment

Figure30: Sample preparation protocol for atmospheric MP deposition.

4 RESULTS
4.1 Surface microlayer

The surface water microlayer samples from the first sampling campaign are being analysed by UB€ using
LDIR technique. A high number of particles (>20,000 particles) have been found in each sample, which requires
a very long analysis time (up to one week of measuring per sample). An identification and quantification
procedure based on the analysis of reygrtative aliquots of the total sample is being optimised, seeking a
compromise between efficiency in the determination of microplastics and the duration of the LDIR analysis.

Procedural Blanks were processed alongside the samples during all extraction steps. These blanks had plastic
abundances of around B0 particles, which is still well below sample abundances. Therefore, blank particles
of a blank from the same sampling were subtracted from the results before analysis.

Surface microlayer sampling is generally interested in classifying the mieothet film at the surface of
the water body, which is where materials lighter than water accumulate andhfileices aisea gas
exchange. Plastic coemtrations found are given in particles pet ofi surface area for this reason. For
comparability valueparticlesin m® are added in brackets. Fabetter compasion ofthese results with the
other samples, the results on figures are shown in m3.
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Figure31: Plastic Abundance in the SML at different stations along the Elbe river during the winter 2022 sampling
campaign.
Floating small microplastic (>20um) in the Elbe river surfé@®layer (SML) was found at all stations during
the winter 2022 sampling (compare Fig. 31). Inland the microplastic concentrations were between 10 and 23
pieces per rasurface sampled (between 35 000 and 73 000 pieces Pemmile in the estuary in Cuxhaven
the concentrations were 89 particles per(8v8 000 particles per #h

Fig. 32 shows the particles by their polymer type. Polypropylene was always among the three most pronounced
polymers, as was generally rubber. Polyamide, Polyethykmegphtalate and Polystyrene were also dominant
polymers in all samples, while in CuxhmaPelystyrene dominated the sample. Acrylates and Alkyd varnishes

as well as ethylene vinyl acetate are present in low amounts in all samples.
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Figure32: Polymercomposition of EIb&ML-samples from the winter 2022 sampling campaign.

Samples from Hamburg and the other three sampling campaigns are being analysed at the moment and will be
presented in the next deliverable. Full results can be made public once data have been formally published.
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4.2 Small microplastis (10 unid1 mm)

Blanks.Procedural blanks were prepared in the laboratories in BfG (Elbe) and NOC (Thames) as described in
the SOP document for pump filter sample processing. These blanks were then subjected to the same
microplastics extraction procedure and FTIR analysis dgeltiesamples. Only polypropylene (PP) particles

were detected in the procedural blanks from both rivers (Table 5).

Table5: Analysis of the procedural blanks from the Elbe and the Thames.

ID River Volumzemer;epared Vol analysed (mL) count'\//IsZmpIe Polymer type
MQ BIk 1 Thames 311.6 200.6 0
MQ Blk 2 Thames 371.7 230.7 0 -
MQ Blk 3 Thames 316.8 238.8 1 PP
Kaskade Blk Elbe 858.6 439.5 1 PP

The blank correction has not yet been applied to the data presented in R3§s.T3& blank correction will be
applied when all the samples and blanks are analysed.

Microplastics abundanceThe total microplastics number and mass concentrations detected in the samples
from the Elbe and the Thames in winter (January) and summer (July) 2022 are shown in Fig. 33: Polymer
specific microplastics number and mass concentrations in both rivereansdrs are shown in Figs. 34 and

35.

Total microplastics concentrations were highly variable in both rivers and on average higher in the Thames
(meart stdin winter: 14+ 64N MPs/mand 22+ 112 N MPs/rhin summer) than in the Elbe (meastdin

winter: 4+ 26 N MPs/mand 17+ 42 N MPs/rhin summer). Similarly, total microplastics mass concentrations
were higher in the Thames (meastd in winter: 1234+ 2406 ug MPs/miand 862+ 1213 ug MPs/ni in

summer) than in the Elbe (254598 ug MPs/miand 179+ 294 ug MPs/ni in summer). In both riverghe

total number concentrations of microplastics were higher in the summer than in winter. The opposite was
observed for total microplastic mass concentrations, which were higher in winter than in the summer in both
the Elbe and the Thames. This is likelytube change in microplastics particle size distribution, which would
affect the polymespecific volume and, consequently, mass estimates. The microplastic size distribution will
be explored and reported in the next deliverable.
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Figure33: Total number and mass concentrations of microplastic particles detected in the filtered samples from the Elbe (&, C) and th
Thames (B, D) collected in winter and summer 2022. Note the log scale.
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Figure34: Polymerspecific microplastic number concentrations in the filtered water samples collected in the Elbe (A, B) and the
Thames (C, D) in winter and summer 2022

The polymer composition of microplastics also varied between the rivers and differed between winter and
summer in each river (Figs. 3¥). By particle number, polypropylene (PP), acrylates/PUR/Varnishes,
polystyrene (PS) and polyethylene (PE) were tha nmamon polymer types found in both the Elbe and the
Thames (Figs. 34, 36). Polyoxymethylene (POM) microplastics were found in all samples from the Elbe and
dominated polymer composition by count in winter (Fig. 34) and by mass in both seasons (B)gli88#e

Thames POM microplastics were rare and only found at th€i&man buoy site in summer (Figs. 34D,

35D). Acrylates/PUR/Varnishes were more dominant in the Thames than in the Elbe both by particle number
and mass (Figs. 35, 37). Chlorinated polyethylene (RIE) @las found in the samples from both rivers. This

was a significant part of microplastics load by mass (25%) in the Thames samples collected in summer 2022
(Fig. 37D).

The interpretation of the data from Year 2022 is in progress.
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Figure35: Polymerspecific microplastic mass concentrations in the filtered water samples collected in the Elbe (A, B) and the
Thames (C, D) in winter and summer 2022. Total mass concentrations detected in the samples are given in red numlbers for clari

The filtered water samples from the North Sea and Marces are currently being processed and analysed.
The delay irthe analysis of these samples is mainly due to the delayed sample collection. All filtered water
samples collecteffom the rivers Elbe and Thames, Mdarces and the North Sea in 2023 will be analysed

by May 2024.
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Polymer diversity by MP count
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Figure36: Polymer composition of microplastic particles (by polymer count) detected in the filtered samples from the Elbe (A, B) and
the Thames (C, D) collected in winter and summer 2022.
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Polymer diversity by mass
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Figure37: Polymer composition of microplastic particles (by mass) detected in the filtered samples from the Elbe (A, B) and the
Thames (C, D) collected in winter and summer 2022.
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All sediment samples of theajor sampling campaigns from winter and summer 2022 from the Elbe and
ThamesRiversas well as the North Sea (winter and summer 2023) have been prepared in the laboratory of
the BfG, transferred to a Kevley slide and measured with the LDIR. Ca. 50 g (if available) of each size fraction
10-100 pum and 10A.000 um were measured on a separsitde. The results will be merged so that information

about the entire samplis presented (details see progress report of WP2 2022). The results show that
especially in the smaller size fraction of2® pm up to 20,000 particles are measured which is very time
consumptive (up to one week of measuring per sample). The measurechspert compared to the library.

All spectra with a match of >0.8 were used for the analysis. Only for polyamide (>0.85), polyetigiierated

(>0.85) and rubber (>0.9) higher values were chosen as most of the spectra with a smaller match yielded qui
often false results.

Blanks:Procedural blanks were prepared in the laboratory of the German Fa&itestiduteof Hydrology. As

for the other analysis, the blanks were processed the same way as a microplastic sediment sample (see SOP,
D2.2). Until now, two blanksve beeranalysed. They contain 1 and 6 pieces of rubber. The blank correction

will be applied when all samples are analysed.

Microplastic abundanceThe total microplastics number per kg from the Elbe, Thames and North Sea from
winter and summer 2022 (for the North Sea winter and summer 2023) are shown in Fig. 38, the size of the
microplastics in Fig. 39 and polyrsgrecific microplastics per samplisige andseason in Figs. 40 and 41.

The total concentration of migiastics varied between and within the seasons and the different sites (Fig. 38).
In the Elbe, concentrations were higher (nestd in winter: 565% 5260MPs/kgand 1435+ 1275MPs/kg in
summer; winter min. 1356 MPs/kg, max. 17296 MPs/kg; summer min. 80 MPs/kg, max. 4186 MPs/kg) than in
the Thames rivemfeart std in winter: 125% 2426 MPs/kg and 520313 MPs/kg in summer; winter min. 64
MPs/kg, max. 6674 MPs/kg; summer 191 MPs/kg, max. 971 MPs/kg) and the Nortte&aszstd in winter:

967+ 986 MPs/kg and 759 + 881 in summer, winter min. 242 MPs/kg, max. 2263 MPs/kg; summer min. 188
MPs/kg, max. 2500 MPs/kg).

In both rivers and the North Sea, total microplastic concentrations were higher in winter than in summer. No
rise could be observed downstream. In the Thames, generally, not more than 1000 MPs/kg were detected in
the samples with the erpion of site T4 in winter (17296 MPs/kg). T4 (Isleworth) is located in the
agglomeration of London. In summer, however, only 229 MPs/kg weredouhid site. This might be due

to a changeén the sampling location. In London itself, the countings were surprisingly much lotlverNiorth

Sea, the highest concentrations were detected in both seasons close to the Thameslagtuaiyibe river,

the highest MP concentrations were counted in winter upstream of Hamburg (E15.1, Elbstorf; 6187 MPs/kg)
and in Domitz (E16, 11707 MPs/kg) whereas in summer, the highest number occurred in the estuary (E13,
Cuxhaven).
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Figure38: Total number of microplastics detected in sediment samples from the Thames, Elbe and North Sea (winter and summer).
Note the log scale.

For the different size classes (Fig. 39), a clear trend is visible with the highest amount of microplastics in the
smallest fraction (280 um). The smaller the particles are, the more occur. With some exceptions, this holds
true for the Elbe river and the North Sea. In the Thames river, the results are more variable. Interestingly, no
particles with a sizef 300-1000 um were present. Only some scarce microplastics were found in thieingma

sample of >1000 pum.
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Figure39: Size of detected microplastics (20 pm, 50100 pm, 106200 pum, 206300 um, 3061000 pm, >1000 pm) from the
different sampling sites (winter, summer) from the Thames, the Elbe and the North Sea (in %).
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Figure40: Polymer per sampling site in the Thames, Elbe and North Sea from winter and summer (in %).
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Figure41: Total polymers (%) per season from the Thames, Elbe and North Sea from winter and summer.
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