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Summary

Large quantities of marine litter are washed asha@|dwide. Marine litter is an environmental
concern of global scale that may harm species in our seas; it affects the ecological, social, and
economic status of castal areasQualitative and quantitative information about marine litter in

our seas and aans is required for policy development aiming to reduce marine litter and/or to
assess effectiveness of existing programmes of measures.

This annual report providean overview of the Dutch beach monitoring and analysis results for
2013-2018. Duringthe 2013-2018 period January, DecemberP6 surveys were performed. The
surveys took place ithe Winter, Spring Summerand in the Autumn This research aims to
provide insight in the Dutch situatioriherefore, analyses with aggregated results the four
survey locationsre displayed in this report. The number of specific litigyesand total litter
abundanceis given using §ear median and arithmetic averagesgi8ficance of trendsof
abundanceof specific and total littetypesover time were assessed by nparametric regression
using untransformed data from itembundanceset out against the monitoring date. Analysis of
beach litter monitoring data was perfored using the tool Litter Analyst

Thesixyeardata set suggests that the Dutch beaches are getting cleaner. On a\Z9agter
typeswere found per 100 meter beach during the period 3€D18. The data show a decreasing
trend in average itenabundane per year for all beaches e32,0 litter typesper year. The trend
has no statistical significan¢g-value =0,0070. Compared to last period 2012017, where t
seemed the trend was stagnatinthe trend slope has decreasedjainfrom -212 to -32,0.In
2018,0n average283 litter types were foundeach surveyThe lowest count ofitter types per
survey was in Veer@T litter types) and the highest count was in Noordwijk (1.9B&r types).
40 (Veere) and 1.121 (Bergelitier types were found Plastc is the most found materialt
accountedfor more than 90% ditter found.

The top80% resulted in a top 15 of most found litggpeson the four monitored beaches. The
data show decreasing trends fad of the top 15 most founditter types, 6 of these trends are
significant.The largest decreasing trend in average i@mindanceper year is from net and ropes
(-15.2 abundancéyear). In the period 203-2018 net and ropes account f@&7,6% of allitter types
found (excluding tangled net & ropes)nJanuary 12016, a ban on free plastic bags in shops was
introduced in the Netherlands. The purpose of this ban was to reduce saedtmarine litter. In
the period 20B-2018 the average count per year walastc bags per 100m beach and shows
a decreasing trend of0,7 abundancéyear (p-value= 0,000) and is no longer included in the top
15 most founditter types.

In 2018, during 31% of the surveys conducted other pollutants such as paraffin wasPawaidin
was found less often than in 2017.

The North Se#s one of the most important fishing grounds in the world and has some of the
busiest shipping lanes in the world. These economic activities on the North Sea of the fishing and
shipping sector have a cleefluence on the litter that is fouthon the Dutch North Sea beaches

as Nets and ropes [300] and Tangled [33] constitute for 40 percent of the litter found. Single use
plastics constitute for almost 25 percent of the litter found on the North Sea beadlese
plastics can originate from ffierent land based sources such as littering of beaches and coastal
areas (tourism); rivers and floodwaters and from an-baaed source namely illegal or accidental
dumping at sea from shipping (e.g. transport, tourism)



1 Introduction

Marine litter ard in particular tle accumulation of plastic litter in the marine environment, has
been identifiedas a major global problem alongside other key environmental issues of our time
(Sutherland et al., 2010; G7 Leader’s declaration 20tLBarms marine lifeni particular due to
ingestion and entanglemendt least817marine species are affected by magititter (CBD, 2016)

To give an example,addwide at least45% ofmarine mammalsspecies that were recorded to
have been affected were on the IUCN reddisthreatened specie<QBD2016).

It is estimated that more than 15@illiontonnes of plastic have accumulated in the wékigceans
and each year 12 million tonnes are added (Jambeck et al. Z0iré@ntly, theplastic production
continues to increa®. In 2017 the productiorgrew from 335 t0348 million tonnes of plastic
materids (Statista, 2019).

Marine litter is defined asd ! y& LISNBAAGSY (dZ YIydzFl OGdzZNBER 2 NJ
disposed of, abandoned or lost in the marine and cdast&ironment This also includes such

items entering the marine environmentWeh SNE > aSgl IS 2 dzi f Marne | YR
litter travels long distances with oceans currents and is foalhdover the globein marine
environments even invery remote areas(Werner et al. 2016)Research shows thaarge
quantities of floating plastiefrom Europe and U8nd up in theArctic Ocearand in thepristine

Artic ecosystenm(Cszar et al. 2017).

Apart from the ecological impacts there are socioecormimpacts such as costs for cleaning
activities and reduced &fctiveness for recreational activitiel was calculated that thpotential
costsacross the EU for coastal and beach cleaning was assessed byalmastn YA f ft A 2y
(OSPAR2016). In addition, lost and discarded fishing nets can cause propaeres and can
consequently lead to shipping delays and lost fishing time.

Accumulation and dissemination of marine litigosethreats to the health of the world's
oceans|In addition, mssble effects on human health of especially micro aado-plastics are
being investigated

1.1. The development of standardized protocohnd guideline

Qualitative and quantitative information about marine litter entering our seas and oceans is
requiredfor the development of policies and measures ainmtimgeduce marine litter and/or to
assess effectiveness of existing measures.

LJI
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LYy GKS @SIFNwuwnnns + &GFyRFNRATSR LINRPG202f TF2NJ

[ AGGSND ¢ Zed KRiSodtBringthedarRouritsiand sources of marine littertme North

East Atlantic region. The protocols for 1@@tres and ikm surveys were developed, tested and
used during fieldwork from 2000 onwards. The initial pilot project was executed for a period of
sixyears (200€2006) by nine countries: The NetherlandBelgium, Germany, United Kingdom,
Sweden, Denmark, France, Spain and Portugal. In 2007, after the pilot ended, it was decided to
transfer the pilot in a regular OSPAR monitoring programme. The Netldsrind Belgium
coordinated this regular programm&he DutchMinistry of Infrastructure and Water



Managemento continue with the beach litter monitoring. With the installation of an
Intersessional Correspondence Group Marine Litter ICGML) the projectmiedded in
OSPAR on an official basis

A guideline for monitoring marine litter on beaches has been developed by as a tool to collect

data on litter in the marine environmenDSPAR's Coordinated Environmental Monitoring

Programme (CEMBidelinefor monitoring marine litter washed ashore arat/deposited on

coastlines (beach littet)s based on the method developed during the OSPAR pilot project 2000

Hnnc YR A& O2YLX AYSYGSR 6gA0GK AYTF2NXNIGA2Y RSNAR
guidelire. The guidelines have been updated in 80Ihe OSPAR guidelifas been designed to

generate data on marine litter according to a standardized methodology. A uniform way of

monitoring allows for regional interpretation of the litter situation in the @®Parea and

comparisons between regions. dlguideline has been designed in such a way that all OSPAR

countries can participate, bearing in mind adequate quality assurance of the data generated.

1.1.1 Developmentdaselinesthreshold valueand dataanalysistool

Thebaselines and threshold valsidor beach litter are under development. It is expected that
these will be approved in 2020 which can assist to evaluate trends and enable to assess if threshold
values will be met according to the targets set®$PARN addition,the Dutch government &s

been involved in the development ohamproved data analysi®ol calledLitteRto performi.e.
statistical analysifor beachlitter trends. This tool will be appéd in the nextyear report2014
2019and theuse of Litter Analyst will be phased out.

1.2. European Marine Strategy Framework Directive (MSFD)

Within the European Marine Strategy Framework Directive (MSFD) marine litter is one of the
RSAONALII2NR 65DmMn0 AY 2NRSNlldz2 Qa8 SaBS I KISNWP G 2
environment.At EU level, is the dedicated binding legal instrument for assessing, monitoring,

setting targets and reaching good environmental status with regard to marine MteDG10 is

defined as followsd t NP LJS Ngiahtlies ofImg(riRe litter do not cause harm to the coastal

and marine environmerity 2020. Monitoring marinelitter is one of the obligations within this

directive. Beach surveys performed according to @®&PARrotocol can be used to monitor

trends in amountgquantitative), materials (quaitative), and sources (qualitative) of marine

litter washed ashore.

The Dutch Ministry of Infrastructure andWater Managementhas assigned the North Sea
Foundation to monitor the beachesccording to the OSPAR protocollme Netherlandsduring
2013-2018. The North Sea FoundatighSF)s an independent, objective and authoritative ron
governmental organization that provides knowledge necessary for an integrated sustainable
protection, expoitation and spatial use of thidorth Seaand its coastal zone$his report provides

an overview and analysis of the field results from the20018 beach surveys.

The current report aims to:

1 provide an annual update of Dutch beach litter monitoringadaf 2018;
1 provide an overview othe Dutch beach litter data analysis results for 2@D18 using
Litter Analyst.

I https://www.ospar.org/workareas/crosscutting-issues/cemp



https://www.ospar.org/work-areas/cross-cutting-issues/cemp

Figurel: Fishing gear washing ashore, Terschelling

A

Figure2 Marine ltter collected Noordwijk
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1.3. Related macrditter monitoring projects

A number ofother monitoring projects where OSPAR methodology and survey forenbeing
conducted in The Netherlands. These projeatsluding a summary of their resultse included
in the next sections.

1.3.1.Pilot monitorng Wadden Sea

In 2018 an OSPAR monitoring pilot was conducted in the Wadden Sea on three different
locations namely the unhabituated sand plats 1) Steenplaat; 2) Griend; 3) Zuiderdinntjes
assignmenbf the Department of Waterways and Public Workierth - Netherlands The
methodology applied differs from the official OSPAR method. 100m and 1 kilometre surveys
were conducted. Monitoring results of 3 surveys conducted in March, August and November
2018 are as fatiws: the total highest total abundance weoa the south side of Griend (797
litter types¢ 214litter typeson 1 kilometre, 583itter typeson 100m). On the North side, the
North Sea side, lediter typeswere counted (77itter types, 32litter typeson 1 kilometre, 45
litter typeson 100m), orboth locations predominantly plastlitter typeswere found. On the
Steenplaat and Zuiderduintjes ld#ser typeswere found. It was noted more woddter types
were found on the Steenplaat compared to Gdesnd Zuiderduintjes. On Zuiderduintjes the
leastlitter typeswere counted and gladiter typeswere the most found@epartment of
Waterways and Public Work$orth - Netherlands 2019). More survey data are needed to be
able to compare the results of these surveys with the OSPAR monitoring diottie Sea coast.

1.3.2. The Clean River project

In 2017, the Institute for Nature Education, Plastic Soup Foundation and the Narth Se
Foundation initiated the Clean River project. In this project the OSPAR Beach Litter methodology
is applied on river &nks of the River Maas and Waal. The method was tested in 2017 and
adjusted for river monitoringresulting in slight modifications ohe survey list, whilst keeping

the data comparable to thbeach litter monitoring dataln 2018100m surveysvere conduded.

The project will run for the coming 5 years and will be extended to all rivers in the Netherlands.
In 2018 a total of 76,958tter typeswere registered along the riverbanks of the Maas and Waal
during 209 surveys in the periods Februaiyiarch andOctoberNovember 2018 (Clean River
Project, 2019). More survey datell be collected tde able todetect trendsandcompare the
results of these surveys with the OSPAR monitoring on the North Sea coast.

1.3.3 OSPAR Marine Litter Monitoring pilot on Bomai

Starting in September 2018, an OSPAR monitoring pilot was initiated on the island of Bonaire,
Caribbean Netherlands. Three locations were selected: 1) Boka Qrammall, pocket beach

on the northreastern, windward side; 2) Piedra Preta typical setion of coastline along the
south-eastern, windward side; 3) Te Amo Begahpopular, recreational beach on the western,
leeward side. Due to the extreme abundance of marine litter, OSPAR methodology was altered
to reduce the sampling sites to 50m. Tlrmstfsurveys at each site served as training sessions, as
well as an attempt to clear the sampling sites.

During the initial surveyshe followingnumbers of litter types were recorde@oka Onima
3,195 Piedra Pretu5,162 and Te Amo beach421litter. The subsequerfour surveys at Boka
Onima yielded 16,50Rtter typesand Piedra Pretu yielded 14,783. On the leeward side, Te Amo

11



Beach had 6,582 in 3 surveys. With regards to compositiog { I  hyAYlI Qa G2a4GFf 27
97% plastic/polystyrenePiecR N> t NS G dzQa md=Zdnp o a s LIFadAro
9,003 was 23% plastic/polystyrene (with an additional 52% of cigarette butts). The monitoring

program is ongoing and currently supported by WMIE The pilot results have been shared

with the United Nations Environment Programm€aribbean Environment Programr(iegNEP

CEPRas part of the marine litter monitoring harmonization action plan for the Wider Caribbean

Region.

2 Materials and methods

2.1 Selection of reference beaches
Within the OPAR Beach Monitoring Guideline (OSPAR Commission, 2010) the following criteria
have been identified for selecting reference beaches. The beaches should be:

a) composed of sand or gravel and exposed to the open sea;

b) accessible to surveyors all year round,;

c) accessible for ease of marine litter removal,

d) have a minimum length of 100 metres and if possible over 1 km in length;

e) TNBS 2F WodzAt RAYy3IaQ |ff &SFHN NRdzyRT
f) not subject to any other litter collection activities.

In each case, these criteria should be fokmlvasclosely as possible. However, the monitoring
coordinators can use their expert judgement and experience of the coastal area and marine litter
situation in their particular country when making the final selection of the reference beaches. For
example,in some countries the local conditions do not allow for selection of beaches composed
mainly of sand, and in some places survey sections of 1 km in length cannot be selected.

The Dutch reference beaches are:

Bergen (NL1)
Noordwijk (NL2)
Veere (NL3)
Tersclelling (NL4)

= =4 —a

All the Dutch reference beaches are composed of sand, are accessible all year roundijlare eas
accessible for marine litter removal, have a length of 100 metres and 1 km, are free of buildings

all year round and comply with the OSPAR critarilz  OX RX S&® ¢KS O2YLX Al y
O2ftft SOGA2Yy 2F Fye 20KSNItEAGGSNI I OQOUABAGASEAQY R2
is cleaned on a weekly basis all year round. Volunteers or local authorities incidentally clean the

other beaches.

Therefore,contact with local beach authorities important. Before a monitoring on a reference
beach is executed, the local beach coordinator is contacted to check for any local activities that
can influence the monitoring session, e.goedlcleanup, an accident with cargo, a recent storm,

etc. In 20B-2018 all local beach coordinators have been contacted on a regular basis. As a
guideline, no local beach cleaning should have occurred within the two weeks before a planned
beach monitorig dak. If this has occurred, it is attempted to postpone the monitoring to about
two weeks after the cleaning date. However, in cases of extreme weather events, unexpected

12



changes in employee schedules, or for any reason poor communication with locah beac
coardinators, the monitoring may occur within two weeks after a cleaning activity.

Table 1 Contact information of local beach coordinators.

Gemeente Veere Gemeente Noordwijk
Strand exploitatie Walcheren (SSW) Petri Biegstraaten
Jacoliene van Weele Tel. 071 3660370
Tel. 0118 586275 handhaving@noordwijk.nl
Jacoliene@strandexploitatievemcom
Gemeente Bergen Gemeente Terschelling
Theo Kraan
Tel. 072 8880000 gemeente@terschelling.nl
TheoKraan@debuch.nl Tel: 0562 4462518

! ; NL4

@

Beach Litter Monitoring

Den Helder

NL1

NL2

Rotterdam

NL3
Legenda

Viissingen @ Strandpaal

NL1 Bergen
NL2 Noordwijk
NL3 Veere Srecia i “"" e b

1:1.000.000
NL4 Terschelling

Figure3 Dutch monitoring beaches (map provided by RWS).

2.2 Sampling areas

Once sampling areas have been identified a beastlected A sampling unit is a fixed section of
beach covering the whole area between the water line to the back obteeh i.e. start of the
dunes. Two sampling units are used within the OSPAR areané®8s: for identifying all marine
litter types and tkm: for identifying objects larger than 50 cm. The monitoring sessions start at

13



the back of the beach on the larids. A small strip of about-2 meters is monitored; walking
distance between the two surveyors is abouB 2neters. Two surveyors walk paraheth the
beach towards the end of the 100 metre monitoring area and draw a line in the sand during
monitoring d the litter types After reaching the 10@netre border of the monitoring area, the
surveyors make a turn and proceed with the next strip. #dirlis collected in garbage bags. The
drawn line is now the border of the monitoring strip. This method ieeged until the sea line is
reached. See also the picture below.

100 m
Land side

Figure 4 Walking pattern used for the beach litter
/ monitoring. A monitoring strip is typically 3 m wide

/
Start |

| For both 100 m and 1 km units a separate survey form
| Walking distance2-3 meters is awilable from the OSPAR method and filled in

[ " (OSPAR, version 2010). The 100 metres is the standard
sampling unit. The 100netre stretch must be part of

the 1-km stretch; but the surveyors must use a fixed
part of the tkm. An example is given iR

End

Figure 5 Photograph of the Dutch reference beach Terschelling

Permanent refeence points are used to ensure that exactly the same site will be monitored for
all surveys. The start and end points of each sampling unit can be idefyfidifferent methods.
In the Netherlands the reference beaches are identified by marked beach.pole
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Table 2 Details of the 4 Dutch OSPAR Beach Litter reference beaches

4 Beach name Access point Number Beach Pole (start of 10
survey)
NL1 Bergen Bouevard Noord 35.250
Egmond aan Zee
NL2 Noordwijk Langevelderslag 72.250
NL3 Oostkapelle / Veere Oranjezon 10.300
NL4 Terschelling Oosterend Badweg 18.200

2.2.1.1 kilometre surveys

Duringthe 11" meeting of thelntercessional Correspondence GroupMarine Litter (ICGMlthe
results of the 1km surveys were discusskdvas concluded thabased on the analysis bkach
litter surveysof 1 kilometrein The Netherlandérom 20052012,the beached showed highly
significant decrease in larger litteypes(p<0.001)Factorssuch asncreased effort by authorities,
non-governmental organisatiorendthe public in cleaning beaches, in which the langesr types
are most easily remowk play a roldOSPARommission2013) These efforts have continugtie
following yearslt was therefore decidethty OSPAR stop the conducting 1 kilometre surveys
2016.

2.3 Monitoring frequency and period

The reference beaches are surveyed 4 times a year. However, circumstances may lead to
inaccessible situation®r surveyors: such as stormy wind, and hazards such as rain, snow or ice
and may result in a postponed or even cancelled beach survey.

The survey periods are as follows:

1 Winter (first two weeks oflanuary);

1 Spring (April);

1 Summer (between midune andend of dily); and

1 Autumn (between mieSeptember and midctober).

2.4 ltem classification
Litter typesk N Of F aaAFASR | O0O2NRAYy3 (2 (GKS WDdzZA RSt AY
in the OSPAR Maritime Area, Editor®n Q dzaA A y 3  h {OSPAR Camnssidh, PAO0).f A & ( &

u
2.5 Collection, identification and registration of litter
All litter types found on the sampling unit are entered on the survey forms provided (OSPAR,
version 2010). On the survey forms, each itengii®n a unique OSPAR identfion number.
Unknown litter orlitter types K & +F NB y 24 2y GKS ad2NBSe FT2NXY | N
AGSY 062Eéd | aK2NI RSEONRLIIAZY 2F GKS a20KSNE
digital phdos should be taken of unknowitter typesin order for them to be identified later. The
LINSASyO0S 27F NXlifdziedmaydeaditdalid ofedtign/ofa new category on the
survey form. Following the advice from Van Franeker (2013), Northcaea&tion will continue
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to monitor OSPAR Item #117 (plastic/polystyrene pieces < 25mm); since this is essential for data
continuity and statistical tests of trends over time.

2.6 Data Management

The national coordinator must complete a questionnaire focleaeference beach. (OSPAR
Commssion, 2010)For the Netherlands, this is the North Sea Foundatidme questionnaire
includes information on the location and the physical and geographical characteristics of each
beach, including the proximity of possitdeurces of marine litter. Alsmcluded are questions
regarding factors that could help explain the amounts, types, and composition of marine litter
found on that beach, for example, cleaning activities. It is advisable to contact local, regional or
national authorities for informatioron cleaning schemes etc. For questions on the proximity of
shipping lanes, river mouths, waste water outlets, etc. official data from responsible authorities
are used only. When circumstances change, the questionnaireawiptdated.

The beach litter mnitoring data are entered in the OSPAR database within three working days
after the monitoring took place, in order to have a good visual memory of the results and
circumstances. The transcribed monitoring forms are scammeddigitally stored and added

the annual report. The monitoring data are (digitally) presented in an export of the OSPAR
database in Appendix |. The scanned field forms are added in Appendix Ill. Until 2013 the data
were entered by North Sea Foundation surveyors into an Excehfitt RWS transferred the data

from the Excel file into the online database. From 20t&#ards the North Sea Foundation enters

the data from the (fresh) paper monitoring forms into the onlinetatmse. The Marine
Conservation Society now hosts this datalFase the near future, RWS Cdlso storethe beach

litter data in the RWS DONAR database.

2.7 Data analysis procedures

2.7.1 Data preparation: item clustering
The item list for 108neter suveys is part of the data in Appendix I. The current 1@&dmveyform
contains 116 categories (marked by itexmdes.

2.7.2 Data preparation and analysis using Litter Analyst

The data preparation (i.e. clustering, removal, and additidittef types) isperformed by the tool

Litter Analyst (versioB.1). Litter AnaJst is able to read the datexports from the OSPAR database

(in the .CSV format), preparing the data for analysis, to export data as a .CSV file or a Microsoft
9EOStu FTAL SI InghRis dushdividaaNbifetypesidd/tékallitter types with the
Mann-Kendall test and The8en slope estimator. For more details on the chosen analysis and
Litter Analyst, the reader is kindly referred to Baggelaar en Van der Meulen (2014) and the User
Manual of Litter Analyst Outputs of Litter Analyst are evaiiion tables oflitter types, sources,

and materials, but also a data series plot, boxplots of imndanceper year, a table of data
series, and a data density matrix can be created and dsaxternally(Meulen & Baggelaar,
december 2014)For the analyses in this report, the following settings in Litter Analyst were used:

9 Aggregation condition 75%, minimum percentag@lefindanceof litter typesin top-X list
80%.

http://www.mcsuk.org/ospar/home
3http://www.amo -nl.com/pdf/User%20manual%20Litter%20Analyst.pdf
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2.7.3 Trend analyses

In the annual report trend analyses goerformed on the total itemabundanceand the top80%
litter types. The top80% is defined as the list of most abundétter typesthat during a sixyear
period constitutes on average at least 80% of the tafalindance Trends are analysed by non
parametric Mann Kendall trend analysis of specific itebundanceagainst the year of the survey.
In the current beach analysis, the da¢a®f 6 years (203-2018) was used.

2.7.4 Calculation of total iterabundance

The occurrence of considerable fluctuationsthe total abundanceof beach litter surveys was
avoided by using-§ear arithmetic averages and median values to describe totahdénce. The
averages are calculated from individual beach sual@yndance and not from annual averages.

2.7.5 Source amgsis

The assignment of sources categories to litigyesby Litter Analyst, based on an older OSPAR
list, is still under debate betise it is complex and not always cleat. Therefore,these results

have not been added to this annual repoittwas deaed by ICGMthat the Tudor & Williams
method is best to use for source allocatfoithe method uses the salled likelihood approeh,
whereby, for each litter type on the OSPAR protocol, it is assessed or estimated how likely it is that
the litter type (e.g. plastic cleaner bottle, or cottesud-stick etc.) enters the marine environment

from a given source (e.g. shipping, sewageaistetc.).The following categories are usecdery

likely; likely; possible unlikely, very unlikelyand rot possible

Theresults ofapplication of the method are presented in paragraph 3.3.

2.7.6 Material analysis

It is also essential for the MSFD to connect monitoring results to the litter material composition.
Especially the fraction of plastic/syntheliiter typesisof interest for MSFD policy makers, in light

of the increased awarenessf and attention for plastic in the seas and oceans. A relative
contribution of each litter material is provided as an average for the period -2004. Trend
analysis is performed die total abundances ditter types(period 20B-2018) which have been
assigned with sufficidrconfidence to either of the following categories: Plastic/polystyrene [406],
Rubber [407], Sanitary [414], Paper/cardboard [409], Wood [410], Glass [412]t€}ttte [408],
Metal [411], Ceramic/pottery [413], and Medical [415].

2.7.7 Single Use Plast

The European Commission published the Single Use Plastics Directive in 2019 (see paragraph
3.10). This directive aims tackle marine litter coming from th&0 singleuse plastic products

most often found on European beache8ingle Use Plastics ar§ & A Y SR | a Y afeLINE R dzO
made wholly or partly of plastic and are typically intended to be used just once or for a short
period of time before they are thren away¢ WWend analysis is performed of the total abundances

of the following single usktter types(period 20B-2018):

Plastic: Cutlery [22]Plastic: Drinks [4]Plastic: Caps [15Plastic: Food [6]Plastic: Cups [21]
Plastic: Cutlery [22Rubber Balloons [49]Paper: Cig_stubs [64%an: Buds [98Fan: Towels [99]
All cartons/tetrapack [302] Plastic: Crisp [19Plastic: Bags [2Plastic: Small_bags [3]ets and
ropes [300] Plastic: Tangled [33|nd Plastic: Cutlery [22]

4 http://publications.jrc.ec.europa.eu/repositorpitstream/JRC104038/tha-28309en-n.pdf
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2.7 8 Unknownlitter types

Photographs of unknowtitter typesare stored in a photo database at the North Sea Foundation,
sent to ICGML Basecamp for judgment of other marine litter experts and are displayed in the
annual report.

2.79 Survey dates angscial circumstares

Survey dates andelevant special circumsinces, such as extreme weather conditions, nearby
sand supplementationr any other activities that may influence the monitoring, are listed on the
field forms and published in the annual report.

2.7.10.Monitoring ofother pollutants

Each monitoring, th@resenceof paraffine is registerednder OSPAR code88ize 61 cm,109
size 110 cm andl10size>10 cm.The frequency ofhow manypieces or lump®f paraffineare
foundis estimated per metre of strandlinBased on the experience of monitoripgraffinethat
has washed ashores that paraffine is sprehin the entiresample area and normally concentrated
along the flood linesThe method for estimatedhe number of pieces or lumps per metre
strandlineis the following:

- The numberand sizeof lumpswithin three squaresof 1 by 1 meter along théood line
are registered;

- The totalamount of lumpsper sizecategoryis calculatecanddivided by three;

- The average number of lumper size categoris regisered on the OSPAR form ftire
estimated numbeof lumps found per metre strandline.

2.7.11. Monitoring of pellets

Each monitoring the presence of pelletsagjistered with an yes/ no on the OSPAR fofim.get
an better insighin the number of pelletasvashing ashore, an indication of the number of pellets
found during each monitoring is record@dthe notes sectionThe following sizes categories are
used 1-50, 50-100and 506<500 pellets.

2.8 Reporting

The North Sea Foundah produces an annual repowith an update of the state and trend
analyses of Dutch beach litter using data from the current and preceding years. This report will
be finished within four months after the last monitoring activity
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3 Results

Exports fom the OSPAR database cadntag all litter data from 203- 2018 have been added in

the digital Appendix IIA number of 96 surveys were performdd. the following sections, the
total abundanceor each beach and for all beaches aggregated are shown. TH&O8&panalysis

of total tem abundance, source analysis, and material analysis will be elaborated on in more
detail.

3.1 Totalabundance

The average total itenabundanceper 100meter beach the trend and the significance of the
trend are displayed in tablé, 6-year arithmeticaveragesand median valueare presented An
increasing trend is found for Bergen and a decreasing trend for Noordwijk, Terschelling and Veere.
The total average numbef litter typesabundanceor all beaches aggregated amounts @833

litter typesper 100 m beachln 2018, the lowest count ofitter typesper surveywas in Veerg37

litter types) andthe highest count was Noordwijk(1.539 litter types).

Table3 Average total itemabundance trend and significance of the trend for Bergen, Noordwigeschelling
and Veere and for all four beached aggregated for the perio@-2018. Significant trends are printed in bold.

Litter Median
abundance abundance Significace
, - per survey | Trend of trend
Location Period Average total (abundancéyear)
abundance per (p-value)
survey
01/01/2013
Bergen 31/12/2018 419,8 348,5 1,0 0,980
. 01/01/2013
Noordwijk 31/12/2018 360,5 2440 -16,5 0,346
. 01/01/2013
Terschelling 31/12/2018 267,0 233,0 -46,5 0,009
01/01/2013
Veere 31/12/2018 186,1 123,5 -22,7 0,053
01/01/2013
Ber|Noo|Ter|Vee 31/12/2018 308,3 288,5 -32,0 0,070

It appears that the decreasing trend of the total count trend found for pleeiod 201-2017 ¢
21,2) is again observed in the period 2€A@L8 ¢32,0). However, the significance of the
aggregated &ndis not very highl{p-value0.070).

The seasonal datpoints in Figure 6shows a considerable variationThis underlines the
importance ofconductingsurveysfrequently, at leasevery 3 months, resulting in four datasets
per beach per yeams described in theOSPAR CEMP guidel{@SPAR, 2017).
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Figure6 TrendplotTotalabundanceperiod2013- 2018 with no statisticaldecreasing significant trengh 0070)

3.2 Top80% Analysis

Top-80% analysis has resulted in a ttpfor all four beaches for the period 2@12018. Since this
research aims to provide insight in the Dutch situation, results are displayed as aggregated results
for all four beaches. The aggregated results for the four Dutch beaches are given i falere

6 showsthe trend plot forthe total aburdancein the period 208-2018. Figure 7 shows the trend
plot for the top 1 category found; net and ropds shows thathere is decreasing trend though
without statistical significanceTrend plots of the top 5 mosbund categories in the period 261

2018 are included in Appendix MMost foundlitter types, median and average item count per
100 meter beach {ear arithmetic averages), the relative abundance of each item (%) related to
total litter count, the trerd per item inabundanceper year, andhe significance of the trend, are
provided.

Nets and ropes rank as the number one most found item and plastic polystyrene pieces smaller
than 50 cm were the second most found item. Together, they account for moretliaH of the
total number of littertypesfound 67,1%).

The data shows decreasing trends with a high (p< 0.05) significarsigdbthe top 15litter types
from the top 80% listLitter typeswith high significancanclude Net and ropesballoons, snall
plastic bags, plastic drinks, plastic strapping bands and plastic food containers.

Table4 Top 80% of most founitter typesalong the Dutch coast, including median and average count per 100
meter, percentage of total count, trendjundancéyear], and significance of trend for the period 232018.
Significant trends are printeid bold.

Aggregated results for Terschelling / Bergen / Noordwijk / Veere
Litter
Med. abundance % oftotal ggﬂ:da Significance
Rank | Litter category [OSPARIG-ID] Count / of trend
100 m Aver. count nce (pvalue)
count/ Year) P
100 m
1 Nets and ropes [300] 104,1 116,0 37,6% -15,2 0,035
Plastic polystyrene pieces < 50 ¢ 59,1 60,0 19,5% -6,9 0,092
[301]
3 Plastic: Caps [15] 14,4 19,2 6,2% -1,6 0,214
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4 Plastic: @sp [19] 10,8 13,2 4,3% 0,2 0,785
5 Plastic: Foam_sponge [45] 11,4 12,6 4,1% -0,3 0,747
6 Rubber: Balloons [49] 8,6 9,9 3,2% -1,2 0,017
7 Plastic: Industrial [40] 8,0 9,1 3,0% -0,6 0,487
8 Plastic: Tangled [33] 7,9 8,7 2,8% -0,5 0,286
9 Plastic: Smalbags [3] 6,0 6,0 2,0% -0,8 0,018
10 Plastic: Cutlery [22] 4,1 4,9 1,6% -0,3 0,384
11 San: Buds [98] 3,5 4.4 1,4% -0,6 0,106
12 Plastic: Other [48] 2,8 3,7 1,2% -0,6 0,156
13 Plastic: Drinks [4] 3,6 3,5 1,1% -0,8 0,002
14 Plastic: Strapping [39] 2,0 2,4 0,8% -0,3 0,009
15 Plastic: Food [6] 2,3 2,3 0,7% -0,4 0,035

Trendplot Nets and ropes [300] (Ber|Noo|Ter|Vee)
400 I
—e— data values
350 —e&— time series values -
Lowess
trend line 5

300
250 /-\
200 A /\

T A\
SRR o=

0
2013 2014 2015 2016 2017 2018 2019
vear

counts

Figure7 TrendplotNet & Ropes period 2812018 with decreasing significant trend (p035)

3.2.1. Differences between surveys sites

When comparing the results tiie different surveysites,the Top 15 most foundtter typesare
very similasee Appendix VIIThough, there are some differences in the typéttdr typesfound
and averag@bundanceper 100m In particular, thesanitarycotton bud sticksappearhigh onthe
Top 15 mosffound litter types list in Veere.Comparing total sanitary cotton bud sticks found,
Veere(averagecountof 4,2per 100m beachgcores higheon the top 15 list though on averag
Bergen was the ghest score of 6,litter typesper 100m beachShotguncartridges only appear
in the Top 18itter typeslist in Veere(average count of 2,per 100m beach)Plastic strapping
bands only occur in the top 15 list of Bergéaverage count of 3,6 per 100m beacmd
Terschellingaverage count of 3,1 per 100m beach)
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Figure 8Plastic bottlesTerschelling

3.3 Materials of litter types

The data show decreasing trends for plastic/polystyremdgber, sanitary and metal material
categories. The largest decreasing trend is from plastic/polystyrene materidd7.§
aburdancédyear). Small increasing trends are shovior the materialspaper/ cardboard, wood
and medicamaterials.Trend analyses of litter materials for the period 3€2018 are provided in

table5.

In figure 10the type of material§ound are shown. Plasti polystyreneisthe type of material

found mostwith 89,4% followed by rubbdB,8%) and sanitanyitter types(1,9%) and paper/

cardboard {,2%) and wood (1,1%). The otmeaterials areglass 9,999, metal 0,799,

cloth/textile (0,5%)ceramic/pottery 0,3% and medical(,1%). Since thecategory rubber
sanitary and medicditter typesincluded plastiditter typessuch as cotton bud sticks and

balloonsincluding plastic stringand sanitary containerghe percentage of plastimaterials is

higher. Tlese categories together account 6)8%.By applying thisnethod, 95,2% is of the

type of litter found is plastic.

Table5 Material trend analysis of littetypesfor each material category at Bergen, Veere, Terschelling, and

Noordwijk including trendniabundancéyear and significance of trend for the period 202018. Significant

trends are printed in bold.

Aggregated results for Terschelling / Bergen / NoordkvijVeere

Material category | Trend pbundancdyear]

| Significance of trend (walue)
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plastic/polystyrene [406] 27,8 0,066
rubber [407] -1,0 0,066
sanitary [414] -0,6 0,188
paper/cardboard [409] 0,1 0,619
wood [410] 0,2 0,426
glass [412] 0,0 0,980
metal [411] 0,1 0,500
cloth/textile [408] 0,0 0,921
ceramic/pottery [413] 0,0 0,302
medical [415] 0,1 0,002

Type of materials found in period 2013018

0,9%

= plastic/polystyrene [406= rubber [407]
= glass [412]
= medical [415]

= wood [410]
= ceramic/pottery [413]

Figure 10 Type of materials in period 2€(R.8.

3.4 Other plasticditter types found

A number of plastiditter typeswere found, that are noincluded on the OSPAR survey [$tese
include plastic (duck) tapeplastic plat pots and plastic cross foralying tilesthat were found
during various surveyis 2018.

= sanitary [414]
= metal [411]

0,3%

= paper/cardboard [409]
= cloth/textile [408]



3.5 Registration of other pollutants

The presence of pollutants such as paraffirséparatelyrecordedon the OSPAR Marine Litter
Monitoring Survey Formsince thebeginning of thebeach litter monitoring from 2002The size
(ranges 0-1cm, 1-10 cmand >10cm and the frequency of paraffin pd&OOm (estimated number
per metre of stradline) is recorded.

In 2016 the EIHA 2016 Environmental Impact of Human Actidtesmittee (EIHA) requested
ICGML to examine the information held in the beach litter database on paréffer typesto
determire if there is a cause for concern that should be brought to the attention of the IMO
was concludediThe results show thahe monitoring of floating pollutantgnote: in this case
paraffin) washed ashore on the coast in the OSPAR region using the O&&kARitter surveys
appearsil 2 & dzLJLJ & TF(SIPAR, 20073 NB adz (4¢

The analysis of the registration of other pollutanh the period 2002 2015(appendix V)Ishows
that The Netherlandbelong to the Top 3 countries where most paraffin is recordiedhe period
2013-2018 where96 surveys were conducted, durin@ durveys, other pollutants such as paraffin
were recorded.In 2018, during31% of the surveys conducted other pollutants sushparaffin
was found(figure 1. Paraffin was foundessoften than in 20%.

The average number of paraffin or wax pieces recorfdedll sites in 208* is presented below:

i size rang®-1lcm 44 pieces/m?
1 sizerange4l0cm 44 pieces/m?
1 sizerange >10cm 0 pieces/m?

*average of all surveym 2018where paraffin & wax was recorded as present in the given size
range

3.5.1. The paraffirovenant

In 2018 a new agreement was sigrtecensue that ships originating from Dutch ports no longer
discharge tank washings containing paraffin such as candle wax into théhgeatransporting
such substances to the Rotterdam and Moerdijk pagseedto dispose of their tank washing
containing thes products in these ports. With immediate effect, under certain conditions, they
will be compensated for such disposdhe agreemenis signedby the Dutch government,
carriers, shippers, Rotterdam Port Aotity and the North Sea Foundation. Whether this
agreement had led to the decrease of paraffin fouhding beach litter monitoring, is difficult to
determine. More evidence is needed ¢valuate the effect of the paraffin agreement.
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Figurell. Number & paraffin like substances found per 100m peesiategory in period 23-2018

Number of paraffin like substances found per 100m per size category
in period 2013-2018
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Figure 12 Pieces of paraffin foyrainongst othetitter types duringa beach littersurveyin Veere, 2018.
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3.6 Pellets

In 2018, during6 (38%) of the B surveys conducted, plastic pellets were fould 2017, duriig

10 (71%) of the 16 surveys conducted, plastic pellets were fdorshme case$ was only a few
(1-50), in other cases more than (5&500) pellets. In tablé the periods where plastic pellets
were found areshown Plastic pellets were mostly found QL and Q. In Bergen pellets were
found during all surveys, andso the abundance of pellets was highest on the beach of Bergen.

Table6 Presence of pelletaidng quarterly measurements in 201

Period
Location Q1] Q2 [ 03 [ Q4 | Total number of
timespellets found
Bergen X X X X 4
Noordwijk X 1
Terschelling X 1
Veere
Total number of times| 2 |1 1 2 6
pellets found per period

Figure B Pellets, Noordwijk
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