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AQUA -LIT project

AQUALITis an ASMEEMFF funded project that aims at providing the aquaculture sector
with a sustainabléoolbox of innovative ideas and methodologies to address the 3 ma@ co

aspectsof marine littering:LINS @Sy (A 2 v

removal & recycling.

To fulfil this mission, we will be
working faceto-face with aquaculture
farmers in threeregional Learning
Labs at theMediterranean basin, the
North Sea and the BaltiSea rgions.

In parallel, we will identify and cluste
existing, upcoming and alread
implemented tools on marine littering
and we will further develop a

platform and an appfor providing the
Q¢ARS F3AFAyad YD

Lastly, we willva O lpfth® tA dByQ
RSOSt 2 LINYHEA G&K ST 20
set of recommendations, by
showcasing the? ¥ dzy RA y 3

a 2 t dzinvaBapléifer the sector anc
by coming up with aransferability
plan for outermost regions.

Through this, we expect to help &
stakelolders from the aquaculture
chain to increase the understandin
awareness and availability ¢
solutions, SO a potential
transformation of the aquaculture
sector towards a less polluting sectol
can become possible.
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Definitions

Globally, the term 'marine litter' is put forward in research and communication strategies in
GKS O2yGSEG 2F I'yGKNRLR2ISYAO RSONARE |yR LI I &
has a strong connotation pointing at carelessly discarded itderas Ithat have been

discarded incorrectly and/or deliberately at an unsuitable location.

The AQUALIT project cooperates with stakeholders from the aquaculture sector. This sector
deals with exceptional offshore conditions, storm events, etc. and conseye has
unintentional losses of materials or equipment better represent the context, the word
'debris' is used instead of 'littefior those exceptional cases, if the distinction can be made

correctly. hi KSNBA &S (GKS | dziK2NRf adAQUS 082 0KKS (i SINF
AqualLlT.

Litter: consists of (anthropogenic, manufactured, or processed solid) items that have been
deliberately discarded, unintentionally lost or abandoned, or transported by winds and|rivers,

into the environment. Theéerm 'litter' has the connotation of been discarded incorrectly

' YRKk2NJ RStEA0SNIraSte d |y dzyadzaidlotS €20 GA
fabricated objects in the environment.
Waste any substance or material which is eliminated scatided after primary use, or |is
worthless, defective and of no longer useful.

Debris rubble, wreckage, scattered remains of something that has been destroyed, pi¢ces of
rubbish or unwanted materials.
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AQUA -LIT Mediterranean Learning Lab
report (D3. 3)

Summary

The AQUALIT project bs conducted three regionahd one virtualLearning Labs engage

with stakeholders and to identify the existikigowledge, expertise, tools, and best practices

to help the aquaculture sectaackle the problem of marinetiering. The aim of this report is

to provide an @SNIWASS 2F GKS athé MelitegandarsShiai regionhS SR &
preventing, reducing, monitoring, quantifying, removing and recycling aquaculture
installations, gear or egument that are lost or caied away by the sea

This report combines the outcome of two types of stakeholder engagemeitesiactive
workshop held on February ® 2020 in Valéncia, Spain, and te8geted stakeholder
interviewsfrom companies and organizations working and/cated in different countries in
the MediterraneanSea regionSpain, Italy and Greecelhe stakeholders represented all
stages involved in the IHgycle of an aquaculture farnaquaculture famers reseachers,
startups, professional platform representees, NGOs, n@nal authorities, plastic
manufacturersconsultancies etc.

Most aquaculture stakeholderare slightlyaware of the potential impact gflastic and other
unsustainable gear and items inethmarine environment, and show genuine interest in
mitigating it However,there is still a clear neefbr more attention regarding this issue
Therefore, these stakeholders were involwedhe search for solutions and providing more
specific information. In thisontext they clearly pointed ougfinfishand shellfish farmeraind
farmer associationsthe needto improve transparency, communication and collaboration
among all the invohek stakeholdersin order to reduce the impact of plastic and other
unsustainable gear from aquaculture facilities. Was also a common understanding among
all the participants, highlighted both in the personal interviews and the workshop.

For all threecore aspects (Prevention and Reduction, Monitoring and Quantification, Removal
and Recycling knowledge gaps and polichallengesare commolty identified barriers.To
address theeknowledge gapsdentifying all the potential sectors that coydcbvidespecific
information, enhanding the communication aman all involved stakeholders andising
generalawarenesgorm the basis of the solution. Theotential collaboratios, as a result of

this network creationcould also be the basis for specific tragsinpromoting cleaningp
initiatives and setting up the core of the regional, national and European legistatibn
international good practices criteria.
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To addresghe lack ofspecific EPR schemesiplic waste management institutions should be

the ones leading this netwoik collaboration with all the involved sectoESPR schemes can
only work if a clear developmeframework, includingeconomic feasibilityis established in
advance.

Improvedcommunication between the institidns and farmers, comprehensive and feasible
criteria for theapprovalprocedureand standardiation at a national level of those criteria
appied in the agaculture sector are key to solve thelicy gapshat were detectecby the
attendants.

This report will be combined with the parallel activities in the Baltic Sea (D3.1) and North Sea
(D3.2) regionsThe results obtaied from thisLearning Lawill help feedthe AQUALITETide
against Marine Litter Toolbéx (2 0SS LJdzof AAKSR o6& (KS SyR 27
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https://aqua-lit.eu/toolbox
https://aqua-lit.eu/toolbox

1. Whatis an AQUA -LIT Learning Lab?

A learning lab is a methodology for transforgngystems with local stakeholders. It eleps
productive partnerships by forming inclusive probleoiving teams of multiple local
stakeholdersThey share common values and design behavioural support systems responsive
to their diverse needs, strengthsractices and goals and develop localgamngful, socially

just, mutually valued, culturally acceptable and sustainable systsohitions to a common
problem.

The AQUA L ¢ Q a S R /’Séad éamihg/ ISab Yonsists of two types of stakeholder
engagemengpproachegFigurel):

B Interactive workshop.
& Interviews with stakeholders using standardised questionnaires.

TheAQUALIT interactive workshdp facilitated using agpticipatory method and encouraeg
knowledge shang and cecreation in order to develop a mutually valued and acceptable
toolbox, which could become exemplary and point out the path for other sectors. Three
Learning Lab workshops are organised by the AQUApartnership at three different
locations. Eeh of them focuses on a specific sea babeBaltic Seahe Mediterranean Se

and the North Sea An additionalvirtual learning labconsisted of a webinaype of
stakeholder engagement that did not focus osp&cificregion, but rather on the potential
solutions and ideas to tackle marine litter at different stages: prevention & reduction,
monitoring &quantification and removal & recycling.

Thestakeholder interviewhelp to better understand the state ofgy concerning théebris

and litter managementby the aquaculture sector and to identify the needs, barriers,
strengths, good practices, opportunities and existing tools for preventing, reducing,
monitoring, quantifying, removing and recyclihg debrisand litter in the regions of the
Baltic, Mediterraneaand NorthSea.

The mobilization of stakeholders using a positive andimmiminating methodologpaves
the way for novel caleveloped and inclusive solutions

The interviews and the workshop%earning labsfor engagement across stakeholder groups
focus on creation, observation and promotion of innovative actibhe learning labs provide

a forum for mutual learning and work to aquaculture farmers, equipment manufacturers,
engineering and constction compagnies, academic research groups, profedschusters

and associations, NGOs, policy makers and implementers, port stéffcateon bodies,
waste processing compagnies and communicators.
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https://aqua-lit.eu/baltic-sea-learning-lab
https://aqua-lit.eu/mediterranean-sea-learning-lab
https://aqua-lit.eu/north-sea-learning-lab
https://aqua-lit.eu/virtual-learning-lab

An interactive
workshop
assembling

stakeholders

Locallymeaningfu) sociallyjust, mutuallyvalued culturallyacceptable and
sustainablesystemicsolutions to acommonproblem: marine debris from
aquaculture activities

Figurel: The AQUA LMefliterraneanSea Learning Laionsists of two types atakeholder engagement
which aim to pave the way for novel-developed and inclusive solutions.

1.1.Learning Lab objectives

The Mediterranean Learning labns at:
B3 Creating an aquaculture stakeholder communitggsessigainst marine litter;

Facilitate theexchange of knowledge, expertise, tools, and best practpewenting,
reducing,monitoring, quantifying,removing and recycling aquacultuiailities gear
or equipment that are lost or carried away by the;sea

Facilitate the adoption of successfuisting solutionthrough capacity building;

Explore potential innovative solutiorfer marine litter reduction, removal and
recycling;

LYLINRE@S GKS dzy RSNEGFYRAY 3 2 7T trahdierahil® oz f RS N&
the projecta fihdingsand impact
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1.2. Mediterranean context

1.2.1. Aguaculture facilitiein the Mediterranean Sea.

At a worldwide level,quaculture represented 47% of thatal fish productiorin 2016 while
fishery production has not increased since the late 1980s, aquaculturecdrasuously
expanded (FAO, 2018).

Considering that in 2015 fish provided at least 15% of the average per capita intake of animal
protein to mae than 4.5 billion people worldwide (Bené et. al., 2015) and that the United
Nations estimate than the human population walach 9,7 bilion by 2050 (United Nations,
2019), aquaculture is becoming essential in providing animal protein to a growingtipopula

In the Mediterranean context, aquaculture (particularly mariculture) has increasedatbyic
since the 1990s (UNEPAW, 20125ue to a decreasing of the wild fish stocks parallel to an
increase of consumer demand for fish (UNEP/MAP, 2012).

In the Mediterranean Sea wide variety ofinfishis farmed, of which thd&european seabass
(Dicentrarchus labraxis one of the min species. Most farmed European seabass
produced in floating sea cages, with a few produmedandbased farms (Sandra et al.,
2019). Thegilthead seabreaniSparus auratpis the second most produced species in this
region of Europe. This specien@mally reared in sea cages, but somedibased systems

can be also found (Sandra et al., 2019). According to producing countries, after Turkey,
Greece is the largest aguaculture producer of seabass and seabream in the Mediterranean
Sea, followed by Speand Italy (Sandra et al., 2019).

Atlantic bluefin tunaThunnus thynnyscorresponds to a quotum species present in both the
Mediterranean and the eastern Atlantic Sea with a high market value. Due to the stagnation
in the yield of the wild fisheriespuntries are trying to exploit the quota the fullest and

raise wildcaught specimens in aquaculture conditidosincrea the fat content. Malta,
Croatia and Spain are countries bordering the Mediterranean Sea pratim@apuaculture

in the greatst volume(Sandra et al., 2019).

Regardig invertebratesfarming mussel speciesre a major aquaculture product in several
European countriesyamelythe blue musselMytilus edulisand the Mediterranean mussel
(Mytilus galloprovincialjsare the core ofEuropean production (Sandra et al., 2p18 fact,

the production of aquaculture mussels is much larger than the production by mussel fishing
(Sandra et al., 2019).

In the Mediterranean Sea, France, Italy and Spain are the main producers of the
Mediterranean musselvhile Slovenia, Turkey, Goee Croatia, Albania and Montenegro
contribute to a lesser extent to the mussel production in this region (Sandra et al., 2019). The
most common production method used in the Mediterranean countries is dslsperded
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rope culturé: mussels are attached to ropes that are suspended vertically in the water from a
fixed or floating structure. This technique is suitable for w&h weak tides like the
Mediterranean Sea and it is now is being introduced in the thtl@tean. Mussels are
harvested by raising the ropes out of the water and removing the clubtasséls, 201Q

Regardingother species of invertebrates, madamsare cultivatedin Italian waters. @er
clam farming countries are France, Spain and Slmwhile the oystefarming countries are
France, Spain, Italy, Croatia and MaN&in clam species include tipeillet carpet shell
(Venerupis pullastjathe grooved carpet shelRuditapes decussajuand Japanese carpet
shell Ruditapes philippinarunamong otherAPR®IAR, 2019Sandra et al., 20)9

Marine macroalgae, or seaweedsyre traditionally harvested for the extraction of
hydrocolloid for industrial purposes. EU macroalgae production is limited but the demand for
edible algae is increasing EU markets, andew production models and market stream are
emerging $andra et al., 20)9Among the Mediterranean Countries, Spain (mostly red algae)
and Italy (green and red algae) are the main produ&asdra et al., 20)9

1.2.2. Aguaculture in Spajitalyand Greece

The MediterraneanSea Learning Lab aims to provide a general overview of the current
barriers and proposed solutions to mitigate the impact of the-organic marine litteand
debrisrelated to aquaculturen the Sea basirHowever,in this famework, considering that

the workshop took place in Spaimost of the stakeholder anikhterviewswere Spanish
Neverthelesslitalian and Greek stakeholders were interview@dnsequently, ra outline of

the specific situation ithe threecountriesis induded.

Spain

In Spain, mussel farming is by far the biggest sector of aquaculture in terms of production
volume, representing three quarters of the totetionalaquaculture output (Sandra et al.,
2019) Mussel cultured in Galicia being the driviogce: Galician production represents 97%

of the total national musselprodudion, but this type of aquaculturean also be found in
Catalonia, Andalusia, Valencian Community and the Balearic Islands (APROMAR, 2019).

Regarding mussels, the most commeoet NAYy 3 YSGiK2R Aa (GKS daol G4SlI
floating nursery suspended by atgeys of floats, consisting of a lattice (traditionally made of
eucalyptus wood) of rectangular shape on which the mussels are attached to the hanged
ropes (Mexillon de GalacCultivation Techniques, 2020). Ldmgs can also be found in some

areas of the country like Andalucia (APROMAR, 2019).
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On the other hand, European seabass (22,460 t in 2018) and gilthead seabream (14,930t in
2018) are the main marine finfish spec@®duced (APROMAR, 2019)Spainand are

usually grown in floating sea cages, although tanks and ponds on land can Iz usslt
(especially for hatcheries) (APROMAR, 2(R8ahnbow trout ©ncorhynchus mykijsss the

most important freshwater specie$8856 t in 2018) (APROMAR, 2019).

Moreover, Spain is a world leader in research focusedntegral cultivation ofAtlantic

bluefin tuna Thunnus thynnys Nevertheless, the majority tife current tuna production in

Spain is based on capturing tAdantc bluefin tuna alive by fencing a traditional gear known

asé £ YFRNI ol é FYyRZ FFFOSNBIFNRAZ YI Aodture fayhd y3 | Y
(APROMAR, 2019).

The marine microalgafarmingis a growing and changing sector in theiSphe amual
production of manually collectedlgae(on foot or by divingjs approximately 12,000 per

year, andcollectionis concentrated in the Cantabrian and Galician coasts (APROMAR, 2014).
Nowadays, there arsome cultivation initiative@vhich includeLaminariasp. and Gracilaria
sp.)located along the northerand the Andalusian coasi$ the country 8.5 t of macroalgae

were farmed in 2017 in Spain (APROMAR, 2019).

Italy

In Italy, morethan 40 fish, sheldh and crustaceans species adtivated According to
production,97% of it is based on fivepecies, whiclare rainbow trout, European sea bass,
gilthead sea bream, Mediterranean mussel and Japanese carpdFst@)12015)

The most important species cultured in marine and brackish waters are European aedbass
gilthead seabreamThe fattening of Atlanticlbefin tuna started in 2004 in cages in coastal
areas of south Itgl Sicily, Calabria, Apulia, Campamiad stopped in 201ZFAO, 2015)

Shellfish production is mainly focused on Mediterranean musselapanese carpet shell
Other species are groovezhrpet shell andPacific cupped oysteC(assostrea gigasvith
small productions, but represenyy a major diversification opportunity for shehficulture
(FAO, 2015)

Greece

Greek aquaculture is dominated by marine finfestmingin offshore cages, specifically of
gilthead sea bream and European sea bHssse two species plus mussaieciegepresent
up to 97%of the Greek aquaculturproduction volumgFAO, 2016).

Landbased breeding stations provide fry to the ongrowing facilities, which are mostly fish
cages located in areas protected from severe weatbeaditions Cage technology supps
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http://www.fao.org/fi/website/FIRetrieveAction.do?dom=culturespecies&xml=Crassostrea_gigas.xml

large production volumesffshore, giving the advantages of mass productR®egarding
mussel farmingtraditionally,it was carried out in hanging parks located in shallow waters
close to estuaries in thidorthern part of GreeceDespitebeing partlymechanized, the work

is now still labourintensive(FAO, 2016)ndeed, abng theWestern coast of the Thermaikos
Gulf (North of Greeceabout 30,000 tons of mussels annually are being produced (between
80-90% of the Greek mussel productiomMussel cultue is grouped into three arsan the
Thermaikos Gulthe Estuary of the Axiosver, the Estuary of the LoudiasvBrtogether with

the North areaof the Aliakmonasi®er and the Pieria coast,dbith of the Alidmonas River
Delta. Two mussel farmindechnigues arepracticed inthese are longline and pole mussel
farms.
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Figure2: Distribution of aquaculture facilities for seaweed, shellfish and finfish M&di&erraneanSea basin
(Saurce: EMODnNet Human Activities, duplicatechfD2.2.

Current threats

The gear and structureghichare used in these aquaculture facilities can sometimes be lost
(after a storm, for example), discarded or atbamed. Big items like buoys can be easily
tracked, but there is a remaining problem regagdsmall and nodurable items like mussels
socks/nets gloves or tags, which can easily end up in the sea and beaches (Sandra et. al.,
2019).

In general, bivalve nets and bags were the most common items found mainly in neighbouring
regions of countries ith high shellfish farming activity (Western Meditegan Sea along the
coastline of Spain, France, Italy and Greece). This may give an indication of the potential
source of the mussel nets found on these beaches. The second most common found item
were fsh tags. Interestingly, fish tags were most frequefdiiynd on Italian beaches and
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beaches along the Adriati&ea where no fish farms were registered according to the
consulted databases. Hence, tbauld be arindication of fish tags possibly arrivingrhbeans

of ocean circulation and hydrodynamiakhough tags could also be related to scientific
research taskéSandra et al., 2019).

In Spain, shellfish farmers contacted by AQUAsuggested thatlastic, extruded, tubular
netswere theitems that mog frequently end up abandoned or dumpeas it is verglifficult

to recycle or reuse thenbécause of the fouling afrganic material once they had reached
the end of life). Cable ties were also cited as frequditteyed. On the other side,Unys and
nets were also reported as broken and lost elersent

Despite the general aweness that these lost or abandoned items may cause an
environmental problem, the lack of accurate monitoring data is considered one of the biggest
challenges to be able to estimatteeir real impact This is due to most of the aquatiuie

items that are foundluring clearup activitiesare misclassifie@s fishery gear

In Italy, the accumulation of mussel nets on beaches and the se&bed considerable
problem Mussel netsare found all over theltalian coast, not only nearby musg$aiming
facilities, but alsdurther away, brought by currents, especiallythe Adriatic coast. In the

last six yearkegambienteone of the most relevargnd active environmental association in
Italy, has moitored over 1000 mussel netsluringtheir beach littersurvey. On average, 31
pieces per 100 metsrd beach were found, with peaksi @ome beaches whereatcounted

for more than 70% athe total waste.According to studies conducted within tbeFishGear
project, mussel nets are in seventh place of the top 20st foundobjects onAdriatic
beaches. These are also the third most abundant waste (B24&6¥d on the seabed, with a
density equal to 49 socker squarekilometre On the Italian territory, the recorded density
was considerablyhigher with 73 saks per squar&ilometre of seabedResults from one of

the various experimental Fishing for Littelojpcts in the Adriatic Coast, carried out by
Leganbiente in Porto Garibaldi (Comacchio, Ferrara province), reported that 80% of the
"fished" waste in six months was represented by plastic socks from mussels farming activities.
There is still no control aegulation of the management and disposal of usessels socks,

and often there are no collectn points and well-defined recycling procedures the ports
(Legambiente, 2019).

In Greecemussel farmers are experiencing similar problems and baregesding waste
managemenandlitter prevention especially concerning mussel nets, which have been found
in high quantity on beaches, muddy areas and seafloor, and plastic barrels, fisateesin

the longline type of mussel cultured Greek mussel famn interviewed declared tdose
around 35 barels per around 1,000 square metearof longline mussel culturger year.
Moreover, due tobig storm eventshe usually losespproximately 15% of the production
meaning that mussel socks detach from the roped sinkto the sea bottom therefore,
around100kg.of nets and plastic ropeselost every yeafrom his farm
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Apart from those operating under a permit, themee still many mussel farms operating
illegally(without an officialicensg, mainly in lhe area of Axios Delta (Chalastra).

1.2.3. Thethree main core aspects tackle marine littering

Prevention and reduction of marine littand debrisis the first component to
tackle marine litteringOverthe pastyear, regional and local plans habeilt on this principle
In this sensepreventing and reducing marine litter in the Mediterranean Sea is the main
objective ofthe Regional Plan for Marine Litter Management in the Mediterranean (UNEP,
2013). Appendix Df this document consists of a work plan wahtimetable for the
implementation of the relevant Articles of the Marine Litter Regional Btane of whiclare
strongly relatedo the aquaculture litter

Ore of the main challengethat occus in addressingnarine littering from
aguaculture facilities isquantifying and monitoing litter or debris derived from these
practicesln general, as in other EU coastal Member States, monitoring marine litter needs to
be done in regard to \Wter FFamework Directive chemical (12 nm from baseline) and
ecological (1 nm from baseline) status of coastal waters.

There are sveral monitoringprotocols (UNEP, 2009, MSFD/Galgani et al., 2013, UNEP/MAP,
2014) whichtake into cosideaation a standard list of categories of litter items in order to
enable the comparison of resulé&snongst the different regiongHowever, m the case of
aquaculture itemsmost of these are quantified and monitored as fishery derived items,
causing abig cap of knowledge that needs to beddressed for a proper litter ser
management.

19 CKAA LINRP2SOG KIa NBOSAOGSR ¥Fdz/-kF
EMFF funohg programme under grant agreeme
EASME/EMFF/2017/1.2.1.12/S2/04/S12.789391.




The third component, whichwas assesseduringthe learninglabs is removal

and recycling of marine litteand debris The Regional Plan for Marine Litter
Management in the Mediterranean also focuses on recycling and rdiigngUNEP, 2013).
Procedures and regulations vary among the states and even regions coaatly.

Neverthelessrecycling ofcollected non-organiclitter can be very difficult due tpotential

highlevek of materialdegradation Moreover, ome items used in agoulture facilitiessuch

asropes or netsconsist ofmultiple types of plasti¢gsvhich makes it difficult to recycle them
Besides that, ibfouling on ropes or nets makes it even more challengiroperly remove
and recycle these itemadditionally, thdackof specific disposal are&sr aquaculture items
in ports makes it difficult toenhance and facilitate the involvement of the fishen and

aquaculture farmers the removal and recycling process

1.2.4. What are the key issues / Challenges?

Current political, social, economic, technological and environmental challenges have to be
taken into consideration wheraddressing the issue of maeinlitter from aquaculture
activities

Regulations on aquaculture facility licensing and monitoring differ widely across the
Mediterranean countries and depés usually on theharacteristic of the aquaculture facility
(proximity to theshore, dimension of the farm etc.) and on thedaucracy of thelicensing
process (type of authorities involved)

In some caseghe aquaculture sector in the Mediterranean countries suffefrs lack of
specific waste managemeptotocols;this is refleted by the fact that@netimes offshore

farms such as mussels farming, as said before, are not provided with waste collecting and
disposal sitesln some specific cases, like Spain, there isla d& sufficient coordination
between the state, regional dnmunicipal levels regarding the politle@ministrative
framework. Finallyegardingsome of the nationanvironmental regulationst isnoted that

a policyrelated to nororganic marine lier management is lacking

Economic challenges ameainly related with little resources available to invest by farmers for
effective marine litter prevention and monitoring, as well as for a good upcycling or
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downcycling of the materimlused. Besides the use ofalternative materia (such as
biodegradake materias for mussel socks) can be hardly taken as a good alternative due to
the higher cost Other economic challengewisingfrom the conflict of interest between
different businesseand stakeholderss the use ofspace(e.g. disposal point not psible due

to a nearby touristic zone

In relationto the social/cultural aspecthére is a lack of awareness regarding them and
the impact ofnon-organicmarinelitter or debrisassociatedo the aquaculture sector, at all
levels:policy makers, waste management organizations, manufacturers, farmers, etc.

Nonorganic marine litter quanigsrelated to aquaculturare currently underestimate@nd

difficult to measure This dategap is due to the lackf unambiguouscriteria in current

monitoring protocols (such as the MSHiaster lisf and the lack of training on the
identification of thegear which is foundluring clearup and litter collecton initiatives.
Moreover, aquaculture items as previously mentionedare usudly considered under
GFAAKSNARSE 9 |4 dot Gldafing dehpisper Glistin@ighatween the two

sectors. Finally, the monitoring programmes are not harmoaif@ouglout the regiors as

there is alack of standardization and compatibility betwethe methods used and

consequentlythe results obtaineénd provided

To be able tdulfil the fishery demand, Mediterranean aquaculture has expanded from land

baseal and inshore facilities to maricultufacilities especially in relatiowith finfish.In Spain,
KStfFAAK KIa 0SSy GUNIRAGAZ2YyIFEf& TI iR Ay da
tests along the coast of the countryhis requires the development of new innovative
technologiesthat consider marine habitat types and nmfation of impacts on marine
biodiversity derived from the aquaculture practices and debris loss Multidisdplinary
technologies and advances shouldcus on eccfriendly materiad and devices and
sustainable practicethat takedifferent indicators of th Sustainable Development Goals of

the United Nationgnto account

Onthe one hand the Medterranean Sea is one of the areas most affected by marine litter in
the world, mainly because human activities (e.g. tourism, maritime traffit highly
urbanized coastal areaggneratingconsiderable amounts of waste that end up in the sea,
' YR RdzS G2 U Kddneciondith giteiwatérs{ONERINGAR, 2015).
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On the otherhand despite the development and expansion of aquaculture activity the
last 30 yearghere has been ngeneralawarenessaisingon marine litter produced byhese
activities.

As a resultand in contrast to fisheriesittle is known about thémpact of aquaculturdtter
on marine ecosystem and biodiversitoweve, it is widely known that marine littempacts
biodiversity through ingestigrentanglement and colonizatimafting (Deudero and Alomar,
2015). Moreovermarine litter(mainly plastics and microplasiiteve been identified in wild
commercial speciesish as Atlantic Blue tuna, red mulletf{8/ullus surmuletus anchovies
(Engraulis encrasicolysogue Boops boopsand sardinesSardina pilchardgisas well as in
other least consumable speciesich as the blackmoutlcatshark Galeus melastomiis
(Roneo et al., 2015; Alomar et al Z0MNadal et al 2016; Alomar and Deudero, 2@d@mpa
et al, 2018, RieBuster et al., 2019).

According to recent scientific researcpolyethylene terephthalate (PET)which is an
important polymer making material used aguaculture facilitiesis one of he most
frequenty found plastic polymers in the marine environment athé digestive system of
biota (Alomar et al., 2020, Compa et al., 2020; Compa et al., 2019, Alomar et al., 2016).
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2. Learning Lab workshop for the
M editerranean Sea basin

2.1. General descr iption

The Mediterranean Sea basiteractive workshopook place on February"42020 at the
Fundacié Universitat EmpresdJniversitat de Vatiia (ADEIT) venue (Valencia, Sp&iom
9.30 am. to 3 pm. Due to English languagdimitations, and in order to facilitate the
participation and communicatiofor those attending the workshopwas carried out in
Spanish

A total ofsixteenSpanish aquaculture stakeholders plus 6 members of the AQU#&am
attended theworkshop.

In order to have harmonized learning labs across the three batswmas iorganized following

the guidelinesdocumentedin D3.1Q! v-[ L ¢ [ SIF Ny Ay 3 [delvadable A SI RAY .

savethe-date, invitation and agendaere given out toparticpants Annex & and all
participants were provided with eertificate of participatior(Annex B. The presentations,
pictures and a short news item on the learning dab presental atthe AQUALIT project
website

The session started withe plenary session, including

- An overview of the marine litter in relatioto the aquaculture activitiegn the
Mediterranean Sea basin (by Salud Deuderc@BB/AQUAIT Consortium)

- An overview of theAQUALIT project (Mariana Mata Lara, Geonardo/AQUA
Consortiumand Carme Alomar, IEQOB/AQUAIT Consortiuin

- Asummary of the Spanish government implication reéiggr the marine litter (Marta
MartinezGil, Ministry for the Ecological Transition and Demographic Chalkemge
Pilar ZorzoResearch Center for Ports and Co&EDEX

- An overviewof the marine litterdatarelated to aquaculture provided to the Spanish
Government by the NGO Vertidos Cétstibaliz L6pe2amaniegoyertidos Cerp

- And, finally, a summary of the main objectives of the workshop expkcted
outcomes(Maria Vidal Rigo, IEQOB/AQUAIT Consortium)

After finishing the plenary session, tagendants were splitted in three grougBrevention

and Reductior(component 1) Monitoring and Quantificatior(component 2), andRemovéa

and Recyatig (component 3). Threeroundswere hold foraround 1hour covering each topic.
Once the three rounds lkafinished, the LL conclusiooseach componet were summarized
by the AQUALIT facilitatorso the audienceto aidthe final discussion.
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The discussion during the round tables was facilitatedsinygtwo triggering questions pe
group (printed and placed on each topic tablean advance,Annex §. Multiple helping
guestions were also printed apthcedon the correspondent table, with the aim to stimulate
knowledgesharingandinitiate thedebat within the group(Annex §.

2.2. Participants

Sixteerparticipants from different secteiattended the workshop,15 of whichwerebased in
Spainwhile there wasone attendant from a DutcltonsultancyAll steps of the aquaculture
chain were represented in the Mediterranean Learning Yab OSNII A FAOF GA2Y
governance and national authoritiesyvironmental and aquaculture consultancies, scientific
research, plastiproducer associations, plastic technolagntres waste managergarmers

and farmer clustersT@ble ). According to gender equality5% of theparticipants(12) were
female, while25% were male4) (Figure 3.

All participants agreed on appearing in pictuiasen during the workshop, whiccould be
used for publication purposes.

Figure3: The participants of the AL-JAT learning Lab workshop for thiediterraneanSea region.
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TABLE 1

Representation of the different aquaculture stakeleolgroups at thdMediterranean Sea learning lab
workshop

Aquaculture farmers (fish, shellfish, seaweed)

Equipment manufacturers (e.g. of aquaculture material & gear)
Engineering, system design and construction companies

Academic research groups

Professional clusters, associations and platform representatives
NGOs

Governance (including policy makers & implementers, and port staff)
Classification and certification bodies

Companies processimgaste (including wasteecycling and incineration)
Communicators (media, press, science communicators)

Other (student, consultancy)

© O~NOOUAWN R
PP WR PR WR RN

R
(=)
N

2.3. Round tables

Initially, as specified in the Grant Agreement (G&&ich of the three Learning Labs of the
AQUALIT projectwas supposed to focus ane specifieelementof the three core aspects
analsed in the project namely North Sea Learning Lab focused on Prevention and
Reduction MediterraneanSea Learningab onMonitoring and Quantificatigrand Baltic Sse
Learning Lab focused on Recycling and Removal.

Eventually considering that one of the main objectives of the project iisath provide a
completeoverview of the situation of marine litter regarding the aglture activities in the
three regions ard due to the differencesegarding policies and other aspects among the
three study basinst was decided to discuss thitee cae aspectsn eachworksha.

Therefore, three tables were located in the room were khediterraneanworkshop took
place, oneper each waste management componeRtevention and ReductioTdble 1),
Monitoring and QuantificationTable 3 and Removal and Recyclinglable 3 (Figure 3.
AQUALIT Congtium memberswere in charge ofstimulating thediscussiorper table and,
therefore, per component. In the case of the Mediterranean Learning lab, there was 1
member of the AQUAIT Consortium acting eeporter andfacilitator for the Prevention and
Redution table (Table }, while2 members 1 facilitator and 1 reportérfor the Monitoring

and Quantification topi€Table 2 and also2 members (1 facilitator and 1 reporter) for the
Recycling and Removdiscussion(Table 3. Each faditator and table kld the specific
triggering and helping questisdeveloped for the workshop
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